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SECTION 210500 - COMMON WORK REQUIREMENTS FOR FIRE SUPPRESSION 

 

 

PART 1 - GENERAL 

 

 

1.1 SCOPE OF WORK 

 

A. This work is associated with the Base Bid. 

 

B. See General Conditions and Supplemental General Conditions.  

 

C. The requirements listed under General Conditions and Supplemental General Conditions and 

the General Requirements are applicable to this section and all subsequent sections of Division 

21 and form a part of the contract. 

 

D. Division 22 for Plumbing Systems. 

 

E. Division 23 for Heating, Ventilating and Air Conditioning (HVAC) Systems. 

 

F. Division 26 for Electrical Systems. 

 

G. Division 28 for Fire Alarm Systems. 

 

H. Division 31, for Trenching, Backfilling and Compaction requirements. 

 

I. Division 22 for requirements of site utility systems, including sanitary sewer, domestic water 

distribution system, fire main water distribution system, and natural gas service. 

 

J. All electrical work, regardless of voltage which is provided under Division 21 shall comply 

with the requirements of the National Electric Code (NEC) and Division 26. 

 

 

1.2 FIRE SUPPRESSION DIVISION INDEX   

 

 Section 21 0500 Common Work Requirements for Fire Suppression 

 Section 21 0501 Demolition for Fire Suppression 

 Section 21 0502 Installation of Owner-Furnished Equipment for Fire Suppression 

 Section 21 0503 Trenching and Backfilling for Fire Suppression 

 Section 21 0504 Pipe and Pipe Fittings for Fire Suppression 

 Section 21 0505 Piping Specialties for Fire Suppression 

 Section 21 0523 Valves for Fire Suppression 

 Section 21 0548 Vibration and Seismic Control for Fire Suppression  

 Section 21 0549 Fire Suppression and Electrical Installation Coordination 

 Section 21 1313 Fire Protection System, Automatic Wet Pipe Sprinkler 
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1.3 CODES AND PERMITS 

 

A. The fire suppression shall be performed in strict accordance with the applicable provisions of 

the International Building Code, 2015 Edition; the Uniform Plumbing Code, 2015 Edition; the 

Uniform Mechanical Code, 2015 Edition and the International Fire Code, 2015 Edition as 

adopted and interpreted by the State of New Mexico, City of Portales, and the National Fire 

Protection Association (NFPA Regulations), current adopted edition, regarding fire protection, 

heating and ventilating and air conditioning systems and electrical systems.  All materials and 

labor necessary to comply with rules, regulations and ordinances shall be provided.  Where the 

drawings and/or specifications indicate materials or construction in excess of code 

requirements, the drawings and/or specifications shall govern.  The Contractor shall hold and 

save the Architect free and harmless from liability of any nature or kind arising from his failure 

to comply with codes and ordinances. 

 

B. Permits necessary for performance of the work shall be secured and paid for by the Contractor.  

All utility connections, extensions, and tap fees shall be paid for by the Contractor, unless 

otherwise specified herein. 

 

C. The following lists some applicable codes and standards that shall be followed. 

 

 Applicable county and state mechanical, electrical, gas, plumbing, health and sanitary codes, 

laws and ordinances 

 

 National Electrical Manufacturer's Association Standards 

 

 National Electrical Code 

 

 Underwriters Laboratories, Inc. Standards 

 

 American National Standards Institute 

 

 American Society for Testing Materials Standards 

 

 Standards and requirements of local utility companies 

 

 National Fire Protection Association Standards 

 

 American Society of Mechanical Engineers Boiler and Pressure Vessel Codes 

 

 Occupational Safety and Health Act 

 

 The American Society of Sanitary Engineering 

 

 

1.4 RECORD DRAWINGS 

 

A. See Division 1, for requirements associated with Project Record Drawings. 
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B. The Contractor shall be responsible to maintain a complete and accurate set of marked up blue-

line prints showing information on the installed location and arrangement of all mechanical 

work, and in particular, where changes were made during construction.  The Contractor shall be 

responsible for keeping record drawings accurate and up-to-date throughout the construction 

period.  Record drawings may be reviewed and checked by the Architect during the 

construction and in conjunction with review and approval of monthly pay requests.  The 

Contractor shall include copies of all addenda, RFI's, bulletins, and change orders neatly taped 

or attached to record drawing set. 

 

C. After installation and acceptance of direct buried underground piping and service lines in 

trenches, the Contractor shall take 'as-built' measurements, including all depths, prior to 

commencement of backfilling operations.  It will not be sufficient to check off line locations.  

Definite measurements shall be taken for each service line.  The location of buried piping and 

trench service lines shall be shown on the drawings and dimensioned from fixed points. 

 

 

1.5 QUALIFICATIONS 

 

A. All mechanics shall be skilled in their respective trade.  

 

B. All welders shall be certified in accordance with the ASME Boiler Test Code, Section IX, latest 

issue. 

 

 

1.6 QUALIFICATION PROCEDURES 

 

A. The storage, handling, and transportation of all refrigerants, oils, lubricants, etc. shall be 

accomplished in strict compliance with all State, local, and Federal Regulations including all 

requirements set forth by the Environmental Protection Agency (EPA) for the safe handling of 

regulated refrigerants and materials.  The Contractor shall utilize qualified and/or certified 

personnel and equipment as prescribed by these requirements.  

 

 

1.7 HAZARDOUS CONDITIONS 

 

A. Protruding metal (bolts, steel angles, etc.) potentially hazardous to maintenance and operation 

personnel, shall be cut back and/or protected to reduce the risk of injury. 

1.8 HAZARD SIGNS 

 

A. Equipment rooms, fan plenums, and similar areas containing moving or rotating parts, or other 

potentially hazardous environments shall include signs on all doors entering such spaces that 

shall read similar to the following:  "Hazardous Area - Authorized Personnel Only." 

 

B. Confined Spaces:  Areas designated by OSHA Standard 1910.146 as a confined space shall be 

marked with a sign that reads "Confined Space - Entry by authorized personnel only, by 

permit." 
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1. "Confined Space" means a space that: 

 

a. Is large enough and so configured that an employee can bodily enter and perform 

assigned work; and 

b. Has limited or restricted means for entry or exit (for example, tanks, vessels, 

storage bins, hoppers, vaults, and pits are spaces that may have limited means of 

entry); and 

c. Is not designed for continuous employee occupancy. 

 

C. The Contractor shall survey the final premises to determine where any such potentially 

hazardous areas exist.  If the Contractor feels that hazards exist which cannot be suitably 

provided for through the above typical methods, he shall forward in writing his concerns, and 

request for a decision concerning the referenced hazard, prior to the final inspection of the 

facilities. 

 

 

1.9 SUBMITTALS 

 

A. The Contractor shall submit submittal brochures of all equipment, fixtures and materials to be 

furnished under Division 21, including but not limited to the following: 

 

1. Piping materials, valves, equipment and installation methods, vibration isolation devices, 

pipe penetration installation methods and products for fire rated assemblies, and all 

equipment listed on equipment schedules, and in related construction documents. 

2. Materials, certification, shop drawings, and other information as specified in the 

individual Division 21 Specification Sections within this Specification. 

 

B. Unauthorized Substitutions:  If substitute materials, equipment or systems are installed without 

prior review or are installed in a manner which is not in conformance with the requirement of 

this Specification and for which the Contractor has not received a written review, removal of all 

the unauthorized materials and installation of those indicated or specified shall be provided at 

no change in contract amount.  

 

C. All equipment shall be installed in accordance with the manufacturer's recommendations.  

Provide all accessories and components for optimum operation as recommended by the 

manufacturer. 

 

D. Expense:  All costs for the preparation, correction, delivery, and return of the submittals shall 

be borne by the Contractor. 

 

E. Submittals and one resubmittal will be reviewed by the Architect/Engineer.  If the Contractor 

fails to provide the required data with his second submittal, he will be charged for the third and 

subsequent reviews. 

 

F. See Division 1 for additional submission requirements. 
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G. The Contractor shall submit a maximum of seven (7) copies of submittal brochures for review.  

Brochures shall be submitted within thirty (30) days after contract award.  [One (1) copy of all 

submittals will be retained by the Engineer.  The remaining copies will be returned to the 

Architect.  Additional sets of submittals, if required by the Contractor, shall be reproduced by 

the Contractor from the reviewed and marked sets returned to the Contractor. 

 

H. Complete data must be furnished showing performance, quality and dimensions.  No equipment 

or materials shall be purchased prior to receiving written notification that submittals have been 

reviewed and marked either "NO EXCEPTIONS TAKEN" or "EXCEPTIONS AS NOTED."  

Submittals returned marked "EXCEPTIONS AS NOTED" do not require resubmittal provided 

that the Contractor agrees to comply with all exceptions noted in the submittal, and so states in 

a letter. 

 

I. Review of Submittals:  Submittals will be reviewed with reasonable promptness, but only for 

conformance with the design concept of the Project and for conformance with the information 

indicated on the Drawings and stated in the Specifications.  Review of a separate item as such 

will not indicate review of the assembly in which the item functions.  Review of submittals 

shall not relieve the Contractor of responsibility for any deviation from the requirements of the 

Contract Documents, nor for errors or omissions in the submittals; or for the accuracy of 

dimensions and quantities, the adequacy of connections, and the proper and acceptable fitting, 

execution, functioning and completion of the work.  Review shall not relieve the Contractor of 

responsibility for the equipment fitting within the allotted space shown on the drawings with all 

clearances required for equipment operation, service and maintenance including minimum 

clearances required by applicable codes, manufacturer's installation instructions and as 

necessary for proper clearance in front of all electrical panels as defined by the National 

Electric Code (NEC).  Any relocation of mechanical and/or electrical equipment, materials and 

systems required to comply with minimum clearances shall be provided by the Contractor 

without additional cost under the Contract. 

 

J. Shop drawings will be returned unchecked unless the following information is included:  cover 

sheet shall be provided for each submittal of equipment, products and material proposed for use 

on the project.  A common cover sheet for similar equipment (example:  all air handling units 

or all fire protection products) is acceptable.  The cover sheet shall list equipment by symbol 

number; reference all pertinent data in the Specifications or on the drawings; provide size and 

characteristics of the equipment, name of the project and a space large enough to accept a 

review stamp.  The data submitted shall reflect the actual equipment performance under the 

specified conditions and shall not be a copy of the scheduled data on the drawings.  Cover sheet 

shall clearly identify any deviations from the specifications for submitted equipment, products, 

and materials. 

K. Use of substitutions reviewed and checked by the Engineer does not relieve the Contractor 

from compliance with the Contract Documents.  Contractor shall bear all extra expense 

resulting from the use of any substitutions where substitutions affect adjoining or related work 

required in this Division or other Divisions of this Specification. 

 

L. If Contractor substitutes equipment for that drawn to scale on the drawings, he shall prepare a 

1/4" = 1'-0" installation drawing for each equipment room where a substitution is made, using 

dimensions of substituted equipment, and including piping, and electrical equipment 

requirements, to verify that equipment will fit space with adequate clearances for maintenance.  
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This 1/4" = 1'-0" fabrication drawing shall be submitted for review with the shop drawing 

submittals of the substitution.  Failure to comply with this requirement will result in the shop 

drawings being returned unchecked. 

 

 

1.10 COORDINATION DRAWINGS 

 

A. The Contractor shall, in advance of the work, prepare coordination drawings for: 

 

1. Mechanical equipment rooms. 

2. Piping and piping chases. 

3. Complete fire suppression system piping and sprinkler head layout. 

4. Layout of all fire suppression equipment. 

 

B. Show the location of piping openings through the building floors, walls and roofs coordinated 

with Architectural and Structural, as well as the location and elevations of building fire 

suppression equipment and systems and piping, coordinated with plumbing, HVAC and 

electrical systems.  Coordination drawings, including plans, elevations and sections, as 

appropriate, shall clearly show the manner in which the fire suppression systems fit into the 

available space and coordinates with HVAC and plumbing equipment, ductwork, piping, and 

electrical equipment, including conduits, light fixtures, motor control centers, transformers, 

panels, variable frequency drives, etc.  Drawings shall demonstrate required code clearances for 

mechanical and electrical equipments, control panels, etc., and proper operation, maintenance 

and replacement of fire suppression devices and equipment.  Coordination drawings shall be of 

appropriate scale to satisfy the previously stated purposes, but not smaller than 1/8 inch scale 

for floor plans and 1/4 scale of equipment rooms and chase areas.  Drawings may be composite 

or may be separate but fully coordinated drawings of the same scale.  Every subcontractor must 

sign-off on coordination drawings prepared by each craft.  Failure to sign-off will indicate that 

subcontractor is proceeding at his own risk.  Any cost required to relocate systems to comply 

with required clearance and equipment installation requirements shall be provided by the 

Contractor without additional cost under the contract. 

 

C. Seven (7) complete sets of coordination drawings shall be submitted prior to the scheduled start 

of the work in the area illustrated by the drawings, for the purpose of showing the Contractor's 

planned method of installation.  The objectives of such drawings are to promote carefully 

planned work sequence and proper coordination, in order to assure the expeditious solutions of 

problems, and the installation of lines and equipment as contemplated by the contract 

documents while avoiding or minimizing additional costs to the Contractor and to the Owner. 

 

D. In the event the Contractor, in coordinating the various installations and in planning the method 

of installation, finds a conflict in location or elevation of any of the mechanical systems, with 

the structural items or with other construction items, such conflicts shall immediately be 

documented and submitted for clarification.  In doing so, the Contractor shall explain the 

proposed method of solving the problem, or shall request instructions as to how to proceed if 

adjustments beyond those of usual trades coordination are necessary. 

 

E. Installation of fire suppression work shall not proceed prior to the submission and completion 

of the review of the coordination drawings, and any conflicts which are disclosed by the 

coordination drawings.  It is the responsibility of the Contractor to submit the required 
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drawings in a timely manner consistent with the requirements for completing the work covered 

by this contract within the prescribed contract time. 

 

1.11 USE OF CADD FILES 

 

A. Under certain conditions, the Contractor will be permitted the use of the Engineer's CADD files 

for documentation of as-builts, submittals, or coordination drawings. 

 

B. The Engineer may require compensation for the time necessary to format the CADD files 

delivery to the Contractor.  Such work will include removal of title blocks, professional for 

seals, calculations, proprietary information, etc.   

 

C. The Contractor shall complete the enclosed License, Indemnity and Warranty Agreement, 

complete with contractor's name, address, and Contractor's Representative signature prior to 

request for CADD file usage. 

 

 

1.12 PRIOR APPROVAL 

 

 

A. Equipment manufacturers and service providers are listed within the specifications for the work 

specified in this division.  

 

B. Manufacturers and service providers who are not listed in these specs, and who offer equivalent 

or superior products or services, are invited to submit for approval prior to bid (prior approval).  

Submit two copies.  Requests for prior approval must: 

 

1. Include the substitution request form at the end of this spec section. 

2. Include technical data sufficient for the Engineer to generally assess appropriateness for 

this project. 

3. Be submitted minimum ten days prior to the bid date in effect at the time of submission. 

4. Comply with any additional requirements per specification Division 1. 

 

C. Any additional prior approved alternate manufacturers and service providers will be published 

in an addendum prior to bid.  Prior approval indicates that based on the information submitted 

it appears to the Engineer that the alternate might be capable of meeting the specifications and 

the design intent, and might be appropriate for the project.  But prior approval does not 

guarantee this.  Prior approved products and service providers must still go through the 

submittal process after award, and must still comply with the design intent and all specification 

requirements. 

 

D. Please do not request prior approval for products and service providers that are not listed 

above.  Instead, for those items alternate manufacturers and alternate service providers may be 

submitted after bid in accordance with the submittal process, provided they meet or exceed the 

specifications and the indicated design intent. 
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1.13 GUARANTEE-WARRANTY 

 

A. See Division 1 for warranties. 

 

B. The following guarantee is a part of the specifications and shall be binding on the Contractor:  

 

 "The Contractor guarantees that this installation is free from mechanical defects.  He 

agrees to replace or repair any part of the installation which may fail within a period of 

one year after date established below, provided that such failure is due to defects in the 

materials or workmanship or to failure to follow the specifications and drawings.  

Warranty of the Contractor-furnished equipment or systems shall begin on the date the 

system or equipment is placed in operation for beneficial use of the Owner or occupancy 

by the Owner, whichever occurs first; such date will be determined in writing, by means 

of issuing a 'Certificate of Substantial Completion', AIA Form G704," or equivalent.   

 

C. The extent of guarantees or warranties by Equipment and/or Materials Manufacturers shall not 

diminish the requirements of the Contractor's guarantee-warranty to the Owner. 

 

D. All items of fire suppression equipment shall be provided with a full one (1) year parts and 

labor warranty, from the date of acceptance by the Owner. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 QUALITY OF MATERIALS 

 

A. All equipment and materials shall be new, and shall be the standard product of manufacturers 

regularly engaged in the production of fire suppression equipment and shall be the 

manufacturer's latest design.  Specific equipment, shown in schedules on drawings and 

specified herein, is to set forth a standard of quality and operation. 

 

B. Hazardous or Environmentally Damaging Materials:  Products shall not contain asbestos, 

mercury, PCBs, or other materials harmful to people or the environment. 

 

 

2.2 ALTITUDE RATINGS 

 

A. Unless otherwise noted, all specified equipment capacities are for an altitude of 3700 feet 

above sea level and adjustments to manufacturer's ratings must be made accordingly. 

 

 

2.3 ELECTRICAL WIRING AND CONTROL EQUIPMENT 

 

A. All wiring and conduit shall be furnished and installed as scheduled in Section 21 0549, Fire 

Suppression and Electrical Installation Coordination, unless otherwise noted or directed. 

 

B. The Contractor shall coordinate completely with all trades and Sub-Contractors as required to 
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ensure that all necessary components of control work are included and fully understood.  No 

additional cost shall accrue to the Owner as a result of lack of such coordination. 

 

C. The fire suppression piping system may be bonded to the electrical ground bus at the electrical 

service equipment, but shall not under any circumstances be used as the main grounding 

electrode for the electrical service. 

 

 

2.4 PAINTING 

 

A. All finish painting of fire suppression systems and equipment will be under "Painting," unless 

equipment is hereinafter specified to be provided with factory applied finish coats.  

 

B. All equipment shall be provided with factory applied prime finish, unless otherwise specified. 

 

C. Touch-Up:  If the factory finish on any equipment is damaged in shipment or during 

construction of the building, the equipment shall be refinished. 

 

 

2.5 IDENTIFICATION OF VALVES 

 

A. Each valve shall be provided with a stamped metal tag secured to the valve.  Tag shall indicate 

the valve number, the service and function of each valve [and system valve numbers and 

designations shall be coordinated with existing valve identification.  The Contractor shall 

furnish two sets of prints of drawings showing floor plan for each floor with all valves 

accurately located and labeled.  Submitted drawings shall be neat and easily readable.  In 

addition, the Contractor shall provide a valve chart, typed neatly on 8-1/2" x 11" sheets, listing 

the number, size, location, function, normal operating position, on each valve installed under 

Division 21.  Tags shall be stamped brass 1-1/2" diameter, and secured to valves by heavy 

copper figure eight hooks, braided stainless steel wire anchor, or other approved means. 

 

B. Division 21 valve tags shall be coordinated with Division 22 and Division 23 valve tags for 

coordinated format between each division. 

 

 

2.6 PIPING SYSTEM IDENTIFICATION 

 

A. Means of Identification:  All piping shall be identified by each of the means described below.  

The Contractor shall provide shop drawing submittal data for proposed labeling system 

materials and manufacturer's recommended installation procedures. 

 

B. Piping Systems shall be identified by means of an identifying legend on color coded 

background appropriately worded to indicate the "service" name of the pipe as shown on the 

drawings.  Color coded banding shall also be provided.  Additionally, an arrow shall be 

included to indicate the direction of flow through the pipe. 

 

C. Locations of Piping System Identification:  The identifying legends and directional arrows 

described in the paragraphs preceding shall be located at the following points on each piping 

system: 
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 Adjacent to each valve in piping system. 

 At every point of entry and exit where piping passes through a wall. 

 On each pipe riser and junction. 

 At a maximum interval of 20 feet on pipe lines exposed and concealed above 

accessible ceilings. 

 Adjacent to all special fittings (regulating valves, etc.) in piping systems. 

 At every access door. 

 

D. Piping identification shall meet the standards of the Federal Occupational Safety Health Act 

(OSHA) which refers to the ANSI Standard A13.1.  The following standardized color code 

scheme shall be used: 

 

 Yellow  -   Hazardous Materials 

 Green  -   Liquid Materials of Inherently Low Hazard 

 Blue  -   Gaseous Materials of Inherently Low Hazard 

 Red  -   Fire Protection Materials 

 

E. The size of letter and length of color field shall conform to the ANSI standard and shall be as 

follows:  

 

Outside Diameter of  Length of   Size of  

Pipe or Covering     Color Field  Letters 

 

------ to 1-1/4"   8"      1/2" 

1-1/2" to 2"        8"      3/4" 

2-1/2" to 6"       12"    1-1/4" 

8"     to 10"       24"    2-1/2" 

Over 10"       32"    3-1/2" 

 

F. All pipe labels exposed within mechanical equipment spaces shall be semi-rigid plastic 

identification markers.  Each label shall have appropriately color-coded background with 

printed legend.  Directional flow arrows shall be included on label.  Labels shall "snap-on" 

around pipe without the requirement for adhesive or bonding of piping sizes 3/4" through 5".  

Labels for piping 6" and larger shall be furnished with spring attachment at each end of label.  

Labels shall be "SETMARK" Type SNA, 3/4" through 5" size and Type STR, 6" and larger, as 

manufactured by Seton Name Plate Corporation, Brady, or equivalent. 

 

G. All pipe labels except pipe labels located exposed within the mechanical equipment spaces 

shall be vinyl material with permanent adhesive for application to clear dry pipe and/or 

insulation jacketing.  Each label shall have appropriate color-coded background with printed 

legend.  Direction arrows shall be placed next to label to indicate flow direction.  Color and 

size of arrows shall correspond to that of label.  Pressure sensitive pipe tape matching the 

background color of the label shall be placed over each end of the label and completely around 

the pipe. 

 

H. All piping shall be identified in a manner matching the existing labeling systems. 
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I. Attach pipe markers to lower quarter of the pipe on horizontal runs and on the centerline of 

vertical piping where view is not obstructed.  Flow indicator arrow shall point away from pipe 

marker. 

 

J. Provide the following labels, with ANSI/OSHA color for all piping systems as shown on the 

drawings and as listed below: 

 

Letter  Background 

Service/Legend     Color  Color   

 

Fire Protection Water    White  Red 

Fire Auto Sprinkler    White  Red 

Fire Dry Standpipe    White  Red 

Fire Wet Standpipe    White  Red 

Fire Combination Standpipe   White  Red 

 

 

2.7 IDENTIFICATION OF CONTROL SYSTEM DEVICES 

 

A. All automatic controls, control panels, pressure electric, electric pressure switches, relays and 

starters shall be clearly tagged and identified.  

 

 

2.8 UNDERGROUND PIPING SYSTEM IDENTIFICATION 

 

A. Bury a continuous, preprinted, bright colored, plastic ribbon cable marker with each 

underground pipe regardless of whether encased.  Locate directly over buried pipe, 6" to 8" 

below finished grade.  Marker tape used in conjunction with buried plastic piping systems shall 

be special detector type.  Marker tape used in conjunction with buried plastic piping systems 

shall be special detection type. 

 

 

2.9 ACCESS DOORS 

 

A. Provide all access doors required for access to valves, controls, or other items for which access 

is required for either operation or servicing.  All costs incurred through failure to perform this 

function as the proper sequence of this work shall be borne by the Contractor.  The type of 

access door shall be as required by the room finish schedule.  Acoustical tile access doors shall 

be equal to Krueger Style B, Style A for acoustical plaster, Style C-CE for sidewall drywall or 

plaster construction, or Milcor institutional 10 gauge security/detention access door with 

welded joints, welded butt hinge, with detention type deadbolt lock and tamperproof screws. 

 

B. Access doors shall be not less than 24" x 24" in size except that larger panels shall be furnished 

where required, and panels in tile or other similar patterned ceilings shall have dimensions 

corresponding to the tile or pattern module. 
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C. Where access doors are installed in walls required to have a specific fire rating, the access door 

installed shall be a fire rated access door with UL label, as manufactured by Milcor or 

equivalent.  Access door in 1-hour construction shall be Class C and access doors in 2-hour 

construction shall be Class B. 

 

 

PART 3 - EXECUTION 

 

 

3.1 COOPERATION WITH OTHER TRADES 

 

A. The Contractor shall refer to other parts of these specifications covering the work of other 

trades which must be carried on in conjunction with the mechanical work so that the 

construction operations can proceed without harm to the Owner from interference, delay, or 

absence of coordination.  The Contractor shall be responsible for the size and accuracy of all 

openings. 

 

 

3.2 DESIGN AND DRAWINGS 

 

A. The complete design for the project fire suppression system including drawings, hydraulic 

calculations, piping sizing and arrangement, head layouts, equipment selection, etc., shall be 

the responsibility of Division 21 Contractor.  Preparation of the fire suppression system design 

shall be in accordance with all Division 21 specification requirements, NFPA requirements and 

Authorities Having Jurisdiction. 

 

B. The fire suppression drawings show the general arrangement of piping, equipment, etc., and 

shall be followed as closely as actual building construction and work of other trades will 

permit.  Whenever discrepancies occur between plans and specifications, the most stringent 

shall govern.  All Contract Documents, including but not limited to Division 22 Plumbing, 

Division 23 Heating Ventilating and Air Conditioning and Division 26 electrical shall be 

considered as part of the work insofar as this information furnishes the Contractor with details 

relating to design and construction of the building.  Architectural and structural drawings shall 

take precedence over the fire suppression, plumbing, HVAC and electrical drawings.  Because 

of the small scale of the fire suppression drawings, it is not possible to indicate all offsets, 

fittings and accessories which may be required.  The Contractor shall investigate the structural 

and finish conditions affecting the work and shall arrange his work accordingly, providing such 

fittings, valves, and accessories as may be required to meet such conditions.  Should conditions 

necessitate a rearrangement of piping, such departures and the reasons therefore shall be 

submitted by the Contractor for review in the form of detailed drawings showing the proposed 

changes.  No such changes shall be made without the prior written approval.  All changes shall 

be marked on the set of record drawings by the Contractor. 

 

C. Should any doubt or question arise in respect to the true meaning of the drawings or 

specifications, the question shall be submitted in writing. 

 

D. Installation of all fire suppression equipment and piping systems shall be arranged to provide 

all clearances required for equipment operation, service, and maintenance, including minimum 
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clearances required by applicable codes, manufacturer's installation instructions and as 

necessary for proper clearance in front of all electrical panels as defined by the National 

Electric Code (NEC).  Piping systems shall not be routed through or above electrical equipment 

room or electrical equipment space designed within mechanical equipment rooms. 

 

E. The Contractor's attention is directed to the unique architectural design features and 

consideration associated with this facility which will require significantly greater levels of 

coordination and cooperation for the work furnished and installed under Division 21 with the 

associated architectural, structural, and electrical work than is normally necessary for a more 

typical facility. 

 

F. The installation of all concealed fire suppression systems shall be carefully arranged to fit 

within the available space without interference with adjacent mechanical, plumbing, structural 

and electrical systems.  The Contractor shall make all necessary provisions for penetrations of 

piping, including sleeves and blockouts in structural systems.  The exact location of all exposed 

fire suppression systems, including access doors; sprinkler piping exposed within finished 

areas; and other equipment and devices as applicable, shall be coordinated with the Architect, 

who shall have final authority for the acceptance of the work as it specifically relates to the 

architectural aesthetic design requirements for the facility.  In no instance shall the building 

vapor barrier system be penetrated by the fire suppression system installation without written 

approval. 

 

 

3.3 FIELD MEASUREMENTS 

 

A. The Contractor shall verify the dimensions and conditions governing his work at the building.  

No extra compensation shall be claimed or allowed on account of differences between actual 

dimensions, including dimensions of equipment, fixtures and materials furnished, and those 

indicated on the drawings.  Contractor shall examine adjoining work, on which his work is 

dependent for perfect efficiency, and shall report any work which must be corrected.  

Coordination of all fire suppression work within the building will be the direct responsibility of 

the Contractor.  Review of submittal data in accordance with paragraph "Submittals" shall in no 

manner relieve the Contractor of responsibility for the proper installation of the fire 

suppression work within the available space.  Installation of equipment and systems within the 

building space shall be carefully coordinated by the Division 21 Contractor with all building 

trades.  Each contractor shall so harmonize his work with that of the several other trades that it 

may be installed in the most direct and workmanlike manner without hindering or handicapping 

the other trades.  Piping interferences shall be handled by giving precedence to pipe lines which 

require a stated grade for proper operation.  Sewer lines shall take precedence over water lines 

in determination of elevations.  In all cases, lines requiring a stated grade for their proper 

operation shall have precedence over electrical conduit and ductwork.  Installation of fire 

suppression, plumbing and HVAC systems within the ceiling cavity shall be in the following 

order of priority: plumbing waste lines; roof drains; supply, return, outside air, makeup, and 

exhaust ductwork; fire sprinkler mains; fire sprinkler branch piping and sprinkler runouts; 

domestic hot and cold water; control piping, wiring and conduit; miscellaneous special piping 

systems. 
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3.4 EQUIPMENT SUPPORT 

 

A. Contractor shall provide support for equipment to the building structure.  Contractor shall 

furnish all necessary structures, inserts, sleeves, and hanging devices for installation of 

mechanical and plumbing equipment, ductwork and piping, etc.  Contractor shall completely 

coordinate installation of such devices with all trades and Sub-Contractors.  Contractor must 

further verify that the devices and supports are adequate as intended and do not overload the 

building's structural components in any way. 

3.5 SEISMIC SUPPORTS 

 

A. The Contractor shall be responsible for all anchors and connections for the mechanical work to 

the building structure to prevent damage of equipment and systems due to earthquakes.  The 

complete fire protection systems shall be supported as required to resist stresses produced by 

lateral forces as required by NFPA No. 13.  Where fire suppression equipment and piping is 

connected to the building structure, exact method and means of attachment to the structural 

system shall be approved by the Architect. 

 

B. See Section 21 0548 for additional requirements for seismic supporting of fire suppression 

equipment and systems. 

 

 

3.6 PROTECTION OF MATERIALS AND EQUIPMENT 

 

A. The Contractor shall be responsible for the protection of all work, materials and equipment 

furnished and installed under this section of the specifications, whether incorporated in the 

building or not. 

 

B. All items of fire suppression equipment and materials, including piping, valves and fittings, 

etc., shall be protected from damage and contamination.  Equipment and materials shall not be 

stored outside and exposed to weather and ambient conditions without appropriate protection 

measures and without the approval of the Architect.  Equipment shall be delivered to the jobsite 

and maintained while on the jobsite with all openings, controls and control panels covered with 

heavy duty polyethylene wrap or other proper means.  Equipment and materials where stored 

within the building shall be protected at all times from construction damage and contamination 

from dust, dirt, debris, and especially during fireproofing, painting and gyp board sanding and 

finishing.  Unprotected equipment and piping will require special field cleaning by the 

Contractor prior to acceptance by the Architect.  

 

C. The Contractor shall provide protection for all work where necessary and shall be responsible 

for all damage done to property, equipment and materials.  Storage of materials within the 

building shall be approved by the Architect prior to such storage. 

 

D. Pipe openings shall be closed with caps or plugs, or covered to prevent lodgment of dirt or trash 

during the course of installation.  At the completion of the work, fire suppression equipment 

and materials shall be cleaned thoroughly and delivered in a condition satisfactory to the 

Architect. 
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3.7 TRENCHING AND BACKFILLING 

 

A. All excavation, trenching and backfilling required for the fire suppression installation shall be 

provided by this Contractor.   

 

 

3.8 MANUFACTURER'S INSTRUCTIONS 

 

A. All equipment shall be installed in strict accordance with recommendations of the 

manufacturer.  If such recommendations conflict with plans and specifications, the Contractor 

shall report such conflicts to the Architect, who shall make such compromises as he deems 

necessary and desirable. 

 

 

3.9 TESTS 

 

A. Tests shall be conducted in the presence of the designated and authorized Owner's 

Representative.  The Contractor shall notify the Architect a minimum of one week in advance 

of scheduled tests.  Requirements for testing are specified under the sections covering the 

various systems.  The Contractor shall furnish all necessary equipment, materials, and labor to 

perform the required tests. 

 

 

3.10 INSTALLATION CHECK 

 

A. An experienced, competent, and authorized representative of the equipment listed below shall 

visit the site of the work and inspect, check, adjust if necessary, and approve the equipment 

installation.  In each case, the equipment supplier's representative shall be present when the 

equipment is placed in operation.  The equipment supplier's representative shall revisit the job 

site as often as necessary until all trouble is corrected and the equipment installation and 

operation is approved and accepted. 

 

B. Each equipment supplier's representative shall furnish a written report certifying that the 

equipment (1) has been properly installed and lubricated; (2) is in accurate alignment; (3) is 

free from any undue stress imposed by connecting piping or anchor bolts; and, (4) has been 

operated under full load conditions and that it has operated satisfactorily. 

 

 

3.11 OPERATION AND MAINTENANCE INSTRUCTIONS 

 

A. The Contractor shall furnish complete operating and maintenance instructions covering all units 

of fire suppression equipment herein specified together with parts lists.  Equipment spare parts 

shall include all components requiring service, including motors, bearings, shafts, etc.  Furnish 

two (2) copies of all the literature; each shall be suitably bound in loose leaf book form.   

  

B. See Division 1 for additional requirements concerning manuals, manual distribution, and 

maintenance materials. 
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C. Operating and maintenance manuals as required herein shall be submitted for review and 

distribution to the Owner not less than two (2) weeks prior to the date scheduled for the 

Contractor to provide Operating and Maintenance Instructions to the Owner as specified herein. 

 

D. Upon completion of all work and all tests, the Contractor shall instruct the Owner or his 

representative fully in the operations, adjustment and maintenance of all equipment furnished.  

Contractor shall provide at least two weeks notice in advance of this period, with a written 

schedule of each training session, the subject of the session, the Contractors' representatives 

who plan to attend the session, and the time for each session. 

 

E. Film the instruction and training sessions submit two copies of the DVD. 

 

F. Equipment startup and operational test shall be conducted by the Contractor with the assistance 

of the representatives from the fire pump manufacturers and fire pump controller manufacturer.  

Test shall be conducted in the presence of the designated and authorized Owner's 

Representative. 

 

 

3.12 CERTIFICATIONS 

 

A. Before receiving final payment, the Contractor shall certify in writing that all equipment 

furnished and all work done is in compliance with the contract documents and all applicable 

codes.  Submit certifications and acceptance certificates, including proof of delivery of O&M 

manuals, spare parts required, and equipment warranties which shall be bound with O&M 

manuals. 

 

 

3.13 INTERRUPTING SERVICES 

 

A. The Contractor shall coordinate the installation of all fire suppression system work in order to 

minimize interference with the operation of existing building mechanical, plumbing, fire 

protection, and utility systems during construction.  Connections to existing systems requiring 

the interruption of service within the building shall be carefully coordinated with the Owner to 

minimize system downtimes.  Requests for the interruption of existing services shall be 

submitted in writing a minimum of two (2) weeks before the scheduled date.  Absolutely no 

interruption of the existing services will be permitted without written review and authorization. 

 

 

3.14 CONSTRUCTION PHASING AND SCHEDULE 

 

A. All work furnished and installed under Division 21 of this Specification shall be provided in 

accordance with the project schedule and phase and schedule requirements as described on the 

Architectural Drawings and Specifications. 
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3.15 SITE VISITS AND OBSERVATION OF CONSTRUCTION 

 

A. The design professional shall make periodic visits to the project site at various stages of 

construction in order to observe the progress and quality of various aspects of the Contractor's 

work, in order to determine in general if such work is proceeding in accordance with the 

Contract Documents.  This observation, however, shall in no way release the Contractor from 

his complete responsibility to supervise, direct, and control all construction work and activities.  

The design team has no authority over, or a responsibility to means, methods, techniques, 

sequences, or procedures of construction provided by the Contractor or for safety precautions 

and programs, or for failure by the Contractor to comply with all law, regulations, and codes. 

 

END OF SECTION 210500 
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DIVISION 21 SUBSTITUTION REQUEST FORM (SRF)  
 

TO:  BRIDGERS & PAXTON CONSULTING ENGINEERS, INC.      

PROJECT:    

  

We hereby submit for your consideration the following product instead of the specified item for the above project: 

Section:       Page:           Paragraph/Line:             Specified Item:            

Proposed Substitution:    

Attach complete product description, drawings, photographs, performance and test data, and other information necessary for 

evaluation.  Identify specific Model Numbers, finishes, options, etc. 

 

1.   Will changes be required to building design in order to properly install proposed substitutions?       YES  ☐              NO   ☐ 

If YES, explain:  

 

2. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused by requested 

substitutions?   YES ☐  NO ☐ 

 

3. List differences between proposed substitutions and specified item. 

 

 Specified Item      Proposed Substitution 

       

       

       

 

4. Does substitution affect Drawing dimensions? YES ☐  NO ☐ 

 

5.   What affect does substitution have on other trades?  

  

 

6. Does the manufacturer's warranty for proposed substitution differ from that specified?         YES ☐ NO ☐ 

If YES, explain:  

  

 

7. Will substitution affect progress schedule?       YES ☐  NO ☐ 

If YES, explain:  

  

 

8. Will maintenance and service parts be locally available for substitution?    YES ☐  NO ☐ 

If YES, explain:  

  

 

9. Does proposed product contain asbestos in any form?    YES ☐  NO ☐ 

 

SUBMITTED BY:  Firm:      Date:    

Address:    

Signature:    Telephone:   

 

 

 

For Engineer's Use Only 

Accepted         Not Accepted:          Received too Late:        

By:                 Date:              

Remarks:           
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LICENSE AGREEMENT FOR CADD DATABASE OR BIM MODEL 

 

 

PROJECT: _____________________________________________ 

 

LICENSE GRANT:  Contractor is granted use of the CADD Database or BIM Model (Database/Model) for the 

indicated project for the specific purpose of preparing submittal documents for this Project.  No other use of the 

Database/Model is granted.  Title to the Database/Model is not transferred to the Contractor.  The 

Database/Model may be of value to the Contractor in preparing submittals, but use of the model does not relieve 

the contractor of the requirement to verify measurements in the field. 

 

COPYING RESTRICTIONS:  Contractor may copy the Database/Model in whole or in part, but only for 

backup and archival purposes or for use by the Contractor's Subcontractors.  Contractor agrees to ensure that any 

entities that receive the Database/Model from Contractor, either in whole or in part, comply with the terms and 

conditions of this agreement.  Contractor shall safeguard the Database/Model from falling into the hands of 

parties other than Subcontractors with a legitimate need for it. 

 

WARRANTY:  Bridgers & Paxton (B&P) offers this Database/Model without warranty and specifically without 

express or implied warranty of fitness.  If Contractor chooses to use the Database/Model, then he does so at his 

own risk and without any liability or risk to B&P. 

 

INDEMNITY: Contractor shall to the fullest extent permitted by law, defend, indemnify and hold harmless  the 

Owner, Architect, B&P, their employees and agents from all claims, damages, losses, and attorney fees arising 

out of or resulting from the use of the Database/Model. 

 

ACKNOWLEDGMENT: Contractor acknowledges that (s)he has read this Agreement, understands it, and 

agrees to be bound by its terms and conditions. 

 

CONTRACTOR'S REPRESENTATIVE 

 

Signature:          Company Name:            

 

Name:          Address 1:               

 

Title:          Address 2:              

 

Date:          

 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

TRENCHING AND BACKFILLING FOR FIRE SUPPRESSION  210503 - 1 

SECTION 210503 - TRENCHING AND BACKFILLING FOR FIRE SUPPRESSION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and the General Requirements. 

 

 

1.2 SCOPE OF WORK 

 

A. The work in this section includes the furnishing of all labor, materials, equipment, transportation, 

hauling and services required in connection with the excavation, backfilling, compaction, grading 

and removal of earth from the site required for the installation of the mechanical work specified 

herein under Division 21. 

 

B. The Contractor shall provide the services of a qualified underground locator to field locate and mark 

all existing buried utility lines, public and private, piping, conduits, etc., within the required 

construction area prior to the start of any trenching or excavation work. 

 

 

1.3 SAFETY REGULATIONS 

 

A. All work performed under this Section shall conform to the requirements of the General Conditions, 

Supplemental General Conditions and Safety Requirements for this type of work. 

 

 

PART 2 - PRODUCTS 

 

Not Applicable. 

 

 

PART 3 - EXECUTION  

 

 See Division 23, Section 23 0503, for applicable requirements. 

 

 

END OF SECTION 210503 
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SECTION 210504 - PIPE AND PIPE FITTINGS FOR FIRE SUPPRESSION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and General Requirements.  

 

B. Lead Ban:  All piping, solder and flux used in the installation of piping systems furnished and 

installed under Division 21, shall be lead free.  The term lead free is defined as pipe which does not 

contain more than 8.0% lead and solder and flux which does not contain more than 0.2% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 21 0500 for Common Work Requirements for Fire Suppression. 

 

 

1.3 SUBMITTAL DATA 

 

A. Contractor shall furnish complete submittal data for all piping materials, including manufacturer's 

specifications, certifications, class, type and schedule.  Submittal data shall additionally be furnished 

for pipe hangers and supports, seismic restraints, pipe sleeves including sealing and fire safing 

materials and installation. 

 

 

PART 2 - PRODUCTS  

 

See Division 21, Section 21 1313 for applicable requirements. 

 

 

PART 3 - EXECUTION  

 

 See Division 21, Section 21 1313 for applicable requirements. 

 

 

END OF SECTION 210504 
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SECTION 210505 - PIPING SPECIALTIES FOR FIRE SUPPRESSION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Contractor shall furnish and install all piping specialties necessary for satisfactory operation of the 

systems.  Conform with applicable provisions of the General Conditions, Supplemental General 

Conditions and General Requirements.  

 

 

1.2 RELATED SECTIONS 

 

A. Section 21 0500, Common Work Requirements for Fire Suppression. 

 

B. Section 21 0504, Pipe and Pipe Fittings for Fire Suppression. 

 

C. Section 21 0523, Valves for Fire Suppression. 

 

D. Section 21 0549, Fire Suppression and Electrical Installation Coordination. 

 

 

1.3 SUBMITTAL DATA 

 

A. Contractor shall furnish complete submittal data for all piping specialties including manufacturer's 

specifications, performance characteristics, ratings, installation instructions, certifications and 

approvals of listing agencies, wiring diagrams, and selection analysis. 

 

 

PART 2 - PRODUCTS  

 

 See Division 23, Section 23 0505, for applicable requirements. 

 

 

PART 3 - EXECUTION  

 

See Division 23, Section 23 0505, for applicable requirements. 
 

 

END OF SECTION 210505 
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SECTION 210523 - VALVES FOR FIRE SUPPRESSION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. All Valves shall conform with current applicable provisions of the General Conditions, 

Supplemental General Conditions, and General Requirements. 

 

B. All Valves shall meet the current MSS Specifications covering Bronze & Iron Valves.  MSS-

SP-80, MSS-SP-70, MSS-SP71, MSS-SP-85 where applicable. 

 

C. Lead Ban:  Valves shall be lead free.  The term lead free is defined as valves which do not 

contain more than 8.0% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 21 0500, Common Work Requirements for Fire Suppression. 

 

B. Section 21 0523, Valve Identification for Fire Suppression. 

 

C. Section 21 0504, Pipe and Pipe Fittings for Fire Suppression. 

 

D. Division 23 for Valves.  

 

 

1.3 SCOPE 

 

A. Contractor shall furnish and install all valves and accessories necessary for satisfactory 

operation of the systems. 

 

 

1.4 VALVE REQUIREMENTS 

 

A. All Fire Suppression system valves shall be UL Listed and FM Approved.  See applicable fire 

suppression system specification sections for additional valve requirements, including hose 

threads, tamper switches, etc. 

 

B. All Gate, Globe, Check, Ball valves shall be manufactured by Milwaukee, Nibco, Apollo, 

Stockham, Powell, Crane, Grinnell, or equivalent. 

 

C. Butterfly valves shall be as manufactured by Milwaukee, W. C. Norris, Centerline, Crane, 

Demco, Keystone, Grinnell, Victaulic, Nibco, or Dezurik, or equivalent.  
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PART 2 - PRODUCTS  

 

 See Division 21, Section 21 1313, for applicable requirements. 

 

 

PART 3 - EXECUTION  

 

 See Division 21, Section 21 1313, for applicable requirements. 

 

 

END OF SECTION 210523 
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SECTION 210548 - VIBRATION AND SEISMIC CONTROLS FOR FIRE PROTECTION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with the applicable provisions of the General Conditions, Supplemental General 

Conditions, and General Requirements.  

 

 

1.2 RELATED SECTIONS 

 

A. Section 21 0500, Common Works Requirements for Fire Suppression. 

 

B. Section 21 0504, Pipe and Pipe Fittings. 

 

C. Section 21 0900, Instrumentation and Control for Fire Suppression System. 

 

 

1.3 SCOPE 

 

A. It shall be understood that the requirements for seismic restraints are in addition to other 

requirements as specified elsewhere for the support and attachment of equipment and mechanical 

services, and for the vibration isolation of same equipment.  Nothing on the project drawings or 

specifications shall be interpreted as justification to waive the requirements for seismic restraint as 

specified herein, shown on the drawings and required by Code.  

 

B. The work under this section shall include furnishing all labor, materials, tools, appliances and 

equipment, and performing all operations necessary for the complete execution of the installation of 

seismic snubber restraint assemblies as shown, detailed and/or scheduled on the drawings and/or 

specified in this section of the specifications. 

 

C. The materials and systems specified in this section shall be provided by the Contractor from a single 

Seismic Snubber Restraint Materials Manufacturer to assure sole source responsibility for the 

performance of the seismic restraints used. 

 

D. The seismic snubber restraint materials manufacturer shall be responsible for detailed design for 

seismic supports, including calculation for size and attachment, signed and sealed by registered State 

of New Mexico Structural Engineer. 

 

 

1.4 SUBMITTALS 

 

A. See Section 21 0500 for general requirements for submittal materials.  In addition to the 

requirements contained in Section 21 0500, provide submittal information for all products and 

materials covered under this Section of the Specifications as listed herein. 
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B. Furnish complete catalog data on all vibration isolators, restraints, and equipment vibration bases to 

be utilized for the project in order to establish compliance with the plans and specifications and all 

code requirements.  

 

C. Furnish complete shop drawing information including construction details for all vibration bases; 

support points and anchor bolt requirements and locations; method of support for piping; method of 

isolation for piping passing through the building structure; and location and arrangement of seismic 

restraints. 

 

D. Manufacturers not listed as approved in ‘Part 2 - Products’ must submit for prior approval in 

accordance with provisions contained in Section 23 0500. 

 

E. Drawings shall be reviewed and certified by a registered Professional Engineer, with a minimum of 

five (5) years working experience in this field, certifying that the submitted seismic restraint system 

design and anchorage details complies with all specification requirements and applicable codes. 

 

 

1.5 CODE REQUIREMENTS 

 

A. Seismic restraints shall be provided for equipment, materials and systems furnished and installed 

under Division 21 of this Specification in accordance with the requirements of the 2012 International 

Building Code; and NFPA No. 13 for fire protection system as adopted and interpreted by the State 

of New Mexico and the City of Portales. 

 

 

1.6 PROJECT SEISMIC PARAMETERS 

 

A. The following parameters shall be based on Structural Calculations and should be used to evaluate 

the seismic requirements of the mechanical systems and components.  See structural drawings for 

additional information: 

 

Risk Category III 

Seismic Response 

Coefficients 

SDS=0.087 

SD1=0.053 

Site Soil Class  D 

Seismic Design Category A 

 

 

1.7 SEISMIC RESTRAINT REQUIREMENTS 

 

A. The Contractor shall submit calculations prepared by a State of New Mexico licensed Structural 

Engineer to substantiate that all items of fire protection equipment and piping systems are properly 

supported to resist earthquake forces as required herein. 

 

B. All fire protection equipment mounted on vibration isolators shall be provided with seismic restraints 

securely anchored to the building structure capable of resisting horizontal forces of 100% of their 

weight and/or in accordance with IBC Requirements. 

 

C. All items of fire protection equipment required for life safety including the fire pump and fire 

protection systems shall be provided with seismic restraints securely anchored to the building 
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capable of resisting horizontal forces of 100% of their weight and/or in accordance with IBC 

Requirements. 

 

D. All items of fire protection equipment, except as specified above, and all piping furnished and 

installed under Division 21 shall be provided with seismic restraints securely anchored to the 

building capable of resisting horizontal forces of 50% of their weight. 

 

E. Seismic restraint/snubber manufacturer shall be responsible for the structural design of attachment 

hardware as required to attach seismic restraints/snubbers to both the equipment and supporting 

structure on vibration isolated equipment, or to directly attach equipment to the building structure for 

non-isolated equipment. 

 

F. The Contractor shall furnish a complete set of approved shop drawings of all mechanical and 

electrical equipment which is to be restrained to the seismic restraint manufacturer, from which the 

selection and design of seismic restraint devices and/or attachment hardware will be completed.  The 

shop drawings furnished shall include, at a minimum, basic equipment layout, length and width 

dimensions, installed operating weights of the equipment to be restrained and the distribution of 

weight at the restraint points. 

 

 

PART 2 - PRODUCTS  

 

 See Division 23, Section 23 0548, for applicable requirements. 

 

 

PART 3 - EXECUTION 

 

 See Division 23, Section 23 0548, for applicable requirements. 

 

 

END OF SECTION 210548 
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 SECTION 210549 - FIRE SUPPRESSION AND ELECTRICAL INSTALLATION COORDINATION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and General Requirements. 

 

 

1.2 RELATED DIVISIONS AND SECTIONS 

 

A. Section 21 0500, Common Work Results for Fire Suppression. 

 

B. Division 22 for Plumbing Systems. 

 

C. Division 23 for Facility Management System. 

 

D. Division 26 for Electrical. 

 

E. Division 28 for Fire Alarm System. 

 

 

1.3 SCOPE 

 

A. It is the intention of this section to summarize the coordination of effort defined in the related 

sections and divisions of this specification.  

 

B. If there is a conflict between this Section and other Sections and Divisions of this specification, this 

Section shall be the governing and decisive Section. 

 

C. Make all connections to motors and controls for equipment supplied and/or installed under Division 

21 according to Table 1.  

 

 

PART 2 - PRODUCTS 

 

 Not Applicable. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. No work shall be performed until the reviewed and marked submittal data have been reissued to the 

Contractor, unless written permission is obtained from the Architect. 
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TABLE 1 
 
 
 

Item or System 

 
 

Note 

 
Supplied 

By (3) 

 
Installed  

By (3) 

 
Powered 

 By  

 
Control 

Field Wiring 

By 
 
Fused and Non-Fused Disconnects 

 
(1) 

 
Div. 26 

 
Div.  26 

 
Div.  26 

 
N/A 

 
Control Relays & Control Transformers 

 
(1) 

 
Div. 21 

 
Div.  21 

 
Div.  26 

 
Div.  21 

 
Fire Alarm System & Interface w/Fire 

Suppression Systems 

 
 

 
Div.  28 

 
Div.  28 

 
Div.  28 

 
Div.  28 

 
Fire Pump Systems, including main pump & 

jacket pump control panels, automatic 

transfer switches and remote monitoring 

panels 

 
 

 
Div.  21 

 
Div.  21 

 
Div.  26 

 
Div.  21 

 
Fire Sprinkler System Control - Supervisory 

Panels & Devices, Including Tamper 

Switches & Flow Switches 

 
 

 
Div.  21 

 
Div.  21 

 
N/A 

 
Div.  28 

 

  TABLE NOTES: 

  1. Unless specified to be supplied with the equipment 

 

 

END OF SECTION 210549 
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SECTION 211313 - FIRE PROTECTION SYSTEM, AUTOMATIC WET-PIPE SPRINKLER 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplement General Conditions 

and the General Requirements. 

 

B. Division 3 for concrete work. 

 

C. Division 26 for electrical work and building fire alarm system. 

 

D. Architectural Sections of this Specification for required cutting, patching, painting, required in 

conjunction with the installation of the new sprinkler system within the existing facility. 

 

 

1.2 RELATED SECTIONS 

 

Section 21 0500 Common Work Requirements 

Section 21 0503 Trenching and Backfilling for Mechanical Systems 

Section 21 0504 Pipe and Pipe Fittings 

Section 21 0505 Piping Specialties 

Section 21 0523 Valves 

Section 22 6801 Outside Utilities 

Section 23 0549 Fire Suppression and Electrical Installation Coordination 

Section 23 0900 Facility Management System 

Section 23 3000  Air Tempering System and Equipment 

Section 28 3100 Fire Detection and Alarm 

 

 

1.3 SCOPE 

 

A. Criteria:  This Section covers the requirements for furnishing the design, fabrication, 

installation, and acceptance testing of a complete automatic wet-pipe sprinkler system. 

 

B. Classification:  In accordance with NFPA 13 and 101 requirements and recommendations. 

 

C. Scope of Work:  Provide the design, materials, equipment, fabrication, installation, labor, and 

supervision necessary to install, disinfect, flush, test, and place into service a complete wet-pipe 

sprinkler system. 

 

1. Upright and pendant fire sprinkler protection shall be provided throughout all areas of the 

facility where wood is present within the ceiling cavity.  

2. Fully sprinkle the facility per NFPA-13, the International Building Code, International 

Fire Code, state and/or local Fire Marshal, and any specific requirements of the Owner's 

insurance underwriter. 
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D. Components:  Provide all piping, fittings, control valves, check valves, alarm valve (with trim), 

tamper switches, fire department connection, sprinkler heads, hangers, bracing, test and drain 

connections, zone flow switches, tamper switches, accessories and incidentals required for a 

complete installation in accordance with codes and standards referenced in this Section. 

 

E. Protect all fire lines subject to freezing in a manner approved by NFPA.  Use anti-freeze loops 

only as approved by NFPA and the Local Fire Marshal and only with approved backflow 

protection in accordance with applicable building codes.  Electric heat tape will not be 

permitted. 

 

F. Conform to the applicable provisions of NFPA Standards 13 and 101 and to the requirements of 

the International Building Code.  Unless otherwise shown on the Drawings or specified, all 

materials and equipment used in the installation of the fire protection systems shall be listed in 

the UL Fire Protection Equipment Directory, and shall be the latest design of the manufacturer.  

All fire hoses, threads and adapters shall match the standards of the City of Portales. 

 

G. Provide temporary fire protection within all areas of the building under construction as required 

by the building codes and the Fire Marshal. 

 

 

1.4 QUALITY ASSURANCE 

 

A. All materials and equipment used in the installation of the fire protection systems shall be UL 

listed and/or FM approved for intended use, unless stated otherwise in these specifications. 

 

B. Contractor Qualifications:  Contractor shall be experienced, licensed and regularly engaged in 

the design, fabrication, and installation of automatic fire protection sprinkler systems. 

 

C. Certification:  Welders and brazers shall be qualified per the ASME Boiler and Pressure Vessel 

Code, Section IX, Qualification Standard for Welding and Brazing Procedures, Welders, 

Brazers, and Welding and Brazing Operators. 

 

D. Employ skilled craftspersons and provide proper supervision to ensure the work is erected in a 

proper manner.  Coordinate the work with existing conditions and other disciplines.  Visit the 

premises and thoroughly understand the details of the work and working conditions, and verify 

all dimensions in the field.  If discrepancies are noted which require clarification of the design 

intent, submit RFIs prior to performing related work.  Lay out all work in a manner to avoid all 

interferences. 

 

E. The drawings show only approximate building outlines and interior construction details as an 

aid in understanding the scope of work.  Follow the drawings as closely as building construction 

and the work of other trades will permit.  Investigate the structural and finish conditions 

affecting the work and arrange the work accordingly, providing such fittings, traps, valves, and 

accessories as may be required to meet such conditions.  Field verify all dimensions and 

conditions governing the work. 

 

F. Do not render inoperative any building system without prior approval.  Coordinate necessary 

shutdowns through seven day advanced written notification. 
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G. Coordinate all fire protection piping and sprinklers with the ceiling or roof materials, lighting, 

ductwork, conduits, piping, suspended equipment, structural, and other building obstructions to 

provide an installation in compliance with the appropriate building codes, and NFPA Standards. 

 

 

1.5 EXISTING CONDITIONS 

 

A. Examine existing conditions and related work required for the design and installation of the fire 

suppression system. 

 

B. Perform all field tests and inspections as may be necessary to determine water flow, fire 

protection and pressure characteristics (static and residual pressure and residual flow) necessary 

for the design and installation of the fire protection system.  Contact the water utility to 

determine whether they anticipate any degradation in the available water source.  Prior to 

starting design, procurement, and installation, submit to the Owner and Engineer a written 

report documenting the results of this discussion with the water utility.  

 

 

1.6 INTERRUPTING SERVICES 

 

A. Coordinate the installation of all work in order to minimize interference with the operation of 

existing building and mechanical, plumbing, fire protection and utility systems during 

construction.  Connections to existing systems requiring the interruption of service within the 

building shall be carefully coordinated with the Owner to minimize system downtime.  Requests 

for the interruption of existing services shall be submitted in writing a minimum of two (2) 

weeks before the scheduled date.  Absolutely no interruption of the existing services will be 

permitted without the written approval. 

 

B. All work requiring deactivations of the existing fire protection systems for new connections, 

relocations, removals, etc, shall be carefully coordinated with the Owner and the Fire Marshal 

and shall be arranged to minimize system downtime.  The Contractor shall provide for all 

additional costs, as may be required, for work during non-standard hours in order to provide 

interconnection and interface with the existing fire protection system in order to minimize 

system deactivation time. 

 

 

1.7 OPERATION PRIOR TO ACCEPTANCE 

 

A. The Owner may wish to place portions of the fire suppression systems in service prior to 

substantial completion.  In this case, a written agreement will be prepared establishing warranty 

and other responsibilities to the satisfaction of both parties.   

 

 

1.8 SUBMITTALS 

 

A. See Division 1 and Section 21 0500 for general submittal requirements. 

 

B. Within 45 days after the contract is awarded, provide submittal data for the complete fire 

suppression system for review. 
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1. Submit sprinkler system design drawings and hydraulic calculations to the Fire Marshal, 

the Building Department AHJ, and the Owner’s Insurer for review, comment, and 

approval. 

 

a. Drawings must be prepared by either a minimum Level 3 NICET Certified 

Technician, or a professional engineer. 

b. Drawings must be stamped by a professional engineer registered in fire protection. 

 

2. Upon receipt of stamped and approved system design drawings and hydraulic 

calculations from the Fire Marshal, the Building Department AHJ, and the Owner’s 

Insurer, submit required sets of complete submittal data to the Architect as per spec 

Section 21 0500. 

 

C. Submit complete data describing all equipment and materials to be furnished including 

performance, quality, dimensions, and certifications of approving agencies.  Include plans 

showing location and arrangement of water supply connection, control valve, fire department 

connections, alarm bells, tamper switches, on-site fire main routing, on-site fire hydrants and 

other equipment to be used; and including head layouts coordinated with lighting, plumbing and 

air conditioning systems.  Submittals shall include the following: 

 

1. Shop drawings. 

2. Certifications (after installation and tests are completed). 

3. Equipment list. 

4. Material list. 

5. Installation instructions. 

6. Maintenance instructions. 

7. Operating instructions. 

8. Samples, colors. 

9. Welder's certification. 

10. Catalog data (appropriate unit identified on cut). 

11. Recommended spare parts lists. 

12. Verifiable calculations. 

13. Nameplate data. 

 

D. Complete Package:  Submit fire suppression work as a complete package to permit analysis of 

the system(s) and its components.  Partial submittals will not be accepted. 

 

E. Hydraulic Calculations:  Submit computerized hydraulic calculations.  Maintain a minimum of 

10 percent, but not less than a 5 psi buffer below the final water supply curve after accounting 

for required hose streams, pipe friction elevation differences, etc.  Hydraulic design sprinkler 

system shall be in accordance with the following: 

 

1. Sprinkler System Occupancy Hazard Classifications: 

 

a. Office and Public Areas:  Light Hazard 

b. Storage Areas:  Ordinary Hazard 

c. Equipment Rooms:  Ordinary Hazard 

d. Service Areas:  Ordinary Hazard 
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2. Minimum Density Requirements for Automatic Sprinkler Hydraulic Design: 

 

a. Light Hazard Occupancy:  0.10 gpm over 1500 sf area. 

b. Ordinary Hazard, Group 1 Occupancy:  0.15 gpm over 1500 sf area. 

c. Ordinary Hazard, Group 2 Occupancy:  0.20 gpm over 1500 sf area. 

d. Special Occupancy Hazard:  As determined by authority having jurisdiction. 

 

F. Shop Drawings:  Minimum 1/8" = 1'0" for plans, and 1/4" = 1'0" for details, with minimum 3/16 

inch lettering.  Show all piping, sprinklers, hangers, flexible couplings, roof construction, 

electro-mechanical devices, and occupancy of each area, including ceiling and roof heights as 

required by NFPA 13.  Show hydraulic reference points and remote areas. 

 

G. Record Drawings:  Provide mylar reproducible record drawings and AutoCAD 2008 files 

showing all work under this contract.  Indicate any special systems or devices such as dry 

pendant heads, antifreeze loops, inspector's test connections, etc.  Submit record drawings prior 

to requesting final payment. 

 

 

1.9 PRODUCT HANDLING 

 

A. Materials and Equipment:  Protect materials and equipment from damage during shipping, 

storage, and installation. 

 

B. Materials and Equipment Installation:  Ensure materials and equipment are free of moisture, 

scale, corrosion, dirt, and other foreign materials prior to installation. 

 

C. Plugs and Cover Plates:  Protect flanged openings with gasketed metal cover plates to prevent 

damage during shipment.  Cap or plug all drains, vents, and small piping or gauge connections. 

 

D. Sprinkler Head Protection:  Remove frangible bulb protectors after sprinkler heads are installed.  

Protect sprinkler heads with factory-supplied caps and covers until ceiling installation is 

complete. 

 

 

1.10 ENVIRONMENTAL CONDITIONS 

 

A. The sprinkler system and system components shall be designed to operate at an elevation of 

3700 feet above sea level and in freezing temperatures when exposed to outside conditions. 

 

 

1.11 ALARM FACILITIES 

 

A. Provide water flow switches and tamper switches.  Integrate these and other required sprinkler 

system alarm devices into the building fire alarm system provided under Division 26.  

Coordinate with Division 26, Fire Detection and Alarm, regarding the requirements and location 

of items provided under this section which must be integrated with the fire alarm system. 

 

B. Provide tamper switches on all required valves and devices used in conjunction with the 

building fire protection system. 
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1.12 ELECTRICAL CONNECTIONS 

 

A. The fire alarm system will monitor waterflow indicators, tamper switches, etc., provided under 

this Section.   

 

 

PART 2 - PRODUCTS 

 

 

2.1 GENERAL 

 

A. All material and equipment furnished shall be in accordance with the following requirements 

and NFPA 13.  All fire protection materials and equipment shall be new and unused, shall be 

free of defects and specifically designed for the use intended, shall conform to the requirements 

of NFPA 13, and shall be UL listed and FM approved, unless otherwise noted in the 

Specification. 

 

B. Any deviation to the above requirements shall be submitted to the Architect for approval.  The 

deviation submittal shall be clearly identified as a "deviation."  

 

 

2.2 PIPING MATERIAL 

 

A. Material Requirement:  Automatic sprinkler piping shall be in accordance with this Section and 

NFPA 13, respectively. 

 

B. Underground piping, to a point 5'0" from the building perimeter, shall be as specified for 

underground water services in Section 22 6801, Outside Utilities, of this Specification. 

 

C. Underground piping within the building and to a point 5'0" from the building perimeter shall be 

AWWA Class 200 ductile iron water main pipe and fittings with mechanical joints.  Interior of 

pipe and fittings shall be cement lined.  Exterior of pipe and fittings shall be bituminous coating 

or equivalent.  All changes in direction shall be adequately blocked or strapped to prevent 

separation of joints. 

 

D. Interior building piping systems shall be black steel pipe ASTM A120, or A53 Grade A or B, 

ERWQ or BW, Standard wall, Schedule 40.  UL and FM approved thin wall (Schedule 10, 

minimum) ASTM A135 or A795 piping may be utilized for sprinkler system as allowed by 

NFPA and the Fire Marshal.  Piping installed outside or exposed to outdoor ambient conditions 

shall be galvanized. 

 

 

2.3 FITTINGS 

 

A. Changes of direction shall be accomplished by the use of fittings suitable for use in sprinkler 

systems as defined in Article 3-13 of NFPA 13.  Fittings installed outside or exposed to outdoor 

ambient conditions shall be galvanized. 

 

B. Fittings and specials for ductile iron pipe shall be Class 250 to match pipe, conforming to 

AWWA C110, mechanical flange joint type.  All ductile iron fittings shall be cement lined. 
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C. Fittings for steel pipe shall be cast iron screwed, welded fittings, or UL and FM approved 

mechanical pipe couplings and fittings as manufactured by Victaulic or equivalent in 

accordance with requirements specified in Section 21 0504. 

 

 

2.4 JOINTS 

 

A. Joints shall be provided in accordance with Section 21 0504, Pipe and Pipe Fittings, and the 

manufacturer's instructions.  Threaded joints for thin-wall (Schedule 10) piping shall be 

provided in strict accordance with NFPA requirements, UL and FM approvals for threadable 

thin-wall piping. 

 

 

2.5 UNIONS AND FLANGES 

 

A. Unions and flanges shall be provided in accordance with Section 21 0504, Pipe and Pipe 

Fittings.  Gaskets shall be as recommended by the manufacturer and suitable for service on 

which used. 

 

 

2.6 HANGERS AND SUPPORTS 

 

A. See Section 21 0504, Pipe and Pipe Fittings, for general requirements associated with 

equipment piping systems hangers and supports.  Seismic supports for fire protection system 

shall be provided in accordance with NFPA requirements. 

 

B. All fire protection piping shall be rigidly supported from the building structure by means of 

adjustable ring type hangers.  Piping hangers shall be spaced as specified in NFPA 13, Chapter 

2.  Piping system shall be installed in an approved manner and shall not overload the structure.  

The Contractor shall provide additional hangers and steel support members as may be required 

to distribute the piping weight over several structural members where required or directed.  Fire 

protection piping system shall be supported independent and shall not be attached or supported 

from hangers, trapezes, or supports provided for other piping systems or equipment. 

 

 

2.7 VALVES 

 

A. See Section 21 0523, Valves, for general valve requirements.  All valves for fire hose fire 

department connections shall have threads and adapters to match the standard of the City of 

Portales Fire Department.  All valves shall be UL listed and FM approved.  Valve sizes shall be 

determined by the approved hydraulic calculations.  Outside screw and yoke valves shall be 

indicated on the approved hydraulic calculations.  Tamper switches shall be provided on all 

valves controlling fire protection system operation, as required by NFPA.  Valves shall be rated 

for working pressure not less than the maximum pressure to be developed at that point in the 

system under any operating condition. 

 

B. Gate valves 2" and under, shall be bronze body and trim, outside screw and yoke, wedge disc, 

screwed connections, 400 psi W.O.G. maximum working pressure. 

 

C. Gate valves, 2-1/2" and larger, shall be Class 125 or Class 250, as required, with flanged ends, 

outside screw and yoke, bronze seals, wedge disc, iron body. 
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D. Drain valves shall be globe valve or angle body globe valve, with screwed ends, bronze body 

and trim, 200 psig W.O.G. maximum working pressure.  Furnish and install as required by 

NFPA No. 13. 

 

E. Swing check valves 2" and smaller shall be y-pattern, horizontal swing bronze body, bronze 

trim, 200 psig W.O.G. screwed connections. 

 

F. Swing check valves 2-1/2" and larger, shall be iron body, clearway swing check, Class 125 or 

Class 250 as required with flanged or grooved connections. 

 

G. Automatic Ball Drips:  Automatic ball drips shall be 1/2" or 3/4" as required normally open, 

which close when the flow of water through the valve exceeds 4 to 10 gpm, 175 psig working 

pressure, Underwriters' Laboratories, Inc., or Factory Mutual approved, Standard Fire West No. 

5248 or equivalent. 

 

H. Post indicator fire main control valve shall be vertical post type for underground valve control 

provided as shown on the Drawings, Underwriters' Laboratories, and Factory Mutual approved 

pattern with approved gate valve and tamper switch.  See Section 22 6801 for vertical post 

indicated and underground valves.  Vertical post indicator shall be Mueller Co. Model A-20804 

with Mueller AWWA non-rising stem gate valve, A-2050 Series or equivalent. 

 

 

2.8 ALARM CHECK VALVES 

 

A. Furnish complete wet-pipe sprinkler system alarm check valve assembly with all accessories 

required for system operation, supervision and alarm.  Valves shall be UL listed and FM 

approved, designed to automatically activate electrically and/or hydraulically operated alarms 

and shall be furnished in the required size and arrangement with either flanged or grooved 

connections. 

 

B. Furnish retard chamber, pressure gauges, valves, and trim including water motor gong and 

alarm switch with both normally open and normally closed electrical contacts. 

 

C. Alarm check valve assembly shall be as manufactured by Tyco Fire Products or equivalent. 

 

 

2.9 PRESSURE GAUGES 

 

A. Pressure gauges shall be designed for use with water.  Gauges shall be of the Bourdon type 

having an enclosed phosphor-bronze type.  The moving parts shall be brass or stainless steel 

except the hairspring, which is phosphor-bronze.  The case and ring shall be brass or stainless 

steel, and the ring shall be either threaded or pressed over the case.  Gauges shall be 4-1/2 inch 

size with dial marking subdivisions no finer than one percent of the maximum scale reading, 

and shall be accurate to two percent or less.  The gauge scale, when possible, shall be at least 

twice the maximum working pressure.  All gauges shall be FM approved and UL listed. 
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2.10 TAMPER SWITCHES 

 

A. All valves which control water to automatic sprinkler heads shall be equipped with supervisory 

switches having one normally open contact and one normally closed contact.  Valve supervisory 

switches shall be single pole double throw switching contacts, and shall be housed in a gasketed 

weathertight enclosure.  The supervisory device supplied shall be specifically designed to 

mount on, and operate reliably with, the type of control valve being monitored.  All valve 

position switches shall be adjusted to transmit a supervisory signal within two revolutions of the 

valve operating hand wheel or crank (away from its full open position). 

 

 

2.11 FLOW SWITCHES 

 

A. Water flow switches shall be field adjustable vane-type with pneumatic retard and 175 psi 

working pressure.  Units shall be single pole double throw, normally open, suitable for 24-volt, 

DC service or as otherwise required to interface with Building Fire Alarm system.  Water flow 

switches shall be adjusted so that the device will transmit a water flow alarm within 90 seconds 

of opening the inspector's test valve on the sprinkler system.  The flow switch shall be furnished 

and installed under this Section of Specifications and electrically connected under Division 26.  

Flow switches when required for zoning shall be piped and installed so that only one flow 

switch actuates when an alarm in that zone is present. 

 

 

2.12 SPRINKLER HEADS  

 

A. Sprinkler heads and accessories shall be UL listed or FM approved for the intended service, 

quick response automatic closed type, 165 deg F rated with 1/2" orifice, except as may be 

otherwise required for the specific application, and subject to NFPA 13 and 101 requirements 

and recommendations.  Sprinkler heads with higher temperature ratings shall be installed in 

electrical and mechanical equipment areas, in areas where occupancy may generate high 

ambient temperatures, where installed in the vicinity of heat producing equipment, attic spaces, 

where exposed to the direct rays of the sun and beneath skylights and windows, and at other 

such locations as required by NFPA 13. 

 

B. Sprinkler heads installed in unfinished areas without suspended ceilings shall be upright bronze 

or brass.  Sidewall type heads may be used in areas with low headroom as approved by the Fire 

Marshal. 

 

C. Sprinkler heads in areas with suspended ceilings including toilet facilities, storage rooms, and 

similar building spaces shall be chrome plated bronze pendant type or white painted finish as 

selected by the Architect unless otherwise noted.  Sidewall heads in finished areas shall be 

horizontal, chrome plated bronze. 

 

D. For all building areas, except as indicated above, furnish concealed sprinkler heads consisting of 

sprinkler head installed within brass enclosure assembly with cover plate with white finish or 

satin chrome, as approved by the Architect. 

 

E. Supply spare heads of each type as required by NFPA 13.  Provide a metal cabinet with a 

sprinkler head wrench for each type head.   
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F. Provide sprinkler head guards where required by NFPA 13 and where appropriate. 

 

G. Approved Manufacturers: Tyco Fire Products, Viking, or equivalent. 

 

 

2.13 SYSTEM ACCESSORIES 

 

A. Fire Department Connections:  Fire department connections shall be of the type and style shown 

on the fire protection drawings, cast brass body, double clappers, plugs, and attached chains.  

All exposed surfaces, caps and chains shall be chrome plated.  Identification shall be by raised 

letters on the individual devices, or shall consist of attached escutcheon plates of the same 

material.  Label shall read "AUTO SPKR".  The dimension from grade level to the center of the 

2-1/2-inch inlets shall be 34 inches (plus or minus 2 inches).  Make the fire department 

connection above the inlet to the alarm valve. 

 

B. Plaques:  Main riser plaques shall be 7 inches by 10 inches with four mounting holes (one in 

each corner), and shall have white lettering on red porcelain with white blank for the "design 

data."  Plaque shall meet all requirements of NFPA 13, Chapter 7. 

 

C. Strainers:  Strainers, where required, shall be "Y" type with cast iron body, 30 mesh monel 

screen, flanged ends, 1-1/2-inch blow down connection discharging to outside, and shall be 

rated at 175 psi working pressure for cold water service. 

 

D. Splash Blocks:  Splash blocks shall be concrete, 12 inches by 24 inches by 4 inches thick.  A 

commercially available splash block may be provided as a suitable alternate. 

 

 

2.14 ACCESS DOORS 

 

A. All concealed valves, controls, etc., shall be provided with access doors as specified under 

Section 21 0500, Common Work Requirements. 

 

 

PART 3 - EXECUTION 

 

 

3.1 FIELD CONDITIONS 

 

A. Prior to installation the Contractor shall carefully inspect the installed work of all other trades 

and verify that all such work is complete to the point where the installation of the sprinkler 

system may properly commence. 

 

B. The Contractor shall verify that the entire sprinkler system may be installed in accordance with 

all referenced codes, regulations, standards, and the original approved design. 
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3.2 INSTALLATION 

 

A. General 

 

1. The complete fire protection system shall be installed in accordance with NFPA 13.  The 

project drawings provide general information concerning the system arrangements, 

equipment, material, sizes, and other requirements and shall be utilized by the Contractor 

for this purpose.  However, the Contractor shall have complete responsibility for the 

system design and installation in accordance with the requirements of this Specification. 

2. All pipe, fittings, valves, equipment, and accessories shall be visually examined to ensure 

that they are clean and free of all burrs, cracks, and other imperfections before being 

installed.  During the progress of construction, open ends of pipes, fittings, and valves 

shall be properly protected at all times to prevent admission of foreign matter. 

 

B. Piping 

 

1. Installation of fire sprinkler piping system shall be in accordance with all applicable 

requirements contained in Section 21 0500 – Common Work Requirements, Section 21 

0504 – Pipe and Pipe Fittings, and Section 21 0505 – Piping Specialties. 

2. All fire sprinkler piping shall be so arranged and include such devices to separate the 

system into individual and distinct alarm zones as shown on the contract drawings and as 

required by NFPA recommendation and the Fire Marshal.  A minimum of one zone per 

floor will be required unless shown otherwise on the contract drawings. 

3. Sprinkler piping shall be marked and identified in accordance with Section 21 0500, 

Common Work Requirements. 

4. The arrangements of all piping systems shall conform to Architectural requirements and 

field conditions, and shall be run straight and direct, forming right angles or parallel lines 

with building walls and other pipes, and shall be neatly spaced.  Offsets will be provided 

where required.  Standard fittings shall be used for offsets.  All risers shall be erected 

plumb and true, and shall be parallel with the walls and other pipes and shall be neatly 

spaced.  All work shall be coordinated with all Sections of Division 21, 22, and 23, and 

Division 26, "Electrical," in order to avoid interference of pipe and unnecessary cutting of 

floors and walls. 

5. No pipes or other apparatus shall be installed so as to interfere in any way with the full 

swing of the building doors, access doors, equipment access, etc. 

6. Inspector's test and test pipes shall be piped from the end of the most remote branch line 

of the automatic sprinkler system to the exterior of the building. 

7. When trapped capacity is more than five gallons, provide auxiliary drains consisting of a 

one-inch valve, nipple, and cap.  When trapped capacity is less than five gallons, 

auxiliary drain shall be one-inch nipple and cap or plug. 

8. Provide main drain valves at system alarm valves and extend piping to discharge at 

exterior at a location approved by the Architect.  All pipe and fittings downstream of 

drain valve shall be galvanized.   

9. All concrete penetrations shall be sleeved, then grouted and sealed with fire-resistive 

material that shall be securely held in place. 
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C. Welding 

 

1. No field welding of sprinkler piping shall be permitted. 

2. Headers, risers, feed, crossmains, and branch lines may be shop welded using approved 

welding fittings.  Welding and brazing shall conform to American National Standard 

Institute for Power Piping, ANSI B 31.10, with Addenda ANSI B 31.10a and ANSI B 

31.10b.  Welding and torch cutting shall not be permitted as a means of installing or 

repairing sprinkler systems. 

3. Provide a blind flange at each end of welded headers. 

4. Welders and brazers shall be certified for welding and/or brazing in accordance with the 

requirements of ASME Boiler and Pressure Vessel Code, Section IX, Qualification 

Standard for Welding and Brazing Procedures, Welders, Brazers, and Welding and 

Brazing Operators.  Welders must be certified for work they perform, and certificates 

shall be checked before the work commences. 

 

D. Alarm Check Valve:  Alarm check valves shall be installed with the valve and trim set plumb, 

and shall be unobstructed.  Clear distances shall be as listed below: 

 

Rear:  12 inches 

Sides:  18 inches 

Front:  24 inches 

 

E. Control Valves:  OS&Y fire protection control valves shall be installed so that the stem can be 

readily seen. 

 

F. Sprinklers and Accessories 

 

1. Sprinkler heads in finished areas are to be installed on a true axis line in both directions 

with a maximum deviation from the axis line of 1/2" plus or minus.  Heads exceeding this 

shall be removed and reinstalled.  Sprinkler heads shall be located in the center of the 

ceiling tiles, unless otherwise directed. 

2. Provide chrome-plated escutcheons where exposed piping passes through finished floors, 

walls, partitions, and ceilings.  Secure plates to pipe with setscrews or spring clips. 

3. Provide spare sprinkler head cabinets per NFPA 13. 

 

 

3.3 EQUIPMENT INSTALLATION 

 

A. Installation of all devices or equipment not specifically covered by these Specifications shall be 

in accordance with manufacturer's instructions. 

 

 

3.4 TEMPORARY FIRE PROTECTION 

 

A. During the construction of the building and until the permanent fire extinguishing system has 

been installed and is in service, temporary fire protection shall be provided as required by the 

Fire Marshal. 
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3.5 INSPECTION AND TESTING 

 

A. The complete fire protection systems and piping acceptance testing shall be performed by the 

Contractor and witnessed.  Advance notice shall be given by the Contractor prior to any tests. 

 

B. Inspection Prior to Testing:  The Contractor shall submit notification upon completion of the 

installation of all materials and equipment. 

 

C. Water Piping Disinfection:  The Contractor shall furnish all hoses, connections, and equipment 

to flush piping clear and free of debris and to rinse piping of disinfectant.  Flushing per NFPA 

Figure A-10.10-2.1.  All fittings and connections required for water piping, flushing, and 

disinfection shall be furnished by the Contractor. 

 

D. Chlorine Application:  Water from the existing distribution system, or other approved supply 

source, shall be made to flow at a constant measured rate into the newly installed piping.  The 

water shall receive a minimum chlorine dosage of 300 mg/1.  The Contractor shall not allow 

any anti-freeze glycerine to come in contact with the chlorine.  The chlorine shall be applied 

continuously and for a sufficient period to develop a solid column of chlorinated water that will 

expose all interior surfaces to a concentration of at least 30 mg/1 for at least three hours.  The 

application shall be checked at a tap near the downstream end of the line by chlorine residual 

measure.  The chlorine residual measurement test shall be performed by the Contractor and the 

results submitted. 

 

E. Final Flushing:  After the applicable retention period, the heavily chlorinated water in the entire 

system shall be flushed until the chlorine concentration is not higher than that of the source. 

 

F. Pressure Testing:  Pressure tests shall consist of at least flushing, hydrostatic testing, and 

operation testing and shall be performed in strict accordance with the requirements of NFPA 13.  

For all above-grade piping, test pressure of 200 psi shall be held for a continuous period of two 

hours with no drop in pressure.  Each complete system (main riser with all associated piping 

and alarms) shall be tested and accepted as a complete unit.  System pressure test shall be 

against a blank test flange and not against a valve seat.  Tests may be conducted by the 

Contractor on small sections of each complete unit for the benefit of the Contractor.  An air 

pressure test may be provided in accordance with NFPA 13.  An air pressure of 40 psig shall be 

pumped up, allowed to stand 24 hours, and all leaks which allow a loss of pressure over 1.5 psig 

during the 24 hours shall be fixed. 

 

G. Unsatisfactory Tests:  If any of the above tests fail to produce satisfactory results, tests shall be 

repeated at no additional cost to the Owner until satisfactory results have been obtained. 

 

 

3.6 CERTIFICATION 

 

A. The Contractor shall certify that the system has been installed in accordance with all referenced 

codes and standards.  The Contractor shall submit this certification upon completion of tests. 
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3.7 MAINTENANCE AND OPERATING INSTRUCTIONS 

 

A. System description, system theory of operation, and system final inspection and acceptance 

documents of the completed system shall be submitted in a bound book (four copies).  The 

maintenance manuals and instructions shall include a brief description of the type of system 

installed, routine-type work defined by step-by-step instructions that should be performed to 

ensure long life and proper operations, and the recommended frequency of performance.  The 

instructions shall also include possible trouble spots with diagnosis and suggested correction of 

each.  The theory of operation brochures shall describe the function of each component or 

subassembly.  A copy of the completed Contractor's Materials and Test Certificate (reference 

NFPA-13, Chapter 24) shall be included to document the final inspection, operating test, 

acceptance and placement of system in service. 

 

 

END OF SECTION 211313 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

COMMON WORK REQUIREMENTS FOR PLUMBING 220500 - 1  

SECTION 220500 - COMMON WORK REQUIREMENTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. See General Conditions and Supplemental General Conditions.  

B. The requirements listed under General Conditions and Supplemental General Conditions and the General 

Requirements are applicable to this section and all subsequent Sections of Division 22 and form a part of 

the contract. 

C. Division 21 for Fire Suppression Systems. 

D. Division 23 for Heating, Ventilating & Air Conditioning (HVAC) Systems. 

E. Division 26 for Electrical Systems. 

F. Division 31 and Section 22 0503 for Trenching, Backfilling and Compaction requirements. 

G. Section 22 6801 for requirements of site utility systems including sanitary sewer, domestic water 

distribution system, and natural gas service. 

H. All electrical work, regardless of voltage which is provided under Division 22 shall comply with the 

requirements of the National Electric Code (NEC) and Division 26. 

I. [Some work shown on the plumbing drawings and specified herein under Division 22 will be provided 

directly by the Owner and will not be included in the Contractor’s Division 22 contract price, except the 

Contractor shall be required to fully cooperate and coordinate with Owner furnished Contractors and 

Agencies.  Worked furnished directly by the Owner will include the following: 

1.2 INDEX   

Section 22 0500  Common Work Requirements for Plumbing 

Section 22 0501  Demolition for Plumbing 

Section 22 0503  Trenching and Backfilling for Plumbing 

Section 22 0504  Pipe and Pipe Fittings for Plumbing 

Section 22 0505  Piping Specialties for Plumbing 

Section 22 0523  Valves for Plumbing 

Section 22 0549  Plumbing and Electrical Installation Coordination 

Section 22 0700  Plumbing Insulation 

Section 22 1100  Domestic Water Piping 

Section 22 1123  Facility Natural Gas System 

Section 22 1316  Sanitary Waste and Vent Piping 

Section 22 4000  Plumbing Fixtures and Trim 

Section 22 6801  Outside Utilities 
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1.3 CODES AND PERMITS 

A. The plumbing work shall be performed in strict accordance with the applicable provisions of the 

International Building Code, 2015 Edition; the Uniform Plumbing Code, 2015 Edition; the Uniform 

Mechanical Code, 2015 Edition and the International Fire Code, 2015 Edition as adopted and interpreted 

by the State of New Mexico, City of Portales, and the National Fire Protection Association (NFPA 

Regulations), current adopted edition, regarding plumbing systems and electrical systems.  All materials 

and labor necessary to comply with rules, regulations and ordinances shall be provided.  Where the 

drawings and/or specifications indicate materials or construction in excess of code requirements, the 

drawings and/or specifications shall govern.  The Contractor shall hold and save the Architect free and 

harmless from liability of any nature or kind arising from his failure to comply with codes and 

ordinances. 

B. Permits necessary for performance of the work shall be secured and paid for by the Contractor.  All 

utility connections, extensions, meter pits and meter sets and tap fees for water, storm sewer, sanitary 

sewer and natural gas shall be paid for by the Contractor, unless otherwise specified herein.  See Division 

33 for all requirements associated with utility permits and fees, connections, extensions, meter pits, and 

meter sets. 

C. The following lists some applicable codes and standards that shall be followed. 

Applicable county and state mechanical, electrical, gas, plumbing, health and sanitary codes, 

laws and ordinances. 

National Electrical Manufacturer's Association Standards 

National Electrical Code 

Underwriters Laboratories, Inc. Standards 

American National Standards Institute 

American Society for Testing Materials Standards 

Standards and requirements of local utility companies. 

National Fire Protection Association Standards 

American Society of Mechanical Engineers Boiler and Pressure Vessel Codes 

Occupational Safety and Health Act 

Commercial and Industrial Insulation Standards (MICA) 

American Gas Association 

The American Society of Sanitary Engineering 

National Sanitation Foundation 
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1.4 RECORD DRAWINGS 

A. See Division 1, for requirements associated with Project Record Drawings. 

B. The Contractor shall be responsible to maintain a complete and accurate set of marked up blue-line prints 

showing information on the installed location and arrangement of all plumbing work, and in particular, 

where changes were made during construction.  The Contractor shall be responsible for keeping record 

drawings accurate and up-to-date throughout the construction period.  Record drawings may be reviewed 

and checked by the Architect during the construction and in conjunction with review and approval of 

monthly pay requests.  Contractor shall include copies of all addenda, RFI's, bulletins, and change orders 

neatly taped or attached to record drawing set. 

C. After installation and acceptance of direct buried underground piping and service lines in trenches, the 

Contractor shall take ‘as-built’ measurements, including all depths, prior to commencement of 

backfilling operations.  It will not be sufficient to check off line locations.  Definite measurements shall 

be taken for each service line.  The location of buried piping and trench service lines shall be shown on 

the drawings and dimensioned from fixed points. 

1.5 QUALIFICATIONS 

A. All mechanics shall be skilled in their respective trade.  

B. All welders shall be certified in accordance with the ASME Boiler Test Code, Section IX, latest issue. 

1.6 QUALIFICATION PROCEDURES 

A. The storage, handling, and transportation of all refrigerants, oils, lubricants, etc. shall be accomplished in 

strict compliance with all State, local, and Federal Regulations including all requirements set forth by the 

Environmental Protection Agency (EPA) for the safe handling of regulated refrigerants and materials.  

The Contractor shall utilize qualified and/or certified personnel and equipment as prescribed by these 

requirements.  In no situation shall any refrigerant be discharged to the atmosphere.  All refrigerants 

recovered from all systems shall be disposed of in compliance with these same regulations. 

1.7 HAZARDOUS CONDITIONS 

A. Protruding metal (bolts, steel angles, etc.) potentially hazardous to maintenance and operation personnel, 

shall be cut back and/or protected to reduce the risk of injury. 

1.8 HAZARD SIGNS 

A. Equipment rooms, fan plenums, and similar areas containing moving or rotating parts, or other 

potentially hazardous environments shall include signs on all doors entering such spaces that shall read 

similar to the following:  "Hazardous Area - Authorized Personnel Only." 

B. Confined Spaces:  Areas designated by OSHA Standard 1910.146 as a confined space shall be marked 

with a sign that reads "Confined Space - Entry by authorized personnel only, by permit." 
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1. "Confined Space" means a space that: 

a. Is large enough and so configured that an employee can bodily enter and perform assigned 

work; and 

b. Has limited or restricted means for entry or exit (for example, tanks, vessels, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry); and 

c. Is not designed for continuous employee occupancy. 

C. The Contractor shall survey the final premises to determine where any such potentially hazardous areas 

exist.  If the Contractor feels that hazards exist which cannot be suitably provided for through the above 

typical methods, he shall forward in writing his concerns, and request for a decision concerning the 

referenced hazard, prior to the final inspection of the facilities. 

1.9 SUBMITTALS 

A. The Contractor shall submit submittal brochures of all equipment, fixtures and materials to be furnished 

under Division 22, including but not limited to the following: 

1. Piping materials, valves, insulation materials and installation methods, vibration isolation devices, 

pipe penetration installation methods and products for fire rated assemblies, and all plumbing 

equipment listed on equipment schedules, and in related construction documents. 

2. Materials, certification, shop drawings, and other information as specified in the individual 

Division 22 Specification Sections within this Specification. 

B. Unauthorized Substitutions:  If substitute materials, equipment or systems are installed without prior 

review or are installed in a manner which is not in conformance with the requirement of this 

Specification and for which the Contractor has not received a written review, removal of all the 

unauthorized materials and installation of those indicated or specified shall be provided at no change in 

contract amount. 

C. All equipment shall be installed in accordance with the manufacturer's recommendations.  Provide all 

accessories and components for optimum operation as recommended by the manufacturer. 

D. Expense:  All costs for the preparation, correction, delivery, and return of the submittals shall be borne 

by the Contractor. 

E. Submittals and one resubmittal will be reviewed by the Architect/Engineer.  If the Contractor fails to 

provide the required data with his second submittal, he will be charged for the third and subsequent 

reviews. 

F. See Division 1 for additional submission requirements. 

G. The Contractor shall submit a maximum of seven (7) copies of submittal brochures for review.  

Brochures shall be submitted within thirty (30) days after contract award.  One (1) copy of all submittals 

will be retained by the Engineer.  The remaining copies will be returned to the Architect Additional sets 

of submittals, if required by the Contractor, shall be reproduced by the Contractor from the reviewed and 

marked sets returned to the Contractor. 

H. Complete data must be furnished showing performance, quality and dimensions.  No equipment or 

materials shall be purchased prior to receiving written notification that submittals have been reviewed 

and marked either "NO EXCEPTIONS TAKEN" or "EXCEPTIONS AS NOTED."  Submittals returned 
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marked "EXCEPTIONS AS NOTED" do not require resubmittal provided that the Contractor agrees to 

comply with all exceptions noted in the submittal, and so states in a letter. 

I. Review of Submittals:  Submittals will be reviewed with reasonable promptness, but only for 

conformance with the design concept of the Project and for conformance with the information indicated 

on the Drawings and stated in the Specifications.  Review of a separate item as such will not indicate 

review of the assembly in which the item functions.  Review of submittals shall not relieve the Contractor 

of responsibility for any deviation from the requirements of the Contract Documents, nor for errors or 

omissions in the submittals; or for the accuracy of dimensions and quantities, the adequacy of 

connections, and the proper and acceptable fitting, execution, functioning and completion of the work.  

Review shall not relieve the Contractor of responsibility for the equipment fitting within the allotted 

space shown on the drawings with all clearances required for equipment operation, service and 

maintenance including minimum clearances required by applicable codes, manufacturer's installation 

instructions and as necessary for proper clearance in front of all electrical panels as defined by the 

National Electric Code (NEC).  Any relocation of plumbing and/or electrical equipment, materials and 

systems required to comply with minimum clearances shall be provided by the Contractor without 

additional cost under the Contract. 

J. Shop drawings will be returned unchecked unless the following information is included:  cover sheet 

shall be provided for each submittal of equipment, products and material proposed for use on the project. 

 A common cover sheet for similar equipment (example:  all air handling units or all fire protection 

products) is acceptable.  The cover sheet shall list equipment by symbol number; reference all pertinent 

data in the Specifications or on the drawings; provide size and characteristics of the equipment, name of 

the project and a space large enough to accept a review stamp.  The data submitted shall reflect the actual 

equipment performance under the specified conditions and shall not be a copy of the scheduled data on 

the drawings.  Cover sheet shall clearly identify any deviations from the specifications for submitted 

equipment, products, and materials. 

K. Use of substitutions reviewed and checked by the Engineer does not relieve the Contractor from 

compliance with the Contract Documents.  Contractor shall bear all extra expense resulting from the use 

of any substitutions where substitutions affect adjoining or related work required in this Division or other 

Divisions of this Specification. 

L. If Contractor substitutes equipment for that drawn to scale on the drawings, he shall prepare a 1/4" = 

1'-0" installation drawing for each equipment room where a substitution is made, using dimensions of 

substituted equipment, and including piping, and electrical equipment requirements, to verify that 

equipment will fit space with adequate clearances for maintenance.  This 1/4" = 1'-0" fabrication drawing 

shall be submitted for review with the shop drawing submittals of the substitution.  Failure to comply 

with this requirement will result in the shop drawings being returned unchecked. 

1.10 COORDINATION DRAWINGS 

A. The Contractor shall, in advance of the work, prepare coordination drawings for: 

1. Equipment rooms, and other spaces housing plumbing and equipment, etc. 

2. Piping and chases. 

3. Complete plumbing piping systems located within the building. 

4. Layout of all plumbing equipment. 
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B. Show the location of piping openings through the building floors, walls and roofs coordinated with 

Architectural and Structural, as well as the location and elevations of building fire suppression 

equipment and systems, including piping, coordinated   with HVAC plumbing, fire suppression and 

electrical systems.  Coordination drawings, including plans, elevations and sections, as appropriate, shall 

clearly show the manner in which the plumbing systems fit into the available space and coordinates with 

HVAC and plumbing equipment, ductwork, piping, sprinkler heads, and electrical equipment, including 

conduits, light fixtures, motor control centers, transformers, panels, variable frequency drives, etc.  

Drawings shall demonstrate required code clearances for mechanical and electrical equipments, control 

panels, etc., and proper operation, maintenance and replacement of plumbing devices and equipment.  

Coordination drawings shall be of appropriate scale to satisfy the previously stated purposes, but not 

smaller than 1/8 inch scale for floor plans and 1/4 scale of equipment rooms and chase areas.  Drawings 

may be composite or may be separate but fully coordinated drawings of the same scale.  Every 

subcontractor must sign-off on coordination drawings prepared by each craft.  Failure to sign-off will 

indicate that subcontractor is proceeding at his own risk.  Any cost required to relocate systems to 

comply with required clearance and equipment installation requirements shall be provided by the 

Contractor without additional cost under the contract. 

C. Seven (7) complete sets of coordination drawings shall be submitted prior to the scheduled start of the 

work in the area illustrated by the drawings, for the purpose of showing the Contractor's planned method 

of installation.  The objectives of such drawings are to promote carefully planned work sequence and 

proper coordination, in order to assure the expeditious solutions of problems, and the installation of lines 

and equipment as contemplated by the contract documents while avoiding or minimizing additional costs 

to the Contractor and to the Owner. 

D. In the event the Contractor, in coordinating the various installations and in planning the method of 

installation, finds a conflict in location or elevation of any of the plumbing systems, with the structural 

items or with other construction items, such conflicts shall immediately be documented and submitted for 

clarification.  In doing so, the Contractor shall explain the proposed method of solving the problem, or 

shall request instructions as to how to proceed if adjustments beyond those of usual trades coordination 

are necessary. 

E. [Installation of plumbing work shall not proceed prior to the submission and completion of the review of 

the coordination drawings, and any conflicts which are disclosed by the coordination drawings.  It is the 

responsibility of the Contractor to submit the required drawings in a timely manner consistent with the 

requirements for completing the work covered by this contract within the prescribed contract time.] 

1.11 USE OF CADD FILES 

A. Under certain conditions, the Contractor will be permitted the use of the Engineer's CADD files for 

documentation of as-builts, submittals, or coordination drawings. 

B. The Engineer shall be compensated for the time required to format the CADD files for delivery to the 

Contractor.  Such work may include removal of title blocks, professional seals, calculations, proprietary 

information, etc.   

C. The Contractor shall complete the enclosed License, Indemnity and Warranty Agreement, complete with 

contractor's name, address, and Contractor's Representative signature prior to request for CADD file 

usage. 
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1.12 PRIOR APPROVAL 

A. Equipment manufacturers and service providers are listed within the specifications for the work specified 

in this division.  

B. Manufacturers and service providers who are not listed in these specs, and who offer equivalent or 

superior products or services, are invited to submit for approval prior to bid (prior approval).  Submit two 

copies.  Requests for prior approval must: 

1. Include the substitution request form at the end of this spec section. 

2. Include technical data sufficient for the Engineer to generally assess appropriateness for this 

project. 

3. Be submitted minimum ten days prior to the bid date in effect at the time of submission. 

4. Comply with any additional requirements per specification Division 1. 

C. Any additional prior approved alternate manufacturers and service providers will be published in an 

addendum prior to bid.  Prior approval indicates that based on the information submitted it appears to the 

Engineer that the alternate might be capable of meeting the specifications and the design intent, and 

might be appropriate for the project.  But prior approval does not guarantee this.  Prior approved 

products and service providers must still go through the submittal process after award, and must still 

comply with the design intent and all specification requirements. 

D. Please do not request prior approval for products and service providers that are not listed above.  Instead, 

for those items alternate manufacturers and alternate service providers may be submitted after bid in 

accordance with the submittal process, provided they meet or exceed the specifications and the indicated 

design intent. 

1.13 GUARANTEE-WARRANTY 

A. See Division 1 for warranties. 

B. The following guarantee is a part of the specifications and shall be binding on the Contractor:  

 "The Contractor guarantees that this installation is free from defects.  He agrees to replace or 

repair any part of the installation which may fail within a period of one year after date established 

below, provided that such failure is due to defects in the materials or workmanship or to failure to 

follow the specifications and drawings.  Warranty of the Contractor-furnished equipment or 

systems shall begin on the date the system or equipment is placed in operation for beneficial use 

of the Owner or occupancy by the Owner, whichever occurs first; such date will be determined in 

writing, by means of issuing a 'Certificate of Substantial Completion', AIA Form G704", or 

equivalent. 

C. The extent of guarantees or warranties by Equipment and/or Materials Manufacturers shall not diminish 

the requirements of the Contractor's guarantee-warranty to the Owner. 

D. All items of plumbing equipment shall be provided with a full one (1) year parts and labor warranty, 

from the date of acceptance by the Owner. 
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PART 2 - PRODUCTS 

2.1 QUALITY OF MATERIALS 

A. All equipment and materials shall be new, and shall be the standard product of manufacturers regularly 

engaged in the production of plumbing equipment and shall be the manufacturer's latest design.  Specific 

equipment, shown in schedules on drawings and specified herein, is to set forth a standard of quality and 

operation. 

B. Hazardous or Environmentally Damaging Materials:  Products shall not contain asbestos, mercury, PCS, 

or other materials harmful to people or the environment. 

2.2 ALTITUDE RATINGS 

A. Unless otherwise noted, all specified equipment capacities are for an altitude of 3000 feet above sea level 

and adjustments to manufacturer's ratings must be made accordingly. 

2.3 ELECTRICAL WIRING AND CONTROL EQUIPMENT 

A. All wiring and conduit shall be furnished and installed as scheduled in Section 22 0549, Plumbing and 

Electrical Installation Coordination, unless otherwise noted or directed. 

B. The Contractor shall coordinate completely with all trades and Sub-Contractors as required to ensure that 

all necessary components of control work are included and fully understood.  No additional cost shall 

accrue to the Owner as a result of lack of such coordination. 

C. The piping system may be bonded to the electrical ground bus at the electrical service equipment, but 

shall not under any circumstances be used as the main grounding electrode for the electrical service. 

2.4 PAINTING 

A. All finish painting of plumbing systems and equipment will be under "Painting," unless equipment is 

hereinafter specified to be provided with factory applied finish coats.   

B. All equipment shall be provided with factory applied prime finish, unless otherwise specified. 

C. Touch-Up:  If the factory finish on any equipment is damaged in shipment or during construction of the 

building, the equipment shall be refinished. 

2.5 IDENTIFICATION OF VALVES 

A. Each valve shall be provided with a stamped metal tag secured to the valve.  Tag shall indicate the valve 

number, the service and function of each valve.  The Contractor shall furnish two sets of prints of 

drawings showing floor plan for each floor with all valves accurately located and labeled.  Submitted 

drawings shall be neat and easily readable.  In addition, the Contractor shall provide a valve chart, typed 

neatly on 8-1/2" x 11" sheets, listing the number, size, location, function, normal operating position, on 
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each valve installed under Division 22.  Valves shall be listed by system, i.e. domestic cold water, hot 

water, chilled water etc.  Tags shall be stamped brass 1-1/2" diameter, and secured to valves by heavy 

copper figure eight hooks, braided stainless steel wire anchor, or other approved means. 

B. Division 22 valve tags shall be coordinated with Division 21 and Division 23 valve tags for coordinated 

format between each Division. 

C. Valve tags shall be coordinated with existing facility valve tags and Contractor shall obtain a copy of 

existing facility valve chart and provide updated valve chart to the Owner’s Representative. 

2.6 PIPING SYSTEM IDENTIFICATION 

A. Means of Identification:  All piping and duct systems installed and/or modified as part of this project 

shall be identified by each of the means described below.  The Contractor shall provide shop drawing 

submittal data for proposed labeling system materials and manufacturer's recommended installation 

procedures. 

B. Piping Systems shall be identified by means of an identifying legend on color coded background 

appropriately worded to indicate the "service" name of the pipe as shown on the drawings.  Color coded 

banding shall also be provided.  Additionally, an arrow shall be included to indicate the direction of flow 

through the pipe. 

C. Locations of Piping System Identification:  The identifying legends and directional arrows described in 

the paragraphs preceding shall be located at the following points on each piping system: 

 Adjacent to each valve in piping system. 

 At every point of entry and exit where piping passes through a wall. 

 On each pipe riser and junction. 

 At a maximum interval of 20 feet on pipe lines exposed and concealed above accessible 

ceilings. 

 Adjacent to all special fittings (regulating valves, etc.) in piping systems. 

 At every access door. 

D. Piping identification shall meet the standards of the Federal Occupational Safety Health Act (OSHA) 

which refers to the ANSI Standard A13.1.  The following standardized color code scheme shall be used: 

 

Yellow  - Hazardous Materials 

Green  - Liquid Materials of Inherently Low Hazard 

Blue  - Gaseous Materials of Inherently Low Hazard 

Red  - Fire Protection Materials 

 

E. The size of letter and length of color field shall conform to the ANSI standard and shall be as follows:  

Outside Diameter of   Length of   Size of  

Pipe or Covering      Color Field  Letters 

------ to 1-1/4"   8"      1/2" 

1-1/2" to 2"         8"      3/4" 
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2-1/2" to 6"        12"    1-1/4" 

8"     to 10"        24"    2-1/2" 

Over 10"        32"    3-1/2" 

F. All pipe labels exposed within mechanical equipment spaces shall be semi-rigid plastic identification 

markers.  Each label shall have appropriately color-coded background with printed legend.  Directional 

flow arrows shall be included on label.  Labels shall "snap-on" around pipe without the requirement for 

adhesive or bonding of piping sizes 3/4" through 5".  Labels for piping 6" and larger shall be furnished 

with spring attachment at each end of label.  Labels shall be "SETMARK" Type SNA, 3/4" through 5" 

size and Type STR, 6" and larger, as manufactured by Seton Name Plate Corporation, Brady, or 

equivalent. 

G. All pipe labels except pipe labels located exposed within the mechanical equipment spaces shall be vinyl 

material with permanent adhesive for application to clear dry pipe and/or insulation jacketing.  Each label 

shall have appropriate color-coded background with printed legend.  Direction arrows shall be placed 

next to label to indicate flow direction.  Color and size of arrows shall correspond to that of label.  

Pressure sensitive pipe tape matching the background color of the label shall be placed over each end of 

the label and completely around the pipe. 

H. Attach pipe markers to lower quarter of the pipe on horizontal runs and on the centerline of vertical 

piping where view is not obstructed.  Flow indicator arrow shall point away from pipe marker. 

I. Provide the following labels, with ANSI/OSHA color for all piping systems as shown on the drawings 

and as listed below: 

           Letter   Background     

Service/Legend        Color   Color          

Domestic Cold Water      White   Green  

Domestic Hot Water      Black   Yellow  

Domestic Hot Water Return     Black   Yellow  

Industrial (non potable) Cold Water   White   Green  

Roof Drain         White   Green  

Sanitary Sewer        White   Green  

Storm Sewer        White   Green  

2.7 IDENTIFICATION OF CONTROL SYSTEM DEVICES 

A. All automatic controls, control panels, zone valves, pressure electric, electric pressure switches, relays 

and starters shall be clearly tagged and identified.  Wording shall be identical to that on the control 

diagram in the contract drawings. 

2.8 UNDERGROUND PIPING SYSTEM IDENTIFICATION 

A. Bury a continuous, preprinted, bright colored, plastic ribbon cable marker with each underground pipe 

regardless of whether encased.  Locate directly over buried pipe, 6" to 8" below finished grade.  Marker 

tape used in conjunction with buried plastic piping systems shall be special detector type.  Marker tape 

used in conjunction with buried plastic piping systems shall be special detection type. 
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2.9 EQUIPMENT TAGS 

A. Furnish and install equipment identification tags for all items of PLUMBING equipment furnished and 

installed under Division 22.  Equipment tags shall be a minimum of 3/32" thick laminated phenolic 

plastic. 

2.10 ACCESS DOORS 

A. Provide all access doors required for access to valves, controls, or other items for which access is 

required for either operation or servicing.  All costs incurred through failure to perform this function as 

the proper sequence of this work shall be borne by the Contractor.  The type of access door shall be as 

required by the room finish schedule.  Acoustical tile access doors shall be equal to Krueger Style B, 

Style A for acoustical plaster, Style C-CE for sidewall drywall or plaster construction, or Milcor 

institutional 10 gauge security/detention access door with welded joints, welded butt hinge, with 

detention type deadbolt lock and tamperproof screws. 

B. Access doors shall be not less than 24" x 24" in size except that larger panels shall be furnished where 

required, and panels in tile or other similar patterned ceilings shall have dimensions corresponding to the 

tile or pattern module. 

C. Where access doors are installed in walls required to have a specific fire rating, the access door installed 

shall be a fire rated access door with UL label, as manufactured by Milcor or equivalent.  Access door in 

1-hour construction shall be Class C and access doors in 2-hour construction shall be Class B. 

PART 3 - EXECUTION 

3.1 COOPERATION WITH OTHER TRADES 

A. The Contractor shall refer to other parts of these specifications covering the work of other trades which 

must be carried on in conjunction with the plumbing work so that the construction operations can 

proceed without harm to the Owner from interference, delay, or absence of coordination.  The Contractor 

shall be responsible for the size and accuracy of all openings. 

3.2 DRAWINGS 

A. The plumbing drawings show the general arrangement of all piping, fixtures, equipment, etc., and shall 

be followed as closely as actual building construction and work of other trades will permit.  Whenever 

discrepancies occur between plans and specifications, the most stringent shall govern.  All Contract 

Documents, including but not limited to Division 21 Fire Suppression, Division 23 HVAC, and Division 

26 Electrical shall be considered as part of the work insofar as this information furnishes the Contractor 

with details relating to design and construction of the building.  Architectural and Structural drawings 

shall take precedence over the plumbing, HVAC and fire suppression drawings.  Install plumbing 

fixtures, floor drains, floor sinks, roof drains, etc. in locations as indicated on Architectural drawings.  

Because of the small scale of the plumbing, HVAC and fire suppression drawings, it is not possible to 

indicate all offsets, fittings and accessories which may be required.  The Contractor shall investigate the 

structural and finish conditions affecting the work and shall arrange his work accordingly, providing such 

fittings, valves, and accessories as may be required to meet such conditions.  Should conditions 
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necessitate a rearrangement of piping, such departures and the reasons therefore shall be submitted by the 

Contractor for review in the form of detailed drawings showing the proposed changes.  No such changes 

shall be made without the prior written approval.  All changes shall be marked on the set of record 

drawings by the Contractor.  

B. Should any doubt or question arise in respect to the true meaning of the drawings or specifications, the 

question shall be submitted in writing. 

C. Installation of all plumbing equipment and piping systems shall be arranged to provide all clearances 

required for equipment operation, service, and maintenance, including minimum clearances required by 

applicable codes, manufacturer's installation instructions and as necessary for proper clearance in front of 

all electrical panels as defined by the National Electric Code (NEC).  Piping systems shall not be routed 

through or above electrical equipment room or electrical equipment space designed within equipment 

rooms. 

D. [The Contractor's attention is directed to the unique architectural design features and consideration 

associated with this facility which will require significantly greater levels of coordination and 

cooperation for the work furnished and installed under Division 22 with the associated architectural, 

structural, and electrical work than is normally necessary for a more typical facility.] 

E. The installation of all concealed plumbing systems shall be carefully arranged to fit within the available 

space without interference with adjacent structural and electrical systems.  The Contractor shall make all 

necessary provisions for penetrations of piping, including sleeves and blockouts in structural systems.  

The exact location of all exposed plumbing systems; access doors; piping exposed within finished areas; 

and other equipment and devices as applicable, shall be coordinated with the Architect, who shall have 

final authority for the acceptance of the work as it specifically relates to the architectural aesthetic design 

requirements for the facility.  In no instance shall the building vapor barrier system be penetrated by the 

plumbing system installation without written approval. 

3.3 FIELD MEASUREMENTS 

A. The Contractor shall verify the dimensions and conditions governing his work at the building.  No extra 

compensation shall be claimed or allowed on account of differences between actual dimensions, 

including dimensions of equipment, fixtures and materials furnished, and those indicated on the 

drawings.  Contractor shall examine adjoining work, on which his work is dependent for perfect 

efficiency, and shall report any work which must be corrected.  Coordination of all plumbing work 

within the building will be the direct responsibility of the Contractor.  Review of submittal data in 

accordance with paragraph "Submittals" shall in no manner relieve the Contractor of responsibility for 

the proper installation of the plumbing work within the available space.  Installation of equipment and 

systems within the building space shall be carefully coordinated by the Contractor with all building 

trades.  Each contractor shall so harmonize his work with that of the several other trades that it may be 

installed in the most direct and workmanlike manner without hindering or handicapping the other trades. 

 Piping interferences shall be handled by giving precedence to pipe lines which require a stated grade for 

proper operation.  Sewer lines shall take precedence over water lines in determination of elevations.  In 

all cases, lines requiring a stated grade for their proper operation shall have precedence over electrical 

conduit and ductwork.  Installation of plumbing, HVAC and fire suppression equipment within the  
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ceiling cavity shall be in the following order of priority: plumbing waste lines; roof drains; supply, return, 

outside air, makeup, and exhaust ductwork; fire sprinkler mains; fire sprinkler branch piping and 

sprinkler runouts; domestic hot and cold water; control piping, wiring and conduit; miscellaneous special 

piping systems. 

3.4 EQUIPMENT SUPPORT 

A. Contractor shall provide support for equipment to the building structure.  Contractor shall furnish all 

necessary structures, inserts, sleeves, and hanging devices for installation of mechanical and plumbing 

equipment, ductwork and piping, etc.  Contractor shall completely coordinate installation of such devices 

with all trades and Sub-Contractors.  Contractor must further verify that the devices and supports are 

adequate as intended and do not overload the building's structural components in any way. 

3.5 PROTECTION OF MATERIALS AND EQUIPMENT 

A. The Contractor shall be responsible for the protection of all work, materials and equipment furnished and 

installed under this section of the specifications, whether incorporated in the building or not. 

B. Plumbing equipment and materials, including piping, valves and fittings, etc., shall be protected from 

damage and contamination.  Equipment and materials shall not be stored outside and exposed to weather 

and ambient conditions without appropriate protection measures and without the approval of the 

Architect.  Equipment and materials shall be delivered to the jobsite and maintained while on the jobsite 

with all openings, controls and control panels covered with caps, with heavy duty polyethylene wrap or 

other proper means.  Equipment and materials where stored within the building shall be protected at all 

times from construction damage and contamination from dust, dirt, debris, and especially during 

fireproofing, painting and gypboard sanding and finishing.  Unprotected equipment and piping will 

require special field cleaning by the Contractor prior to acceptance by the Architect. 

C. The Contractor shall provide protection for all work where necessary and shall be responsible for all 

damage done to property, equipment and materials.  Storage of materials within the building shall be 

approved by the Architect prior to such storage. 

D. Pipe openings shall be closed with caps or plugs, or covered to prevent lodgment of dirt or trash during 

the course of installation.  At the completion of the plumbing work, fixtures and materials shall be 

cleaned and polished thoroughly and delivered in a condition satisfactory to the Architect. 

3.6 TRENCHING AND BACKFILLING 

A. All excavation, trenching and backfilling required for the plumbing installation shall be provided by this 

Contractor.   

3.7 MANUFACTURER'S INSTRUCTIONS 

A. All equipment shall be installed in strict accordance with recommendations of the manufacturer.  If such 

recommendations conflict with plans and specifications, the Contractor shall report such conflicts to the 

Architect, who shall make such compromises as he deems necessary and desirable. 
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3.8 CONCRETE BASES AND HOUSEKEEPING PADS 

A. Concrete bases and housekeeping pads shall be installed under all pieces of plumbing equipment unless 

specifically deleted by the specifications or drawings. 

B. Contractor shall be responsible for the accurate dimensions of all pads and bases and shall furnish and 

install all vibration isolators, anchor bolts, etc. 

C. Contractor shall provide concrete housekeeping pad foundations for all floor mounted equipment 

installed under this section unless otherwise shown on the drawings.  All concrete bases and 

housekeeping pads shall conform to the requirements specified under Division 3, Concrete, portions of 

these specifications.  Pad foundations shall be 4" high minimum, unless otherwise indicated on the 

drawings.  Chamfer edges shall be 1".  Faces shall be free of voids and rubbed smooth with carborundum 

block after stripping forms.  Tops shall be level.  Provide dowel rods in floor for lateral stability and 

anchorage. 

D. Equipment anchor bolts shall be set in a galvanized pipe or sheet metal sleeves 1" larger than bolt 

diameter.  Anchor bolts shall be high strength steel J shape.  Anchor bolt design shall be arranged and 

paid for by the Contractor. 

E. Machinery bases, bed plates, sole plates, or vibration isolation units shall be carefully aligned, shimmed, 

leveled, then grouted in place with commercial non-shrink grout.  When a flexible coupling is employed 

as a part of the drive train, the coupling shall be aligned before the machinery base is grouted.  

3.9 EQUIPMENT FURNISHED UNDER OTHER SECTIONS OF THESE SPECIFICATIONS 

A. Certain items of mechanical equipment as listed on the drawings and/or specifications will be furnished 

[under other sections of this specification for mechanical rough-in and connection under Division 22, 

including plumbing, domestic water and waste, cooling water, compressed air, etc.  All required 

plumbing services, including connection of such services to equipment shall be provided under Division 

22. 

3.10 LUBRICATION 

A. The Contractor shall provide all oil for the operation of all equipment until acceptance.  The Contractor 

shall be held responsible for all damage to bearings while the equipment is being operated by him up to 

the date of acceptance of the equipment.  The Contractor shall protect all bearings and shafts during 

installation and shall thoroughly grease the steel shafts to prevent corrosion.  Bearings for items of 

plumbing equipment shall be marked at each bearing location as to whether the bearing is a sealed type 

or relubricable type unit. 

3.11 PRESSURE RELIEF DEVICES 

A. Pressure relief devices and fusible plugs shall be installed with piping to a safe location in accordance 

with Code requirements. 
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3.12 TESTS 

A. Tests shall be conducted in the presence of the designated and authorized Owner's Representative.  The 

Contractor shall notify the Architect a minimum of one week in advance of scheduled tests.  

Requirements for testing are specified under the sections covering the various systems.  The Contractor 

shall furnish all necessary equipment, materials, and labor to perform the required tests. 

3.13 INSTALLATION CHECK 

A. An experienced, competent, and authorized representative of the equipment listed below shall visit the 

site of the work and inspect, check, adjust if necessary, and approve the equipment installation.  In each 

case, the equipment supplier's representative shall be present when the equipment is placed in operation. 

 The equipment supplier's representative shall revisit the job site as often as necessary until all trouble is 

corrected and the equipment installation and operation is approved and accepted. 

B. Each equipment supplier's representative shall furnish a written report certifying that the equipment (1) 

has been properly installed and lubricated; (2) is in accurate alignment; (3) is free from any undue stress 

imposed by connecting piping or anchor bolts; and, (4) has been operated under full load conditions and 

that it has operated satisfactorily. 

C. Equipment requiring installation check includes the following:  

 

Domestic Water Heaters 

3.14 OPERATION AND MAINTENANCE INSTRUCTIONS 

A. The Contractor shall furnish complete operating and maintenance instructions covering all units of 

plumbing equipment fixtures, faucets, etc., herein specified together with parts lists.  Equipment spare 

parts shall include all components requiring service, including motors, bearings, shafts, etc.   

B. See Division 1 for additional requirements concerning manuals, manual distribution, and maintenance 

materials. 

C. Operating and maintenance manuals as required herein shall be submitted for review and distribution to 

the Owner not less than two (2) weeks prior to the date scheduled for the Contractor to provide Operating 

and Maintenance Instructions to the Owner as specified herein. 

D. Upon completion of all work and all tests, Contractor shall furnish the necessary skilled labor and helpers 

for operating the plumbing systems and equipment for a period of one (1) day of eight (8) hours.  During 

this period, the Contractor shall instruct the Owner or his representative fully in the operations, 

adjustment and maintenance of all equipment furnished.  Contractor shall provide at least two weeks 

notice in advance of this period, with a written schedule of each training session, the subject of the 

session, the Contractors' representatives who plan to attend the session, and the time for each session. 

E. Film the instruction and training sessions submit two copies of the DVD. 
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F. Operational test shall be conducted by the Contractor with the assistance of the equipment manufacturer's 

representative or service technician.  Test shall be conducted in the presence of the designated and 

authorized Owner's Representative. 

3.15 CERTIFICATIONS 

A. Before receiving final payment, the Contractor shall certify in writing that all equipment furnished and 

all work done is in compliance with the contract documents and all applicable codes.  Submit 

certifications and acceptance certificates, including proof of delivery of O&M manuals, spare parts 

required, and equipment warranties which shall be bound with O&M manuals. 

3.16 INTERRUPTING SERVICES 

A. The Contractor shall coordinate the installation of all plumbing work onsite and within the building in 

order to minimize interference with the operation of existing building and onsite mechanical, plumbing, 

fire protection, and utility systems during construction.  Connections to existing systems requiring the 

interruption of service within the building shall be carefully coordinated with the Owner to minimize 

system downtimes.  Requests for the interruption of existing services shall be submitted in writing a 

minimum of two (2) weeks before the scheduled date.  Absolutely no interruption of the existing services 

will be permitted without written review and authorization. 

3.17 ASBESTOS ABATEMENT 

A. The Asbestos Abatement Contract Documents establish what existing plumbing piping and insulation is 

to be removed, what plumbing insulation is to be removed from existing plumbing equipment, and 

piping systems which are to remain.  These documents shall be studied by the Division 22 Contractor.  

All existing plumbing piping, equipment for which asbestos contaminated insulation, tape have been 

removed under the abatement work and which are required to remain and be reused shall be provided 

with new insulation complying with the requirements of Section 22 0700. 

3.18 CONSTRUCTION PHASING AND SCHEDULE 

A. [All work furnished and installed under Division 22 of this Specification shall be provided in accordance 

with the project schedule and phase requirements [as described on the Architectural Drawings and 

Specifications.] 

3.19 PLUMBING SYSTEM SHUTDOWN AND REACTIVATION 

A. The Contractor shall shutdown existing facility plumbing equipment and piping systems as required for 

installation of the project plumbing construction work.  As a part of the required work, the Contractor 

shall drain down the existing systems and after completion of new work and pressure testing of systems, 

the Contractor shall refill the systems and re-establish proper system circulation, remove all air from 

piping system and equipment, and place system in full and proper operation. 
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3.20 OPERATION PRIOR TO ACCEPTANCE 

A. Operation of equipment and systems installed by the Division 22 Contractor for the benefit of the Owner 

prior to substantial completion will be allowed providing a written agreement between the Owner and the 

Contractor has established warranty and other responsibilities to the satisfaction of both parties. 

B. Operation of equipment and systems installed by the Division 22 Contractor, for the benefit of the 

Contractor, except for the purposes of testing and balancing will not be permitted without a written 

agreement between the Owner and the Contractor establishing warranty and other responsibilities. 

3.21 SITE VISITS AND OBSERVATION OF CONSTRUCTION 

A. The design professional shall make periodic visits to the project site at various stages of construction in 

order to observe the progress and quality of various aspects of the Contractor's work, in order to 

determine in general if such work is proceeding in accordance with the Contract Documents.  This 

observation, however, shall in no way release the Contractor from his complete responsibility to 

supervise, direct, and control all construction work and activities.  The design team has no authority over, 

or a responsibility to means, methods, techniques, sequences, or procedures of construction provided by 

the Contractor or for safety precautions and programs, or for failure by the Contractor to comply with all 

law, regulations, and codes. 

B. Prior to the "Final" observation visit, the attached "Final Observation Checklist" shall be completed by 

the Contractor.  Any non-applicable items shall be marked "N/A."  The completed form shall be 

submitted, indicating that all necessary items are complete and requesting a final observation within 10 

days.  The Contractor shall be notified of any uncompleted items within seven (7) days.  A resubmittal of 

the form and a new final observation request by the Contractor is required if the form is returned and 

noted as incomplete. 

END OF SECTION 220500 
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Project:        Date Submitted:   

General Contractor:      Date of Final Mechanical System:   

Mechanical Contractor:      Observation Requested:   

 

 CONTRACTOR'S MECHANICAL & PLUMBING CHECK LIST 

 (ALL APPLICABLE ITEMS MUST BE COMPLETED PRIOR TO FINAL OBSERVATION) 

 

In advance of requesting a final mechanical observation for installed mechanical systems, please check all items that have 

been completed.  For all items not applicable to this project mark N/A. 

 

HVAC/PIPING 

 1. All plumbing fixtures are set, sealed and cleaned. 

 2. All domestic pipe systems are insulated. 

 3. All pipe systems are identified with specified labels and directional arrows. 

 4. Floor sinks and drain grates are cleaned and debris removed. 

 5. Valve tags are installed. 

 6. Special equipment (water softeners, water heaters, piping systems, etc.) have been checked and put into 

service. 

 7. Medical gas systems have been checked and certified. 

 8. Special piping systems have been cleaned and pressure tested. 

  Process Piping    Nitrogen 

   Compressed Air    Vacuum 

   Natural Gas    Argon 

   Other     Medical Gas 

         Other 

 9. Limestone chips have been installed in acid dilution sumps. 
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 10. Plumbing/piping connections have been completed to Owner furnished equipment and equipment furnished 

by other Contractors/Sub-Contractors. 

 11. Exterior wall hydrants have been cleaned. 

 12. Concrete collars have been installed at clean-out to grade, valve box, or other specified plumbing items. 

 13. Drains and relief lines from plumbing equipment have been installed and secured in a proper manner. 

 

 14. All plumbing equipment and areas of equipment have been cleaned and debris removed. 

 15. All plumbing equipment required by the Specifications has been identified and/or numbered. 

 16. Domestic water systems sterilization has been completed. 

 17. Strainers/suction diffusers have been cleaned. 

 18. Backflow preventers have been tested. 

 19. Air has been vented from all systems. 

 20. Ethylene glycol system has been charged with correct mixture and tested. 

 21. Water systems have been cleaned (X) and pressure tested (P). 

   Non-potable Water    Domestic Hot Water 

   Domestic Cold Water    Acid Waste and Vent 

   Sanitary Sewer & Vent   Roof and Overflow Drains 

   Other (list) 

 22. PRV's have been adjusted (water, gasses). 

PLUMBING EQUIPMENT 

 1. All pump shafts and couplings have been aligned. 

 2. Boilers and domestic water heaters have been fired and tested. 

 3. All plumbing equipment has been lubricated. 

 4. Plumbing equipment has been labeled in accordance with the specifications. 

 5. "HAZARDOUS AREA" signs installed where applicable. 

 6. Variable frequency drives have been tested by the manufacturer's representative and certified to be in 

compliance with all of the specified requirements. 
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GENERAL ITEMS 

The following specified items have been submitted: 

 1. Record drawings (to be submitted prior to final payment to the Contractor). 

 2. Operation and maintenance manuals. 

 3. Manufacturer's representative installation check and certification submitted (see list of equipment, Section 

22 0500). 

 4. Test kits furnished to Owner. 

  Flow Measuring Devices 

  Flow Balance Valves 

  Flow Control Devices 

 5. Control schematics and sequence of operation. 

 6. Plumbing equipment and lubrication, valve, charts have been provided to Owner's Representative. 

END CHECKLIST 
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 DIVISION 22 SUBSTITUTION REQUEST FORM (SRF) 

 

TO:  BRIDGERS & PAXTON CONSULTING ENGINEERS, INC.      

PROJECT:    

We hereby submit for your consideration the following product instead of the specified item for the above project: 

Section:       Page:           Paragraph/Line:             Specified Item:             

Proposed Substitution:   

  

Attach complete product description, drawings, photographs, performance and test data, and other information necessary for 

evaluation.  Identify specific Model Numbers, finishes, options, etc. 

1.   Will changes be required to building design in order to properly install proposed substitutions?            YES  ☐              NO   ☐ 

If YES, explain:  

2. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused by requested 

substitutions?   YES ☐  NO ☐ 

3. List differences between proposed substitutions and specified item. 

 Specified Item      Proposed Substitution 

       

       

       

4. Does substitution affect Drawing dimensions? YES ☐  NO ☐ 

5.   What affect does substitution have on other trades?  

  

6. Does the manufacturer's warranty for proposed substitution differ from that specified?         YES ☐ NO ☐ 

If YES, explain:  

  

7. Will substitution affect progress schedule?       YES ☐  NO ☐ 

If YES, explain:  

  

8. Will maintenance and service parts be locally available for substitution?    YES ☐  NO ☐ 
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If YES, explain:  

  

9. Does proposed product contain asbestos in any form?    YES ☐  NO ☐ 

SUBMITTED BY:  Firm:      Date:     

Address:     

Signature:    Telephone:    

 

 

 

 

For Engineer's Use Only 

Accepted        Not Accepted:           Received too Late:        

By:                   Date:              

Remarks:           
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LICENSE AGREEMENT FOR CADD DATABASE OR BIM MODEL 

PROJECT: _____________________________________________ 

LICENSE GRANT:  Contractor is granted use of the CADD Database or BIM Model (Database/Model) for the 

indicated project for the specific purpose of preparing submittal documents for this Project.  No other use of the 

Database/Model is granted.  Title to the Database/Model is not transferred to the Contractor.  The Database/Model 

may be of value to the Contractor in preparing submittals, but use of the model does not relieve the contractor of 

the requirement to verify measurements in the field. 

COPYING RESTRICTIONS:  Contractor may copy the Database/Model in whole or in part, but only for backup and 

archival purposes or for use by the Contractor's Subcontractors.  Contractor agrees to ensure that any entities that 

receive the Database/Model from Contractor, either in whole or in part, comply with the terms and conditions of this 

agreement.  Contractor shall safeguard the Database/Model from falling into the hands of parties other than 

Subcontractors with a legitimate need for it. 

WARRANTY:  Bridgers & Paxton (B&P) offers this Database/Model without warranty and specifically without 

express or implied warranty of fitness.  If Contractor chooses to use the Database/Model, then he does so at his 

own risk and without any liability or risk to B&P. 

INDEMNITY: Contractor shall to the fullest extent permitted by law, defend, indemnify and hold harmless  the 

Owner, Architect, B&P, their employees and agents from all claims, damages, losses, and attorney fees arising out 

of or resulting from the use of the Database/Model. 

ACKNOWLEDGMENT: Contractor acknowledges that (s)he has read this Agreement, understands it, and agrees 

to be bound by its terms and conditions. 

CONTRACTOR'S REPRESENTATIVE 

Signature:          Company Name:              

Name:          Address 1:                 

Title:          Address 2:                

Date:          
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SECTION 220501 - DEMOLITION FOR PLUMBING 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Conform with applicable provisions of the General Conditions, Supplemental General 

Conditions and the General Requirements. 

1.2 RELATED SECTIONS 

A. Section 22 0500, Common Work for Plumbing.  

B. Division 1 for Cutting and Patching. 

1.3 SCOPE OF WORK 

A. The terms "demolish" and “remove” shall mean disconnect, cart away, and dispose of off site.  

Components to be demolished or removed include all materials, equipment, building 

construction and other components as indicated.  Components to be demolished shall become 

the property of the contractor, and contractor may dispose of them by either landfilling or by 

selling salvageable parts and recyclable materials to legitimate third parties. 

B. Except as specifically noted, asbestos abatement will be by others, and is not included in this 

contract.  Advise Owner sufficiently in advance of demolition work so that Owner may arrange 

to have asbestos removed without delaying demolition or construction work. 

C. The Owner retains the first right of refusal on all components to be removed.  When requested, 

remove components carefully and deposit components in locations as directed by the Owner. 

PART 2 - PRODUCTS  

Not Applicable. 

PART 3 - EXECUTION 

See Division 23, Section 23 0501, for applicable requirements. 

END OF SECTION 220501 
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SECTION 220503 - TRENCHING AND BACKFILLING FOR PLUMBING 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and the General Requirements. 

1.2 SCOPE OF WORK 

A. The work in this section includes the furnishing of all labor, materials, equipment, transportation, 

hauling and services required in connection with the excavation, backfilling, compaction, grading 

and removal of earth from the site required for the installation of the mechanical work specified 

herein under Division 22. 

B. The Contractor shall provide the services of a qualified underground locator to field locate and mark 

all existing buried utility lines, public and private, piping, conduits, etc., within the required 

construction area prior to the start of any trenching or excavation work. 

1.3 SAFETY REGULATIONS 

A. All work performed under this Section shall conform to the requirements of the General Conditions, 

Supplementary Conditions and Safety Requirements for this type of work. 

PART 2 - PRODUCTS   

Not Applicable. 

PART 3 - EXECUTION  

3.1 TRENCHING AND BACKFILLING  

A. General Excavation:  The Contractor shall perform all excavation of every description and of 

whatever substances encountered, to the depths indicated on the drawings or as otherwise specified.  

During excavation, material suitable for backfilling shall be piled in an orderly manner a sufficient 

distance from the banks of the trench to avoid overloading and to prevent slides or cave-ins.  All 

excavated material not required or suitable for backfill shall be removed and wasted.  Berming and 

grading shall be done as may be necessary to prevent surface water from flowing into trenches or 

other excavations, and any water accumulating therein shall be removed by pumping or by other 

approved methods.  Sheeting and shoring shall be done as required for the protection of the work 

and for the safety of personnel. 
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B. Trench Excavation:  Trenches shall be of adequate width for the proper laying of the pipe, and the 

banks shall be as nearly vertical as practicable and safe for workmen.  The bottom of the trenches 

shall be accurately graded and bedded to provide uniform bearing and support for each section of the 

pipe at every point along its entire length.  Bell holes and depressions for joints shall be dug after the 

trench bottom has been graded, and bedded in order that the pipe rests upon the prepared bottom for 

as nearly its full length as practicable.  Care shall be taken not to excavate below the depths 

indicated.  Where rock excavation is required, the rock shall be excavated to a minimum overdepth 

of 4 inches below the trench depths indicated on the drawings or specified.  Overdepths in the rock 

and common excavation shall be backfilled with coarse sand, fine gravel, or otherwise suitable 

material.  Whenever wet or otherwise unstable soil that is incapable of properly supporting the pipe 

is encountered in the bottom of the trench, such soil shall be removed to the depth required and the 

trench backfilled to the proper grade with coarse sand, fine gravel, or other suitable materials, as 

hereinafter specified. 

C. The Contractor shall move trucks and equipment on prescribed roads and keep the roads free from 

mud, dirt and spillage. 

D. If additional material is needed for fill on the project, it shall be furnished by the Contractor. 

E. Bracing and Bulkheading: In all excavation work the Contractor shall provide necessary 

underpinning, bracing, or bulkheading to safeguard the work, the present structures, workmen, the 

public, and the property, and shall assume all responsibility in connection therewith. 

F. Backfilling: The trenches shall not be backfilled until all required pressure tests are performed and 

until the utilities as installed conform to the requirements specified.  The trenches shall be carefully 

backfilled with materials approved for backfilling; free from large clods of earth or stones.  The 

entire depth of trench shall be backfilled in layers, and each layer shall be spread evenly, wetted to 

optimum moisture and thoroughly mixed to uniform consistency and compacted to the required 

maximum density obtainable as the same soil, as determined by ASTM D698.  

G. All imported fill required under this section will be furnished by the Contractor.  Imported fill will 

be base course material approved for use by the State Highway Department. 

H. Fill material shall be free from trash, lumber or any type of debris which may be detrimental to 

producing the required density in the fill. 

I. The earth beneath all sidewalks and concrete slabs shall be backfilled and compacted to at least 8" 

below any gravel or sub-base material before the placement of gravel or other base material and shall 

be coordinated with requirements contained within Division 33. 

J. All piping not encased in concrete shall be bedded in sand or fine gravel, without rocks or other 

foreign material.  Bedding material shall be placed around the pipe in accordance with 

manufacturer’s recommendations.  The bedding material shall be distributed around pipe to assure 

full consolidation. 

K. In grass and planted areas, the Contractor shall backfill his excavation to approximately 8" below 

finished grade.  Contractor shall coordinate backfill requirements contained in Division 33. 
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L. The Contractor shall protect from damage all existing underground utilities and utility tunnels 

indicated on the Contract Drawings or field located by underground utility locator service by the 

Owner prior to excavation operations.  Any damage to such existing utilities or utility tunnels shall 

be repaired by the Contractor without additional costs to the Owner. 

M. Provide density test for trench, backfill in accordance with Division 33 requirements. 

END OF SECTION 220503 
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SECTION 220504 - PIPE AND PIPE FITTINGS FOR PLUMBING 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and General Requirements.  

B. Lead Ban:  All systems and system components, pipe, fittings, and fixtures delivering water for 

human consumption shall be lead free. 

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372 

test standards via third-party testing and certification.   

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of 

pipe, fittings, and fixtures in systems delivering water for human consumption, and solder and 

flux which does not contain more than 0.2% lead. 

1.2 RELATED SECTIONS 

A. Section 22 0500, Common Work Requirements for Plumbing. 

1.3 SUBMITTAL DATA 

A. Contractor shall furnish complete submittal data for all piping materials, including manufacturer's 

specifications, certifications, class, type and schedule.  Submittal data shall additionally be furnished 

for pipe hangers and supports, pipe sleeves including sealing and fire safing materials and 

installation. 

PART 2 - PRODUCTS 

See Division 23, Section 23 0504 – Pipe and Pipe Fittings, for applicable requirements. 

PART 3 - EXECUTION 

See Division 23, Section 23 0504 – Pipe and Pipe Fittings, for applicable requirements. 

END OF SECTION 220504 
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SECTION 220505 - PIPING SPECIALTIES FOR PLUMBING 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Contractor shall furnish and install all piping specialties necessary for satisfactory operation of the 

systems.  Conform with applicable provisions of the General Conditions, Supplemental General 

Conditions and General Requirements.  

 

B. Lead Ban:  All systems and system components, pipe, fittings, and fixtures delivering water for 

human consumption shall be lead free. 

 

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372 

test standards via third-party testing and certification.   

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of 

pipe, fittings, and fixtures in systems delivering water for human consumption, and solder and 

flux which does not contain more than 0.2% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing. 

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

C. Section 22 0523, Valves for Plumbing. 

 

D. Section 22 0700, Plumbing Insulation. 

 

E. Section 22 0549, Plumbing and Electrical Installation Coordination. 

 

 

1.3 SUBMITTAL DATA 

 

A. The Contractor shall furnish complete submittal data for all piping specialties including 

manufacturer's specifications, performance characteristics, ratings, installation instructions, 

certifications and approvals of listing agencies, wiring diagrams, and selection analysis. 

 

 

PART 2 - PRODUCTS 

 

 See Division 23, Section 23 0505, Piping Specialties. 
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PART 3 - EXECUTION 

 

See Division 23, Section 23 0505, Piping Specialties. 
 

 

END OF SECTION 220505 
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SECTION 220523 - VALVES FOR PLUMBING 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. All Valves shall conform with current applicable provisions of the General Conditions, 

Supplemental General Conditions, and General Requirements. 

 

B. All Valves shall meet the current MSS Specifications covering Bronze & Iron Valves.  MSS-

SP-80, MSS-SP-70, MSS-SP71, MSS-SP-85 where applicable. 

 

C. Lead Ban:  All systems and system components, pipe, fittings, and fixtures delivering water for 

human consumption shall be lead free. 

 

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 

372 test standards via third-party testing and certification.   

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of 

pipe, fittings, and fixtures in systems delivering water for human consumption, and 

solder and flux which does not contain more than 0.2% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing. 

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

C. Division 21 for Fire Suppression System.  

 

D. Division 22 for Plumbing. 

 

 

1.3 SCOPE 

 

A. Contractor shall furnish and install all valves and accessories necessary for satisfactory 

operation of the systems. 

 

 

1.4 VALVE REQUIREMENTS 

 

A. All Gate, Globe, Check, Ball valves shall be manufactured by Milwaukee, Nibco, Apollo, 

Stockham, Powell, Crane, Grinnell, or equivalent. 

 

B. All lubricated plug valves shall be as manufactured by Rockwell, Walworth, Homestead, or 

equivalent. 
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C. Ball valves shall be utilized in lieu of gate valves and globe valves for all plumbing systems for 

sizes 2" and smaller. 

 

D. All valves furnish under Division 22 and 23 of the same type shall be products of a single 

manufacturer unless otherwise approved by Owner's Representative. 

 

E. Provide gate and globe valves with packing that can be replaced with the valve under full 

working pressure. 

 

 

PART 2 - PRODUCTS  

 

See Division 23, Section 23 0523 - Valves, for applicable requirements. 

 

 

PART 3 - EXECUTION  

 

See Division 23, Section 23 0523 - Valves, for applicable requirements. 

 

 

END OF SECTION 220523 
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SECTION 220549 - PLUMBING AND ELECTRICAL INSTALLATION COORDINATION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and General Requirements. 

 

 

1.2 RELATED DIVISIONS AND SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing.  
 

B. Section 23 0900, Facility Management System. 

 

C. Division 26 for Electrical. 
 

D. Division 28 for Electronic Safety and Security. 

 

 

1.3 SCOPE 

 

A. It is the intention of this section to summarize the coordination of effort defined in the related 

sections and divisions of this specification.  

 

B. If there is a conflict between this Section and other Sections and Divisions of this specification, this 

Section shall be the governing and decisive Section. 
 

C. Make all connections to motors and controls for equipment supplied and/or installed under Division 

22 according to Table 1 on the following page. 
 

 

PART 2 - PRODUCTS 

 

Not Applicable. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. No work shall be performed until the reviewed and marked submittal data have been reissued to the 

Contractor, unless written permission is obtained from the Architect. 
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TABLE 1 

 
 

 

Item or System 

 
 

Note 

 
Supplied 

By (3) 

 
Installed 

By (3) 

 
Powered 

 By  

 
Control 

Field Wiring 

By 
 
Equipment Motors 

 
 

 
Div. 22 

 
Div. 22 

 
Div. 26 

 
N/A 

 
Motor Control Center Including Starters, Pilot 

Lights, Heater, Switches, Auxiliary Contacts, and 

Internal Control Wiring 

 
 

 
Div. 26 

 
Div. 26 

 
Div. 26 

 
Div.23 

 
Stand Alone Motor Starters (outside motor 

control centers) 

 
(1) 

 
Div. 26 

 
Div. 26 

 
Div. 26 

 
Div. 23 

 
Variable Frequency Drives (VFD’s) 

 
 

 
Div.  22 

 
Div. 22 

 
Div. 26 

 
Div. 23 

 
Fused and Non-Fused Disconnects 

 
(1) 

 
Div.  26 

 
Div. 26 

 
Div. 26 

 
N/A 

 
Control Relays & Control Transformers 

 
(1) 

 
Div.  22 

 
Div. 22 

 
Div. 26 

 
Div. 23 

 
Boilers & Domestic Water Heaters 

 
 

 
Div. 22 

 
Div. 22 

 
Div. 26 

 
Div. 23 

 
Pressure Booster Pump Systems 

 
 

 
Div. 22 

 
Div. 22 

 
Div. 26 

 
Div. 23 

 
Water Softeners & Other Process Water 

Equipment 

 
 

 
Div. 22 

 
Div. 22 

 
Div. 26 

 
N/A 

 
Facility Management System (FMS) for 

Automatic Control and/or Monitoring of 

Plumbing System & Equipment 

 
(2) 

 
Div. 23 

 
Div. 23 

 
Div. 26 

 
Div. 23 

 
Medical Gas System - Alarm Panels, Sensors, 

Pressure Switches 

 
(3) 

 
Div. 22 

 
Div. 22 

 
Div. 26 

 
Div. 22 

 

TABLE NOTES: 

1. Unless specified to be supplied with the equipment 

2. Division 26 shall coordinate with Division 23, FMS Contractor as required to provide 120 VAC 

power to each mechanical space and the central plant as necessary for the FMS and as shown on the 

drawings.  Any additional power, transformers, and distribution shall be provided by the Section or 

Division indicated. 

3. Division 22 indicates the plumbing contractor or their designated representative including equipment 

suppliers, sub-contractors, etc. 

 

 

END OF SECTION 220549 
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SECTION 220700 - PLUMBING INSULATION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General 

Conditions and General Requirements.  

 

B. The Midwest Insulation Contractors Association and Industrial Insulation Standards, Latest 

Edition, shall be utilized as a standard for the work provided under this specification. 
 

C. Materials shall conform to applicable ASTM standards. 
 

 

1.2 RELATED SECTIONS 
 

A. Section 22 0500, Common Work Requirements for Plumbing.  

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 
 

 

1.3 SCOPE 
 

A. All condensate pipe and fittings, domestic hot water pipe including circulating hot water, 

interior roof drains including roof drain bowls, interior overflow roof drains including overflow 

roof drain bowls, domestic cold water including non-potable water piping, water piping located 

outdoors exposed to ambient freezing conditions. 
 

B. Equipment covering, including domestic water heater stacks and breeching. 
 

C. Plastic Piping Systems. 
 

 

1.4 FITTINGS 
 

A. All fittings except as otherwise specified, shall be insulated with the same material and 

thickness as specified for the pipe. 
 

B. Unions, flanges and valves on hot water, will not require insulation.  
 

 

1.5 TESTING 
 

A. All piping shall be tested in accordance with the applicable Specification Sections, before any 

insulation is applied.  
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PART 2 - PRODUCTS 
 

 

2.1 INSULATION 
 

A. Insulation shall be as manufactured by Owens-Corning Fiberglas, Knauf, CertainTeed, Johns 

Manville, or Armstrong, or equivalent, and shall be equal to that specified below.  Insulation 

and all materials on the interior and exterior surfaces of ducts, pipes, and equipment shall have a 

composite fire and smoke hazard rating not exceeding:  Flame spread - 25; fuel contribution - 

50; smoke developed - 50, as determined in accordance with ASTM Standard E-84.  All 

insulation materials used for valves and fittings shall have the same ratings as the pipe 

insulation.  Information must be submitted by means of manufacturer's literature showing that 

the proposed materials conform to above specification without exception. 
 

B. Fiberglass pipe insulation shall be rigid molded and non-combustible with 'K' factor of 0.23 at 

75oF.  Jacket shall be all service (ASJ) vapor barrier jacket with white kraft paper reinforced 

with glass fiber yarn and bonded to aluminum foil, secured with self sealing longitudinal laps 

and butt strips.  Johns Manville 'Micro-Lok' or equivalent. 
 

C. Hydros Calcium Silicate insulation shall be rigid molded, non-combustible per ASTME 136, 

conforming to ASTM 533, asbestos-free with 'K' factor of 0.40 at 300oF., maximum service 

temperature 1200oF., compression strength (block) minimum of 200 PSI to produce 5% 

compression at 1-1/2" thickness.  Johns Manville 'Thermo-12 Gold' or equivalent. 
 

D. Fiberglass rigid board insulation for equipment shall conform to ASTM C612 with 'K' factor of 

0.23 at 75oF, R=8.0 minimum, 3.0 pound per cubic foot density.  Provide vapor barrier jacket 

(FSK) with aluminum foil reinforced with fiberglass yarn and laminated to fire-resistant kraft, 

secured with UL listed pressure sensitive tape and outward clinched expanded staples and vapor 

barrier mastic.  Johns Manville 'Spin-Glas' or equivalent. 
 

E. Elastomeric foam insulation for piping and equipment shall be flexible, cellular, molded or 

sheet, conforming to ASTM C534, with 'K' factor of 0.28 at 75oF., maximum service 

temperature of 220oF., maximum flame spread rating of 25 and maximum smoke development 

rating of 50 (3/4" thickness and less).  Connections shall be made using manufacturer's 

approved waterproof vapor barrier retarder adhesive.  Provide outdoor U.V. protective coating 

on all insulation exposed to ambient conditions. 
 

 

2.2 FITTINGS 
 

A. Valves and fittings, where required to be insulated, shall be covered with the same insulation 

material and thickness as specified for the pipe insulation and finished with PVC covers. 
 

B. Valves and fittings with systems specified to be covered with metal or canvas, or polyvinyl 

chloride (PVC) jacket shall be covered with material to match piping system jacketing. 
 

C. Polyvinyl chloride (PVC) preformed fitting covers with fiberglass inserts shall be used on 

valves and fittings, except where metal or canvas jacket is required for piping system.  PVC 

fitting covers shall be Zeston 2000 or equivalent, gloss white and shall have a composite fire 

and smoke hazard rating not exceeding; flame spread - 25; smoke development - 50.  
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Connections shall be made using tacks and pressure sensitive color matching vinyl tape.  Seams 

shall be on the bottom side of pipe and fittings. 
 

 

2.3 METAL JACKETING 
 

A. Metal jacket shall be 0.010-inch smooth Type 304 stainless steel, smooth.  Provide moisture 

barrier lining for service temperatures 60oF and less, except where applied over insulation with 

All Service (ASJ) vapor barrier jacket.  Stainless steel jacket shall be installed where specified 

herein or otherwise indicated on the drawings. 
 

B. Metal jacket shall be 0.016-inch smooth aluminum.  Provide moisture barrier lining for service 

temperatures 60oF and less except where applied over insulation with All Service Jacket (ASJ) 

vapor barrier jacket.  Aluminum jacketing shall be installed where specified herein or otherwise 

indicated on the drawings. 
 

2.4 PVC JACKETING 
 

A. PVC jacketing shall be Zeston 2000 or equivalent, gloss white, 0.020 inch thickness, minimum, 

and shall have a composite fire and smoke hazard rating not exceeding; flame spread -25; 

smoke development -50.  Connection shall be made using tacks and pressure sensitive color 

matching vinyl tape.  Seams shall be on the bottom side of pipe and fittings. 
 

 

2.5 PIPE HANGERS AND SUPPORTS 
 

A. See Specification Section 22 0504 for requirements associated with hangers and supports for 

piping systems. 
 

B. All insulated piping systems shall be provided with individual hangers sized to encircle the 

insulation.  Hangers for domestic cold water and roof drains may be installed under the 

insulation, provided that the vapor barrier system for cold piping and the hanger rods are 

protected from the formation of condensation by application of a heavy coating of vapor barrier 

mastic material. 
 

C. Insulated piping supported by means of trapeze hangers or roller type hangers shall not rest 

directly on the hanger or support. 
 

D. The insulation at hangers, trapezes and supports shall be protected by means of galvanized steel 

insulation half diameter support shields.  Provide insulation insert between support shield and 

piping for piping size 1-1/2" and larger.  Insulation inserts shall be heavy density calcium 

silicate molded insulation.  Insulation inserts shall be the following minimum lengths.  Factory 

fabricated thermal pipe shield as manufactured by Pipe Shields, Inc., and specified in Section 22 

0504, may be used at Contractor's option. 
 

Pipe Size, In.    Insert Length 
 

1-1/2" to 2-1/2"    10" Long 

3" to 6"     12" Long 

8" to 10"    16" Long 

12" and larger    22" Long 
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2.6 PIPE SLEEVES 
 

A. See Specification Section 22 0504 for requirements associated with pipe sleeves for piping 

penetrations for building walls and frames. 
 

B. Pipe sleeves shall be provided at penetrations through concrete and masonry construction and at 

fire rated and smoke rated walls and penetrations when required to comply with UL approved 

penetration assembly.  Insulated piping passing through fire walls and smoke walls shall be 

provided with UL approved fire safing insulation to match the required insulation thickness and 

the space between the piping penetration and the adjacent wall construction shall be sealed air 

tight with UL approved fireproof caulking material.  Pipe penetration arrangement and 

installation requirements shall match the applicable UL approved penetration assembly details. 
 

 

PART 3 - EXECUTION 
 

 

3.1 DOMESTIC HOT WATER PIPING 
 

A. Domestic hot water piping with operating temperatures of 140oF and less, including 

recirculating hot water piping shall be insulated with 1-inch thick fiberglass preformed pipe 

insulation with All Service Jacket (ASJ).  Fittings shall be finished with PVC fitting covers. 
 

B. Insulation thickness for domestic and service water systems operating in excess of 140oF, shall 

be 1-inch thick fiberglass preformed pipe insulation with All Service Jacket (ASJ) for piping 

3/4" through 3" size and 1-1/2" thick for piping 4" and larger.  Fittings shall be finished with 

PVC fitting covers. 

 

C. All voids formed by support saddles or other mounting or support hardware shall be filled with 

insulation. 
 

 

3.2 DOMESTIC COLD WATER AND ROOF DRAINS 
 

A. Domestic cold water piping including non-potable water piping shall be insulated with 1-inch 

thick fiberglass preformed pipe insulation with All Services Jacket (ASJ).  Fittings shall be 

finished with PVC fitting covers.   
 

B. Roof drain bowls and horizontal roof drain piping shall be insulated with 1-inch thick fiberglass 

insulation as specified for domestic cold water piping. 
 

C. Overflow roof drain bowls and horizontal overflow roof drain piping shall be insulated with 1-

inch thick fiberglass insulation as specified for domestic cold water piping. 

 

D. All voids formed by support saddles or other mounting or support hardware shall be filled with 

insulation. 
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3.3 HANDICAP LAVATORY AND SINKS 
 

A. Domestic hot and cold water piping and P-traps exposed below handicapped lavatories and 

sinks shall be insulated with HANDI LAV-GUARD insulation kits which satisfy ANSI A117.1 

requirements.  Insulation shall have a flexible vinyl finish which protects against burning and 

cushions impact. 

 

B. Countertop sinks indicated within the Architectural drawings to be handicap-compliant shall 

have an off-centered drain opening and a maximum sink depth of 7-inches. 
 

 

3.4 PLASTIC PIPING SYSTEMS 
 

A. Plastic piping systems, including but not limited to polypropylene/CPVC, RO/DI piping, acid 

waste, vent piping and PVC piping, installed within building return air plenums shall be 

insulated with 1/2" thick fiberglass preformed pipe insulation with All Service Jacket (ASJ).  

Fittings shall be insulated with preformed insulation fittings or, where preformed fittings are 

unavailable, neatly insulated with fiberglass duct wrap with white vinyl jacket. 

 

B. All voids formed by support saddles or other mounting or support hardware shall be filled with 

insulation. 
 

 

3.5 METAL JACKETING 
 

A. Metal jacketing shall be installed on all field insulated plumbing equipment and on plumbing 

piping systems [exposed within the mechanical equipment spaces, that are installed exposed 

below 8 feet above the floor, where exposed to physical damage, on outdoor insulated piping, 

inside accessible tunnels, and where noted on the drawings. 
 

B. The jacketing shall be applied with joints overlapped 2" and located to shed water.  Joints and 

seams shall be caulked with an approved weatherproof caulking when located outdoors.  The 

insulation shall be banded 12" on centers or screwed in place 3" on centers. 
 

C. Fittings and valves shall have insulation covered with metal jacket, as specified herein.  Fittings 

and valves on exterior piping and ductwork shall be covered with metal jacketing to match pipe 

and duct covers.  PVC fitting covers, painted to match adjacent metal jacket, may be used on 

interior pipes and ducts. 
 

 

3.6 PVC JACKETING 
 

A. PVC jacketing shall be installed on all field insulated plumbing equipment and on all piping 

systems exposed within the mechanical equipment spaces, that are installed below 8 feet above 

the floor, where exposed to physical damage, inside accessible tunnels, and where noted on the 

drawings and specifications, except where metal or canvas jacketing is required. 
 

B. Jacketing shall be secured in place in an approved manner by means of tacks and pressure 

sensitive tape. 
 

C. Fittings and valves shall have insulation covered with PVC pre-molded PVC fittings to match 

jacketing, as specified below. 
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D. PVC jacketing shall not be permitted for use on exterior piping systems. 

 

 

3.7 TERMINATION OF INSULATION 
 

A. The termination of all insulation on pipes, at uninsulated valve connections, or unions, flexible 

connections, etc., shall be beveled and finished.  
 

 

3.8 FACTORY INSULATED EQUIPMENT 
 

A. Domestic water heaters and other equipment as specified in the equipment schedules on the 

drawings shall be factory insulated.  
 

 

3.9 VICTAULIC COUPLINGS 
 

A. Where Victaulic type couplings or similar piping systems are used, all couplings shall be 

insulated with insulation materials and thickness equal to the piping system.  Insulation of 

couplings shall be as specified herein for fittings.  
 

 

END OF SECTION 220700 
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SECTION 221100 - DOMESTIC WATER PIPING 

 

 

PART 1 - GENERAL 
 

 

1.1 REQUIREMENTS 
 

A. Conform with the applicable provisions of the General Conditions, Supplemental General 

Conditions, and the General Requirements.  
 

B. Lead Ban:  All systems and system components, pipe, fittings, and fixtures delivering water for 

human consumption shall be lead free. 

 

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 

372 test standards via third-party testing and certification.   

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of 

pipe, fittings, and fixtures in systems delivering water for human consumption, and solder 

and flux which does not contain more than 0.2% lead.  Solder shall be 95/5 tin antimony, 

alloy Sb5, conforming to FS QQ-S-571 and NSF 61. 
 

 

1.2 RELATED SECTIONS  

 

A. Section 22 0500, Common Work Requirements for Plumbing 

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

C. Section 22 0505, Piping Specialties for Plumbing. 

 

D. Section 22 0523, Valves for Plumbing. 

 

E. Section 22 0700, Plumbing Insulation. 

 

F. Section 22 6801, Onsite Utilities, Plumbing. 

 

G. Section 23 0900, Facility Management System. 

 

H. Section 22 6801 for Outside Utilities. 
 

 

1.3 SCOPE 
 

A. A complete domestic cold water, hot water, recirculating hot water, non-potable water and 

make-up water system including water heaters, pumps, thermal expansion tanks, water 

softeners, meters, backflow protection, shock absorbers, and associated miscellaneous 

accessories.  This section shall include all work within the building to a point approximately 5'-

0" outside the building, or as otherwise indicated.  
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PART 2 - PRODUCTS 
 

 

2.1 PIPING 
 

A. Domestic water piping including non-potable water piping, below grade or slab-on-grade shall 

be Type L soft copper, ASTM B88.  Copper piping 2" and smaller shall be soft tubing and 2-

1/2" thru 4" shall be either soft tubing or hard pipe.  Domestic water piping 6" and larger below 

grade within the building and to a point approximately 5'-0" from the building shall be ductile 

iron pressure pipe, minimum 150 PSIG working pressure with mechanical joints.  Wrap all 

underground copper pipe and fittings with minimum 20 mil polyethylene with minimum 50% 

overlay, provide for taping. 
 

B. Domestic water piping including non-potable water piping above grade within the building 4" 

and smaller shall be Type L hard drawn copper, ASTM B88.  Domestic water piping including 

non-potable water piping larger than 4" shall be [either] copper as specified herein or galvanized 

steel, ASTM A53 or A120, standard weight, Schedule 40 or flanged ductile iron pipe. 
 

C. Proper insulating fittings, as specified in Section 22 0504, shall be installed to prevent 

electrolytic action between steel and copper piping connections. 

 

2.2 FITTINGS 
 

A. Fittings for copper piping shall be wrought copper or cast brass conforming to ANSI B16.22 

and B16.23, with 95-5 solder joints, as specified in Section 22 0504. 
 

B. Mechanically formed tee connections and couplings for copper piping system as specified in 

Section 22 0504, may be utilized where approved. 
 

C. Fittings for galvanized steel pipe shall be screwed Class 150, standard galvanized malleable iron 

conforming to ANSI B16.3 or Victaulic or equivalent mechanical pipe couplings as specified in 

Section 22 0505 and furnished with hot dipped galvanized coating for use with grooved piping 

system and approved for potable water systems. 
 

D. Fittings for ductile iron pipe shall be flanged or mechanical joint conforming to ANSI/AWWA 

C110 and C111, Class 250 minimum, cement lined, with bituminous coating. 
 

 

2.3 JOINTS 
 

A. Joints in copper piping system shall be made using approved "lead-free" solder and flux as 

described herein and approved by all applicable codes and regulations.  Surfaces to be soldered 

shall be cleaned bright by manual or mechanical means. 
 

B. All joints shall be properly fluxed with a non-corrosive "lead-free" type flux manufactured to 

approved standards, Federal Specification QQ-S-517.  Joints for copper piping systems for cold 

water 3" and smaller and hot water 2" and smaller shall be made using composition 95-5 tin-

antimony solder.  Composition 15% silver solder shall be used for all other piping sizes and for 

all underground joints. 
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2.4 SHOCK ABSORBERS 
 

A. Furnish and install factory sealed shock absorbers conforming to Federal Specification WW-P-

541 at locations shown on the drawings and/or as outlined by Plumbing Drainage Institute 

Standard WH-201.  Josam, Precision, Jay R. Smith, Wade, Watts, Zurn or equivalent. 
 

 

2.5 DOMESTIC HOT WATER GENERATING EQUIPMENT 
 

A. Water heaters and associated auxiliary equipment shall be as specified on the equipment 

schedule on the drawings.  Natural gas fired or electric domestic water heaters shall be as 

manufactured by Bock, Bradford-White, Lochinvar, P.V.I., Ruud, Rheem, A.O. Smith, State, or 

equivalent. 
 

B. Electric instantaneous water heaters shall be by Chronomite, Eemax, Hubbell, Keltech, Rheem, 

Stiebel Eltron, State, or equivalent. 

 

C. Furnish and install approved expansion tank on cold water make-up supply to hot water 

generating equipment as recommended by manufacturer or as shown on the drawings and 

specified in the plumbing equipment and fixture schedule on the drawings, Amtrol, Wilkins, or 

approved equal. 
 

D. The Contractor shall provide the services of a qualified factory-trained representative to 

supervise hot water generation system start-up and instruct the Owner’s operating personnel for 

a minimum of eight (8) hours.  A full one (1) year service warranty, including all parts and 

labor, shall be provided by the Contractor. 
 

E. Natural gas fired domestic hot water boilers and water heater combustion flues, stack, 

breeching, and combustion air louvers, ducts, etc., shall be provided under Division 23. 
 

 

2.6 VALVES 
 

A. Valves other than automatic control valves are specified in Section 22 0523, Valves. 
 

B. Automatic control valves shall be as specified in Section 23 0900, Facility Management 

System, except for automatic control valves furnished as a part of equipment packages, 

including hot water generating equipment, as specified on the equipment schedule. 
 

 

2.7 PUMPS 
 

A. Pumps shall be of the type and capacity listed in the equipment schedule.  Pumps shall be 

selected so that the motors will not overload under any operating condition.  Furnish one spare 

mechanical seal of each size required in conjunction with the pumps furnished under this 

Contract.  All base mounted pumps shall have drain pans with tapped pipe connections and 3/4" 

drain line extended to floor drain.  Pumps shall be installed so that they may be removed 

without the removal of the associated piping.  All pumps for potable water applications shall 

have bronze or stainless steel body and trim. 
 

B. Domestic water inline re-circulating pumps shall be as specified on the drawings and as 

manufactured by Armstrong, Bell & Gossett, Taco, Thrush, or equivalent. 
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2.8 WATER METER 
 

A. All costs, fees, and permits required for the installation of the water meter shall be secured and 

paid for by the Contractor unless otherwise indicated. 
 

B. Water meters shall be installed by the Contractor in accordance with the information shown on 

the drawings and in the Plumbing Fixture Schedule on the drawings. 
 

C. See Section 23 0900, Facility Management System, for plumbing, meters and instrumentation. 
 

 

2.9 BACKFLOW PROTECTION 
 

A. All cross-contamination control shall be provided to ensure that no installation of the potable 

water supply piping system shall be made in a manner that will allow used, unclean, polluted, or 

contaminated water or substances to enter the domestic potable water system. 
 

B. All backflow devices and assemblies shall be approved by the applicable Administration 

Authorities and shall be installed according to all applicable codes, regulations, and 

manufacturer's instructions.  Installation shall allow for required access and clearance for 

required testing, maintenance, and repair. 
 

C. Reduced pressure backflow preventer assembly shall be furnished and installed by the 

Contractor.  Backflow preventer size and arrangement shall be as indicated on the drawings, and 

shall be as manufactured by Febco, Hersey, Beeco, Watts, Wilkins, or equivalent.  All costs, 

fees, and permits required shall be secured and paid for by the Contractor, unless otherwise 

indicated. 
 

D. See Section 22 6801 for backflow protection. 
 

 

PART 3 - EXECUTION 
 

 

3.1 INSTALLATION 
 

A. Piping installation shall conform to the requirements of Section 22 0500, Common Work 

Requirements for Plumbing and Section 22 0504, Pipe and Pipe Fittings for Plumbing.  

Installation of specialties shall conform to the requirements of Section 22 0505, Piping 

Specialties for plumbing. 
 

B. Insulating Fittings:  Insulating unions shall be furnished and installed at all connections between 

dissimilar metals.  
 

C. Valves:  Each water service main, branch main and branch to a group of two or more fixtures 

shall be valved.  Stop valves shall be as specified under fixtures.  
 

D. Flexible Connections:  If the Contractor uses a pipe material other than copper to connect to the 

City water main, provide mechanical joints at the connection point and also either a swing joint 

or expansion joint at a point 5 ft. outside the building to prevent failure of piping caused by 

differential settling of building and piping systems.  The expansion joint material shall be 

suitable for domestic water usage and compatible with the sterilization chemicals. 
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3.2 STERILIZATION 
 

A. All new water piping shall be charged with a chlorine solution containing not less than 50 PPM 

available chlorine.  The solution shall remain in the piping for a period of 24 hours, during 

which time valves shall be opened and closed to permit a small flow of the solution.  At the end 

of 24 hours, the solution shall be tested and must contain a residual of at least 5-10 PPM 

chlorine.  The system shall then be drained and flushed to provide satisfactory potable water 

before final connection is made to the existing distribution system. 
 

B. The Contractor shall submit a sample of the water, after sterilization and flushing for testing by 

an approved laboratory.  A copy of the acceptable test report shall be submitted to the Architect 

prior to substantial completion. 
 

 

3.3 BACKFLOW PROTECTION 
 

A. Protection:  All plumbing fixtures, faucets with hose connections, and all other equipment 

having plumbing connections shall have their water supplies protected against back-siphonage. 
 

B. Testing:  Arrange for testing backflow devices as required by the local health authorities. 
 

 

3.4 TESTS 
 

A. All water piping, hot and cold, shall be made tight under a hydrostatic test pressure of 150 lbs. 

per square inch and maintained without pressure loss for a minimum of four (4) hours.  No 

caulking of joints will be permitted.  Any joint found to leak under this test shall be broken, 

remade and a new test applied.  
 

 

END OF SECTION 221100 
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SECTION 221123 - FACILITY NATURAL GAS SYSTEM 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions and Supplemental General 

Conditions. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing. 

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

C. Section 22 0505, Piping Specialties for Plumbing. 

 

D. Section 22 0523, Valves for Plumbing. 

 

E. Section 23 0900, Facility Management System. 

 

F. Division 22 for onsite utilities. 

 

 

1.3 SCOPE 

 

A. Complete building natural gas piping system including meters, regulators, and miscellaneous 

accessories.  This section shall include all work within the building and to a point 

approximately 5'-0" outside the building, or as otherwise indicated. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 PIPING 

 

A. Above ground pipe used for the installation, extension, alteration, and/or repair of any gas 

piping system shall be black steel pipe ASTM A53 Grade A or B, ERW or BW, standard wall, 

Schedule 40. 

 

 

2.2 FITTINGS 

 

A. Fittings for steel piping 2" and smaller shall be either screwed or welded.  Screwed fittings 

shall be Class 150 standard black malleable iron conforming to ANSI B16.3.  Weld fittings 
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shall be either standard weight steel butt-weld fittings conforming to ANSI B16.9, or forged 

steel socket-weld fittings, 2000 pound Schedule 40 conforming to ANSI B16.11. 

 

B. Fittings for steel piping 2-1/2" and larger shall be standard weight steel butt-weld fittings 

conforming to ANSI B16.9. 

 

 

2.3 VALVES 

 

A. Valves shall be as specified in Section 22 0523, Valves for Plumbing. 

 

B. Valves used in conjunction with gas piping shall be approved for the required service. 

 

 

2.4 GAS METERS 

 

A. Natural gas meters shall be furnished and installed by the natural gas utility company, unless 

otherwise indicated on the drawings.  All required permits and fees shall be secured and paid 

for by the Contractor in accordance with Section 22 0500.  Gas meter shall be the type and 

capacity required for the application and shall be located as indicated on the drawings and in 

accordance with utility company requirements and applicable codes and ordinances. 

 

B. See Division 22, Section 22 6801, for natural gas meters. 

 

C. Natural gas meters shall be furnished and installed by the Contractor in accordance with the 

information shown on the drawings and in the plumbing equipment and fixture schedule on the 

drawings. 

 

D. See Section 23 0900, Facility Management System, for meters and instrumentation. 

 

E. All natural gas meters shall be preceded by a main gas supply shut-off valve serviceable and 

accessible outside the building. 

 

 

2.5 NATURAL GAS REGULATOR 

 

A. Natural gas regulator shall be furnished and installed with the gas meter by the utility company, 

set for the required gas leaving pressure shown on the drawings. 

 

B. Natural gas appliance and equipment regulators for all gas fired equipment furnished and 

installed under Division 23 and for natural gas fired equipment furnished by the Owner and/or 

under other sections of this specification shall be furnished by the equipment manufacturer or 

supplier and sized for the system inlet pressure and the required appliance operating pressure. 

 

C. See Division 22, Section 22 6801, for natural gas meter and regulator. 

 

D. Natural gas regulators, as specified and shown on the drawings, shall be furnished and installed 

by the Contractor. 
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2.6 PIPING SUPPORTS 

 

A. Natural gas piping installed on the building roof shall be supported by means of piping 

supports, especially designed to absorb thermal expansion and contraction of piping installed 

on built up and single ply membrane roofs.  Wood blocks are not acceptable.  Four inch and 

smaller gas piping shall be mounted on Erico Pyramid pipe supports or equivalent, pipe 

supports with a total weight not to exceed 100 pounds per pipe stand.  Larger piping, and all 

piping requiring roller bearing action for pipe expansion, shall be mounted on Erico Pyramid 

RPS-H or equivalent, with a total weight not to exceed 1500 pounds per pipe collar support.  

Pipe support spacing shall be as recommended by manufacturer and as required by Code. 

 

B. Piping hangers and supports shall be in accordance with Section 22 0504, Pipe and Pipe 

Fittings for Plumbing. 

 

 

2.7 PAINTING 

 

A. All new and existing natural gas piping installed outside the building exposed to the weather 

and/or exposed to view shall be field painted in accordance with the painting sections of this 

specification. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. Piping installation shall conform to the requirements of Section 22 0500, Common Work 

Requirements for Plumbing, and Section 22 0504, Pipe and Pipe Fittings for Plumbing.  

Installation of specialties shall conform to the requirements of Section 22 0505, Piping 

Specialties for Plumbing. 

 

B. Installation of piping and equipment shall be in accordance with applicable codes and 

regulations, including Uniform Plumbing Code and Uniform Mechanical Code, and NFPA No. 

54, National Fuel Gas code. 

 

C. No gas piping shall be installed in or on the ground under any building or structure, and all 

exposed gas piping shall be at least 6-inches above grade.  Ferrous gas piping installed 

underground in exterior locations shall be protected for corrosion as specified herein and in 

Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

D. Gas piping supplying the building or facility shall be provided with a shut-off valve located 

outside the building and readily accessible.  Where gas piping supplies multiple buildings or 

facilities, each building shall be provided with a shut-off valve as described herein. 
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3.2 EQUIPMENT AND APPLIANCE CONNECTIONS 

 

A. All gas fired equipment and appliances shall be connected to the gas piping system in an 

approved manner and shall be furnished with a shut-off valve installed ahead of the unit.  

Connections shall in no case be less than the unit inlet connection size and shall be rigidly 

connected, except as otherwise shown on the drawings and allowed by codes and regulations. 

 

 

3.3 DRIPS 

 

A. Accessible capped drip pockets shall be furnished at low points in piping system, connections 

to appliances and equipment, and other locations where condensation may tend to collect. 

 

 

3.4 VENTS 

 

A. All gas regulators and other required devices installed within the building shall be vented to the 

outside of the building in accordance with manufacturer's requirements, codes, and regulations. 

 

 

3.5 TESTS 

 

A. All gas piping shall be pressure tested using air, CO2, or nitrogen in accordance with the 

applicable codes and regulations, including Uniform Plumbing and Mechanical Code as 

adopted and interpreted by the City of Portales and State of New Mexico, and NFPA No. 54. 

 

 

END OF SECTION 221123 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions and Special Provisions. 

 

B. Furnish and install all concrete, grout, and other required materials to fill all blockouts and/or sleeves 

left open for this Contractor's convenience or for the installation of this work. 
 

 

1.2 RELATED SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing.  

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

C. Section 22 0700, Plumbing Insulation. 

 

D. Section 22 6801 for Onsite Utilities Plumbing. 

 

E. Section 23 0900, Facility Management System. 

 

 

1.3 SCOPE 

 

A. Complete soil, waste, and vent system, and associated miscellaneous accessories.  This section shall 

include all work within the building to a point approximately 5'-0" outside the building, or as 

otherwise indicated. 
 

B. Plumbing equipment drains. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 PIPE AND FITTINGS 

 

A. General:  Piping Materials listed below shall bear the label of the testing agency/standard 

specified. 

 

B. Soil, waste and vent pipe and fittings below slab: 

1. Hubless cast iron, coated on both sides, conforming to ASTM A 888 and CISPI 301. 

2. Service weight, hub-and-spigot cast iron, coated on both sides, conforming to ASTM A 

74. 
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3. Schedule 40, solid wall, polyvinyl chloride (PVC) with a cell class of 12454 or 12364 per 

ASTM D 1784, iron pipe size (IPS) conforming to ASTM 1785 and ASTM D 2665.  Cast 

iron pipe and fittings shall be used on all waste piping subject to waste water temperatures 

that exceed 120° F. 

 

C. Soil, waste and vent pipe and fittings above grade: 

1. Hubless cast iron, coated on both sides, conforming to ASTM A 888 and CISPI 301. 

2. Service weight, hub-and-spigot cast iron, coated on both sides, conforming to ASTM A 

74. 

3. Schedule 40, solid wall, polyvinyl chloride (PVC) with a cell class of 12454 or 12364 per 

ASTM D 1784, iron pipe size (IPS) conforming to ASTM 1785 and ASTM D 2665.  Cast 

iron pipe and fittings shall be used on all waste piping subject to waste water temperatures 

that exceed 120° F. 

2.2 JOINTS 

 

A. Hubless cast iron:  Heavy duty, shielded, minimum (4) band couplings consisting of elastomeric 

gasket conforming to ASTM C 564 and 0.008” thick type 304 stainless steel shield. 

 

B. Hub-and-spigot cast iron:  Double seal compression type rubber gaskets conforming to ASTM C 

564, with adhesive type lubricant, Tyler “LUBRI/FAST” or equivalent. 

 

C. PVC:  Two step primer/solvent cement procedure per ASTM D 2855.  Adhesive primer shall 

conform to ASTM F 656 and solvent cement shall conform to ASTM D 2564. 

 

2.3 PLUMBING EQUIPMENT DRAINS 

 

A. Equipment drain lines shall be either Schedule 40 galvanized steel pipe with galvanized malleable 

iron fittings or Type L copper tubing with wrought solder fittings.  Provide a dielectric union at all 

connections between ferrous to copper materials. 

 

 

2.4 DRAINS 

 

A. Floor drains, floor sinks, and interceptors shall be Josam, Rockford, Jay R. Smith, Wade, Watts, 

Zurn, Mifab, or equivalent, as specified on the drawings, and compatible with the required piping 

systems. 

 

B. Non water-based trap seal maintenance devices by Jay R. Smith Mfg. Co., Liquidbreaker – The 

Green Drain, SureSeal, and TrapGuard as specified on the drawings are approved. 

 

 

2.5 TRAPS AND TAILPIECES 

 

A. Unless otherwise specified, traps shall be copper-alloy adjustable tube type with slip joint inlet and 

swivel, not less than 20 gauge and without cleanout.  Inlets shall have rubber washer and copper 

alloy nuts for slip joints above the discharge level and swivel joints below the discharge level, metal 

to metal or metal to plastic type as required for the application.  Outlet shall be threaded or socket for 
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solder joint connection as required by the application.  Tailpiece shall be copper-alloy to match P-

trap.  Furnish cast brass wall escutcheon at waste penetration through walls.  P-traps, tailpieces, 

escutcheon, and all piping for above floor exposed installations, including installation within 

cabinets and casework shall be chrome plated.  Underground P-traps shall be coated cast iron or 

plastic as required by the application. 

 

B. Traps and associated trim shall be furnished by the plumbing fixture manufacturer as specified in 

Section 22 4000 and in the Fixture Schedule on the drawings, or shall be as manufactured by 

Dearborn, EBC, McGuire, T & S Brass, or equivalent. 
 

C. Traps for acid resistant piping systems shall be compatible material for required piping system. 

 

 

2.6 CLEANOUTS 

 

A. Cleanouts shall be as manufactured by Zurn, Jay R. Smith, Watts, Wade, or Josam, and shall be of 

the same size as the pipe, except that cleanout plugs larger than 4 inches will not be required.  

Cleanouts installed in connection with cast iron soil pipe shall consist of a long sweep, quarter-bend 

or one or two eighth bends extended to an easily accessible place, or as indicated on the drawings.  A 

standard cleanout fitting, Zurn No. ZN-1400-ZB, with polished bronze top shall be caulked into the 

hub of the fitting and finished flush with the floor.  Heavy duty cleanouts shall be Zurn Z-1474, with 

integral anchor flanges.  Where cleanouts in connection with threaded pipe are shown and are 

accessible, they shall be cast iron drainage T-pattern, 90 degree branch fittings with square head 

brass screw plugs of the same size as the pipe up to and including 4 inches.  Wall cleanouts in 

finished areas shall be Zurn No. Z-1460-8 with polished stainless steel or chrome plated metal cover.  

 

B. Cleanouts for acid resistant piping system shall be compatible material for the required piping 

system. 
 

C. Install cover flush with grade (outside) to avoid tripping hazard.  

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. Piping installation shall conform to the requirements of Section 22 0500, Common Work 

Requirements for plumbing, and Section 22 0504, Pipe and Pipe Fittings for Plumbing.  Installation 

of specialties shall conform to the requirements of Section 22 0505, Piping Specialties. 

 

B. All soil, waste, and vent piping shall be properly graded and installed in strict accordance with all 

applicable codes and requirements. 
 

C. Make all changes in direction of drainage piping by use of 45 degree wyes, long turn tee wyes, long 

sweep quarter bends, sixth, eighth or sixteenth bends.  Short turn sanitary tees permissible on 

horizontal to vertical where space conditions require. 
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3.2 FLASHINGS 

 

A. Flashing for piping through built-up roofing with lead flashing, weight of not less than four pounds 

per square foot, extending at least 12" in all directions under roofing and up pipe.  Cap flash pipe 

and turn down inside 1" approximately.  Run all pipes extending through roof prior to roof 

installation.  Flashing shall be two-piece type, base and cap flashing. 

 

B. Vinyl Flashing:  As an option to lead flashing in vents through roof, the Contractor may use vinyl 

flashing, 20 mil thickness, ASTM C689-62 tear strength, 0.14 #/Ft. equal to Pasco Manufacturing 

Co., or equivalent.  The flashing shall be installed in accordance with the manufacturer's 

recommendations. 
 

C. Flash piping through the membrane roofing systems with premolded pipe seal elastomeric flashing 

and sealants that are compatible with EPDM single ply membrane.  The flashing material and 

installation procedure shall be in accordance with the roofing manufacturer's recommendations. 
 

 

3.3 DRAINS 

 

A. All floor drains and floor sinks shall be installed with grates square with building lines and with the 

top of grates installed level with adjacent finished floor. 

 

B. The Contractor shall extend drain lines from all equipment requiring drainage, relief valves, and 

drain pans to the nearest floor drain or floor sink, and shall terminate indirectly with a minimum 

clearance of one (1) inch or as otherwise required by applicable codes and standards.  Relief valve 

drain lines shall be extended to the nearest floor drain and shall be equal in size to relief valve outlet 

port. 
 

 

3.4 PVC PIPING SYSTEMS 

 

A. Installation of PVC piping systems within the building shall be in accordance with all applicable 

plumbing and building codes and ordinances.  No exposed piping or fittings shall be installed within 

the building ceiling space and return air plenums unless the material complies with all code 

requirements, including required fire and smoke ratings, or is properly protected to meet the intent of 

the code.  Penetrations of fire rated barriers shall be provided with [acid resistant] cast iron as 

specified in this section, or as otherwise approved and accepted by the applicable code authority.  

Piping above grade shall be installed with uniform slope and shall be properly supported to avoid 

sagging or bending of horizontal or vertical lines due to insufficient support or thermal 

expansion/contraction.  All piping shall be supported and installed in strict accordance with 

manufacturer's recommendations. 

 

B. PVC pipe and fittings exposed within building return air plenums shall be covered with an approved 

insulation material, as specified in Section 22 0700. 

 

 

3.5 TESTS 

 

A. The sanitary soil waste and vent system and condensate drain system shall be tested by filling system 

with water.  System shall remain filled with no loss of water for a minimum of 2 hours.  The system 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

SANITARY WASTE AND VENT PIPING 221316 - 5 

water test shall be applied to the drainage and vent systems either in its entirety or in sections.  

Preliminary testing shall be accomplished as necessary prior to final test. 

 

B. If applied to the entire system, all openings in the piping shall be tightly closed, except the highest 

opening, and the system filled with water to point of overflow.  If the system is tested in sections, 

each opening shall be tightly plugged except the highest opening of the section under test, and each 

section shall be filled with water, but no section shall be tested with less than ten (10) feet of water.  

In testing successive sections, at least the upper ten (10) feet of the next preceding section shall be 

tested, so that no joint or pipe in the building (except the uppermost ten feet) of the system shall have 

been submitted to a test of less than a ten (10) foot head of water.  The system shall then be tight at 

all points.   

 

 

END OF SECTION 221316 
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SECTION 224000 - PLUMBING FIXTURES AND TRIM 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and the General Requirements. 

 

B. Lead Ban:  All systems and system components, pipe, fittings, and fixtures delivering water for 

human consumption shall be lead free. 

 

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372 

test standards via third-party testing and certification.   

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of 

pipe, fittings, and fixtures in systems delivering water for human consumption, and solder and 

flux which does not contain more than 0.2% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing. 

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing.  

 

C. Section 22 1100, Domestic Water Piping. 

 

D. Section 22 1316, Sanitary Waste and Vent Piping.  

 

 

PART 2 - PRODUCTS 

 

 

2.1 FIXTURES AND EQUIPMENT 

 

A. Vitreous china and enameled cast iron fixtures by American Standard, Kohler, Sloan, Zurn, 

Mansfield, Toto, or equivalent as listed and described in the plumbing fixture schedule on the 

drawings.  All vitreous china and enameled cast iron fixtures shall be white, unless otherwise 

indicated on the drawings.  The material used for plumbing fixtures shall be of non-absorptive, 

acid-resistant vitreous china, enameled cast iron or stainless steel, and free from all imperfections.  

Each water service main, branch main, riser and branch to a group of fixtures shall be valved or as 

otherwise shown on the drawings to provide more stringent requirements.  Stop valves shall be 

provided at each fixture.  One piece chrome plated escutcheons shall be installed on all water piping 

and trap connections at walls or base cabinets.  All exposed connecting piping and material shall be 

chrome plated.   

 

B. Handicap accessible lavatories and counter mounted sinks shall have exposed supply and waste 

services insulated with rigid, molded insulation kits as manufactured by T.C.I. "Skal-Gard", Brocar 
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"Trap Wrap", True-Bro "Handi Lav-Guard", McGuire "Prowrap", or equivalent.  Provide off-set tail 

piece fittings on all handicap accessible laboratories and sinks as required. 

 

C. Flush valves shall be low water consumption type as specified on drawings.  Valves shall be 

diaphragm or piston type, with metal oscillating non-hold open handle, screw driver back check 

angle stop assembly with cap, adjustable tailpiece, vacuum breaker flush connection, and spud 

couplings as required for wall and fixture rough-in.  Exposed flush valves shall be fully chrome 

plated, with chrome plated supply pipe cover.  Furnish special trim for concealed installation with 

push-button and/or electronic sensor operation as specified in the Plumbing Fixture Schedule on the 

drawings.  Electronic and battery operated flush valves shall be furnished with chrome plated metal 

cover.  Flush valves shall be American Standard, Delany, Delta, Sloan Regal, Sloan Royal, Zurn, 

Toto, or equivalent. 

 

D. Closet seats shall be furnished for water closets as specified on the Plumbing Fixture Schedule on 

the drawings.  Closet seats shall be white unless otherwise required to match water closet.  All closet 

seats shall be of smooth non-absorbent material and shall be properly sized for the water closet bowl 

type.  All closet seats for fixtures for public use shall be open-front type without cover.  Water closet 

seats provided for handicapped fixtures shall meet all handicapped requirements.  Hinges, posts, 

nuts, and pintles shall be of a 300 series stainless steel construction.  Water closet seats shall be 

furnished by the plumbing fixture manufacturer as specified on the Fixture Schedule on the 

drawings, or shall be as manufactured by Bemis, Beneke, Centoco, Church, Jones Stephens, 

Olsonite, Sperzel, or equivalent. 

 

E. Floor mounted mop sinks shall be as specified on the Plumbing Fixture Schedule on the drawings, 

molded stone or terrazzo, size and arrangement as shown on the drawings, as manufactured by 

Acorn, Centoco, Designer’s Choice, Fiat, Mustee, Stern-Williams, Zurn, or equivalent. All mop sink 

faucets shall be equipped with inlet checkstops. 
 

F. Stainless steel sinks shall be as specified on the Plumbing Fixture Schedule on the drawings and as 

manufactured by Kohler, American Standard, Elkay, Just, Advance Tabco, Moen, Intersan, or 

equivalent.  Countertop sinks indicated within the Architectural drawings to be handicap-compliant 

shall have an off-centered drain opening and a maximum sink depth of 7-inches.  All sink basins 

shall have a center-rear outlet unless noted otherwise. 
 

G. Electric water coolers (EWC) and drinking fountains shall be as specified on the Plumbing Fixture 

Schedule on the drawings and as manufactured by Acorn Aqua, Elkay, Guardian, Halsey, Haws,  

Murdock, Oasis, Sunroc, Taylor or equivalent. 
 

H. Hose bibs and wall hydrants shall be as specified on the Plumbing Fixture Schedule on the drawings 

and as manufactured by Zurn, Jay R. Smith, Wade, Woodford, Acorn, Chicago, T&S Brass, Watts, 

Prier, or equivalent.  Handles, if specified shall be constructed of metal or brass and finished to 

match valve unit. 

 

 

2.2 FAUCETS 

 

A. Plumbing fixture faucets shall be brass construction and fully chrome plated, unless special finish is 

specified on the Plumbing Fixture Schedule on the drawings.  Faucets shall be furnished complete 

with all accessories required for the necessary application, including aerators, handles, spouts, and 

operating cartridges.  Contractor shall coordinate exact faucet requirements with required fixture 
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drilling and water and waste rough-in.  Faucets for handicapped fixtures shall meet all handicapped 

and ADA requirements, including a maximum of five (5) pounds of force to activate controls and 

adjustable metering faucet water flow duration of ten (10) seconds, minimum.  Single hole faucets 

shall have anti-clocking pin to prevent rotation of valve body. 

 

B. Plumbing fixture faucets shall be furnished by the fixture manufacturer as specified in the Plumbing 

Fixture Specification on the drawings and Paragraph 2.1 herein, or shall be as manufactured by 

Chicago, Delta, Moen, Speakman, T&S Brass, Zurn, or equivalent, and shall be commercial grade. 
 

 

2.3 PLUMBING FIXTURE TRIM 

 

A. Plumbing fixture trim including P-traps, supplies, and strainers shall be furnished by the fixture 

manufacturer as specified in the Plumbing Fixture Specification on the drawings and Paragraph 2.1 

herein, or shall be as furnished by Chicago, Brass Craft, McGuire, T&S Brass, EBC, Zurn, or 

equivalent. 

 

B. Unless otherwise specified, traps shall be copper-alloy adjustable tube-type with slip joint inlet and 

swivel, not less than 20 gauge and without cleanout.  Inlets shall have rubber washer and copper 

alloy nuts for slip joints above the discharge level and swivel joints below the discharge level, metal-

to-metal or metal-to-plastic type as required for the application.  Outlet shall be threaded or socket 

for solder joint connection as required by the application.  Tailpiece shall be copper-alloy, offset 

style,  to match P-trap.  Furnish brass or copper wall escutcheon at waste penetration through walls.  

P-traps, tailpieces, escutcheon, and all piping for above floor exposed installations, including 

installation within cabinets and casework shall be chrome plated. 

 

C. Fixture supplies, strainers, and trim shall be brass construction.  Supplies shall be commercial grade, 

quarter-turn all brass ball valves, plastic stems and handles are not acceptable.  Furnish supply with 

loose key unless otherwise specified.  Supply pipe shall be 3/8" O.D., with smooth (non-corrugated) 

flexible copper riser and wall escutcheon.  Supply assembly shall be completely chrome plated for all 

exposed installations, including installation within cabinets and casework.  Strainers and other 

miscellaneous fixture trim shall be furnished as required for the proper installation and shall be 

chrome plated to match faucets, unless special finish is required. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. The Contractor shall provide all necessary supports and connection materials and trim for plumbing 

fixtures as required to assure a complete properly installed and operating system.  Installation shall 

be in accordance with manufacturer's recommendations and with International Building Code and 

Uniform Plumbing Code requirements.  The Contractor shall caulk fixtures to the adjacent wall, 

floor and countertop construction with non-shrink, mildew resistance caulking material. 

 

B. Fixture mounting height shall conform to the ADA Accessibility Requirements and coordinated with 

the Architectural drawings. 

 

1. ADA required Water Closet shall be mounted with top of seat 17” – 19” above finished floor. 
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2. ADA required Urinal shall be mounted at a maximum of 17” top of rim to finished floor. 

3. ADA required Lavatory to be mounted with the rim or counter surface no higher than 34” 

above finished floor. 

4. ADA required shower controls shall be located from 38” minimum to 48” maximum height 

above the shower floor. 

5. ADA required Bathtub controls shall be located maximum of 48” above bottom of tub 

surface. 

6. ADA required Sinks shall be mounted with counter or rim no higher than 34” above finished 

floor. 

7. ADA required Drinking Fountains or Water Coolers spouts shall be no higher than 36” 

measured from the floor or ground surface to the spout outlet. 

 

 

3.2 EQUIPMENT/FIXTURE SUPPORT 

 

A. Furnish and install all "back-up" materials for fixtures and accessories, or as otherwise required by 

the equipment schedule to properly support and provide a sturdy installation. 

 

 

3.3 FIXTURE CARRIERS 

 

A. Fixture carriers shall be provided for all wall hung plumbing fixtures, including water closets, 

urinals, lavatories, sinks, etc., as manufactured by Josam, Jay R. Smith, Watts, Wade, Zurn, MiFab, 

or equivalent.  Carriers shall be bolted to the floor using all of the support bolts recommended by the 

manufacturer.  Where the water closet nipple and studs extend beyond the maximum carrier 

recommended length, provide additional carrier support as recommended by manufacturer.  Water 

closet carriers shall be horizontal or vertical, single or back-to-back units as required for the fixture 

installation and piping arrangement, and shall be adjustable. 

 

B. Single water closet carriers shall have factory installed rear hold down lugs and anchor foot to 

provide cantilever support. 

 

C. Wall hung urinals shall be provided with floor mounted fixture carrier complete with upper and 

lower fixture support plates as required to match fixture installation requirements. 
 

D. Wall hung lavatories and sinks shall be provided with floor mounted concealed arm type chair 

carriers, single or double (back-to-back) units as required for the fixture installation and 

arrangement. 
 

E. Contractor shall be responsible to provide the proper arrangement and selection of fixture carriers 

required for fully concealed installation in the available plumbing chase and/or wall construction. 

 

 

3.4 FIELD MEASUREMENTS AND COORDINATION 

 

A. Exact location and rough-in requirements shall be carefully coordinated.  Contractor shall refer to 

drawings and specifications, and shall check manufacturer's data, shop drawings and rough-in 

drawing submitted under Division 22 and other Divisions of this specification and make all field 

measurements to the extent necessary to ensure his understanding of the work required to provide for 

complete rough-in installation. 
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3.5 CLEANING 

 

A. All fixtures shall be thoroughly cleaned before final acceptance of the work.  

 

 

END OF SECTION 224000 
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SECTION 226801 - OUTSIDE UTILITIES 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with the applicable provisions of the General Conditions and Supplemental Conditions. 

 

B. Lead Ban:  All systems and system components, pipe, fittings, and fixtures delivering water for 

human consumption shall be lead free. 

 

1. Any product designed for dispensing potable water shall meet both the NSF 61 and NSF 372 

test standards via third-party testing and certification.   

2. Lead free refers to <0.25% weighted average lead content in relation to wetted surface of 

pipe, fittings, and fixtures in systems delivering water for human consumption, and solder and 

flux which does not contain more than 0.2% lead. 
 

C. Soldered joints below grade shall be made using Sil-Fos or Phos-Copper.    

 

 

1.2 SCOPE 

 

A. Domestic Water and Fire Protection Systems. 

 

B. Sanitary Sewer Systems. 

 

 

1.3 RELATED SECTIONS 

 

A. Section 22 0500, Common Work Requirements for Plumbing. 

 

B. Section 22 0504, Pipe and Pipe Fittings for Plumbing. 

 

C. Section 22 0505, Piping Specialties for Plumbing. 

 

D. Section 22 0523, Valves for Plumbing. 

 

E. Section 22 1100, Domestic Water Piping. 

 

F. Section 22 1316, Sanitary Waste and Vent Piping. 

 

G. Section 22 1123, Facility Natural Gas System. 

 

 

1.4 GENERAL REQUIREMENTS 

 

A. Excavation and backfilling shall conform to the requirements of Division 2 and Section 22 0503 on 
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Excavation, Trenching, and Backfilling for Utilities.  Work covered by this section will not be 

accepted until backfilling connected with the work has been completed satisfactorily.  Any section of 

the utilities that is found defective in material, alignment, grade, or joints before acceptance shall be 

corrected.  All pipe and accessories shall be of new and unused material.  The full length of each 

section of pipe shall rest solidly upon the pipe bed, with recesses excavated to accommodate the bells 

and joints.  Any pipe that has the grade or joint disturbed after laying shall be taken up and relaid.  

The interior of the pipe shall be thoroughly cleaned of all foreign matter before being lowered into 

the trench and shall be kept clean during laying operations by means of plugs or other approved 

methods.  The pipe shall not be laid in water, or when trench or weather conditions are unsuitable for 

the work.  Water shall be kept out of the trench, until the joints are completed.  When work is not in 

progress, open ends of pipe and fittings shall be securely closed so that no trench water, earth or 

other substance will enter the pipes or fittings.  Any section of pipe found to be defective before or 

after laying shall be replaced with new pipe without additional expense to the Owner.  Minimum 

depth of trench for water piping shall provide 42 inches of cover over the pipe.  Minimum depth of 

trench for gas shall be 30 inches for plastic or 24" for steel.  

 

 

1.5 UNDERGROUND PIPING IDENTIFICATION 

 

A. The location of each underground piping system shall be marked using a continuous, pre-printed, 

colored plastic ribbon tracer tape, as specified in Section 22 0500.  Additionally, non-metallic 

underground piping shall be provided with a special detection type tape conforming to applicable 

Code requirements. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 DOMESTIC WATER AND FIRE PROTECTION SYSTEMS   

 

A. General:  Provide any of the following optional piping systems unless otherwise indicated on the 

plans.  All pipe and accessories shall be new and unused.  Piping, fittings, and specials shall be 

approved by the National Sanitation Foundation (NSF) for potable water service and shall be listed 

by UL and FM approved when required for fire protection service. 

 

B. Ductile Iron Pipe, 36" Diameter and Smaller:  Ductile iron pipe shall conform to AWWA Spec. 

C151, working pressure not less than 150 PSIG, unless otherwise shown or required.  Pipe shall be 

cement-mortar lined in accordance with AWWA C104, with exterior bituminous coating.  Pipe shall 

be encased with 20 mil. thick polyethylene in accordance with AWWA 105.  Flanged ductile iron 

pipe with threaded flanges shall be in accordance with AWWA C115. 

 

1. Joints:  Mechanical joints shall be of the stuffing box type and shall conform to AWWA 

C110.  Push-on joints shall conform to AWWA C110 and C111.  Rubber gaskets and 

lubricant shall conform to the applicable requirements of AWWA C111. 

2. Fittings and Specials:  Fittings and specials for ductile iron pipe shall be suitable for 150 

PSIG rating, unless otherwise shown or required.  Fittings and specials for mechanical joint 

pipe shall conform to AWWA C110.  Fittings and specials for use with push-on joint pipe 

shall conform to AWWA C110 and C111.  Fittings and specials shall be cement lined in 

accordance with AWWA C104, with exterior bituminous coating.  Compact fittings shall be 

in accordance with AWWA C153.  Flanged joints (in concrete pits, tunnels, and equipment 
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rooms) shall conform to AWWA C115. 

 

C. Polyvinyl chloride (PVC) Plastic Pipe:  All pipe, couplings, and fittings shall be manufactured of 

material conforming to ASTM D1784, Class 12454B. 

 

1. Pipe less than 4" diameter: 

 

a. Screw-Joint:  Pipe to dimensional requirements of ASTM D 1785 Schedule 80, with 

joints meeting requirements of 150 PSI working pressure, 200 PSI hydrostatic test 

pressure, unless otherwise shown or required.  Pipe couplings when used, must be 

tested as required by ASTM D 2464. 

b. Elastomeric-Gasket Joint:  Pipe shall be to dimensional requirements of ASTM D 

1785, Schedule 40 with joints meeting the requirements of 150 PSI working pressure, 

200 psi hydrostatic test pressure, unless otherwise shown or specified, or it may be pipe 

conforming to requirements of ASTM D 2241, elastomeric joint, with the following 

applications: 

 

Maximum Working Minimum Hydrostatic 

SDR  Pressure  Pressure   

 

17  150   200 

13.5  200   266 

 

c. In addition to the above requirements, the pipe, couplings and fittings must be 

hydrostatically tested as required by AWWA C900, and must be to iron pipe (I.P.S.) or 

cast iron outside diameter (CIOD) size dimensions. 

d. Solvent Cement Joint:  Pipe to dimensional requirements of ASTM D 1785 or ASTM 

D 2241 with joints meeting the requirements of 150 PSI working pressure and 200 PSI 

hydrostatic test pressure. 

 

 

D. Joints:  Joints, fittings, and couplings shall be as specified for PVC pipe.  Joints connecting pipe of 

differing materials shall be made in accordance with the manufacturer's recommendation as 

approved by the manufacturer. 

 

E. Fittings:   

 

1. For PVC pipe less than 4-inch diameter:  Fittings for threaded pipe shall conform to the 

requirements of ASTM D 2464, threaded to conform to the requirements of ANSI B1.20.1 for 

use with Schedule 80 pipe and fittings.  Fittings for solvent cement jointing shall conform to 

ASTM D 2466 or ASTM D 2467.  Fittings for elastomeric-gasket joint pipe shall be ductile 

iron conforming to AWWA C110 or AWWA C111, as specified above for ductile iron pipe. 

2. Fittings for PVC pipe 4-inch diameter and larger:  Fittings and specials shall be cast iron or 

ductile iron pipe, bell end in accordance with AWWA C110 or mechanical joints in 

accordance with AWW C111, 150 PSI pressure rating minimum, except that profile of bell 

may have special dimensions as required by the pipe manufacturer; or may be fittings and 

specials of the same material as the pipe with elastomeric gaskets, all in conformance with the 

requirements of AWWA C900.  Cast-iron and ductile iron fittings and specials shall be 

cement-mortar lined (standard thickness) in accordance with AWWA C104, with exterior 

bituminous coating.  Fittings shall be for bell and spigot pipe or plain end pipe, or as 
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applicable.  Ductile iron compact fittings shall be in accordance with AWWA C153. 

 

F. Copper Pipe 3-inch and smaller:  Type K or Type L annealed, soft drawn tubing or hard drawn pipe 

in accordance with ASTM B88. 

 

1. Joints:  Joints shall be compression pattern flared or solder type using lead-free solder and 

flux.  Surfaces to be soldered shall be cleaned bright by manual or mechanical means.  All 

joints shall be properly fluxed with a non-corrosive lead-free flux manufactured to approved 

standards, Federal Specification QQ-S-517.  Solder joints for underground piping shall be 

composition silver solder for all sizes. 

2. Fittings:  Fittings and specials shall be flared conforming to ANSI B16.26 or wrought copper 

or cast brass pressure fittings conforming to ANSI B16.22 and B16.23. 

 

G. Gate Valves:  Gate valves shall be designed for a working pressure of not less than 150 PSI.  Valve 

connections shall be as required for the piping in which they are installed.  Valves shall have a clear 

waterway equal to the full nominal diameter of the valve, and shall be opened by turning 

counterclockwise.  The operating nut or wheel shall have an arrow, cast in the metal, indicating the 

direction of opening.  Valves shall be furnished in non-rising stem arrangement with two-inch square 

wrench nut for underground installation.  Non-rising stem valves shall be furnished with AWWA 

stuffing box or with indicator post flange with O-ring seals where indicator post is required.  Valves 

for above ground installation and installation within pits; vaults and tunnels shall be furnished with 

outside screw and yoke (OS&Y) with non-asbestos packing and hand wheel.  Underground valves 

shall be furnished with either mechanical joint or hub connections as required for the application.  

OS&Y gate valves shall be furnished with flange connection, Class 125, conforming to ANSI B16.1. 

 Working pressure shall be a minimum of 175 PSIG for valves 4-inch through 12-inch sizes, and 150 

PSIG for 14-inch and larger size.  All valves for fire protection service shall be UL and FM 

approved.  Underground valves shall be provided with an approved field applied coating as specified 

for underground steel pipe and fittings. 

 

1. Valves 3-inch and smaller shall be all bronze designed for screwed fittings, and shall conform 

to MSS SP-80, Class 150, Type 1.  See Section 22 0700. 

2. Valves 4-inch and larger shall be iron body bronze mounted, and shall conform to AWWA 

C500, with double wedge disc, 4-inch through 14-inch, Mueller A-2050 Series NRS hub ends 

or mechanical joint ends, and Mueller A-2073 Series OS&Y flange ends, or equivalent.  

Resilient seat gate valves, 4-inch through 12-inch, shall conform to AWWA C509, Mueller 

A-2075 Series NRS, hub-ends or mechanical joint ends and Mueller A-2078 Series OS&Y 

flange ends, or equivalent. 

 

H. Indicator Post:  Indicator post for fire protection line shall conform to the requirements of NFPA No. 

24, shall be adjustable cast iron type, and shall be listed by Underwriters' Laboratories and Factory 

Mutual approved.  Furnish extension section and stem as necessary for required depth of bury and 

finish grade.  Furnish complete with tamper switch as specified in accordance with the requirements 

in Division 21, Fire Suppression.  Electrical connections shall be furnished and installed in 

accordance with Section 22 0549 and Division 26, Electrical.  Indicator Post shall be Mueller Co., 

Model A-20804, or equivalent. 

 

I. Valve Boxes:  Valve boxes shall be cast iron or concrete, except that concrete boxes shall not be 

installed in locations subject to vehicular traffic. 

 

1. Cast iron valve boxes shall be of the extension type with flared base and shall be two piece, 
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5-1/4" shaft, screw type, with water cover.  The cover shall have the word "WATER" cast in 

the metal.  Boxes shall be installed over each outside gate valve unless otherwise shown on 

the drawings.  The boxes shall be of such length as will provide a cover of not less than 3 ft. 

over the pipe.  Tyler Pipe, 665 Series, or equivalent.  The valve box shall be protected against 

movement by a concrete pad 12 inches square, minimum, and 4" thick. 

2. Concrete boxes shall be the standard product of a manufacturer of precast concrete products.  

The word "WATER" shall be cast in the cover.  The boxes shall be of such length as will be 

required for the depth of cover required over the pipe at the valve location. 

 

J. Tapping Sleeves and Valves:  Wet taps under pressure for connections to existing water mains shall 

be made using tapping sleeve constructed of cast iron, ductile, or malleable iron, split sleeve type 

with bolts, follower rings and gaskets on each end of the sleeve, and ANSI B16.1 Class 125 flange 

connection for tapping valve.  Tapping valve outlet connection shall be mechanical joints or hub-end 

with flange for attachment of required tapping/drilling machine.  Valve and sleeve construction shall 

be for a minimum of 150 PSIG, for 4-inch through 12-inch nominal size, shall conform to AWWA 

requirements, and shall be UL/FM approved for fire protection service.  Mueller H-629 tapping 

sleeve and H-698 (hub-end) or H-699 (mechanical joint end), or equivalent. 

 

K. Backflow Protection:  All cross-contamination control shall be provided to ensure that no installation 

of the potable water supply piping system shall be made in a manner that will allow used, unclean, 

polluted, or contaminated water or substances to enter the domestic potable water system.  All 

backflow devices and assemblies shall be approved by the applicable Administration Authorities and 

shall be installed according to all applicable codes, regulations, and manufacturer's instructions.  

Installation shall allow for required access and clearance for required testing, maintenance, and 

repair. 

 

1. Reduced pressure backflow preventer assembly shall be installed by the Contractor.  

Backflow preventer size and arrangement shall be as indicated on the drawings.  All costs, 

fees, and permits required shall be secured and paid for by the Contractor, unless otherwise 

indicated. 

2. See Section 22 1100 for backflow protection. 

 

L. Backflow Preventer Enclosure:  Furnish and install factory fabricated backflow preventer enclosure 

consisting of insulated sheet metal housing with access panel/doors and drain provision.  Housing 

shall be fabricated from galvanized, paint grip sheet metal panels, and faced insulation.  Housing 

shall be supported with heavy gauge galvanized steel angle braces and support members.  Panels 

shall be assembled such that any panel can be removed for access.  Furnish hinged access door for 

required personnel and equipment access into enclosure.  Housing insulation shall be minimum 

1-1/2" thick closed cell faced insulation with a minimum R-value of 5.8oF, ST/HR/BTU per inch.  

The housing shall include an integral insulated hinged panel designed to open against hydrostatic 

pressure.  The opening area of the hinged panel shall be sized to comply with applicable code 

requirements and to relieve the required discharge from the backflow preventers.  The arrangement, 

size, and location of the enclosure shall be in accordance with details shown on the drawings.  

Furnish concrete pad for enclosure base and all required supports and anchors necessary for piping 

and materials within the enclosure.  Concrete shall have compressive strength of 3000 PSI minimum, 

and shall be furnished and installed in accordance with the applicable requirements contained within 

Division 3 of this specification.  Enclosure housing shall be furnished with primer coating for 

finished painting under the painting sections of this specification.  Fully compliant with ASSE 1016. 

Backflow enclosure shall be by HydroCowl, Hot Box, or equivalent. 
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1. Furnish and install electrical resistance heater as specified in the drawings and as required to 

maintain the temperature within the enclosure of a minimum of 40oF, based on an outdoor 

ambient temperature of 0oF and a wind speed of 15 MPH.  Electric heater shall include 

integral thermostat and all required safety and operating controls and shall be suitable for use 

with 120 volt, single phase, 60 hertz voltage. 

2. Furnish and install electric heat tracing system for all piping and equipment above grade 

within the enclosure.  Heat tracing system shall be self-regulating heating cable and shall be 

provided in accordance with the requirements contained in Section 22 0505. 

3. Backflow preventer enclosure, arranged, size, and location, shall be provided in accordance 

with the details shown on the drawings, and shall provide access to backflow preventers as 

recommended by manufacturer for all necessary service, maintenance, and testing. 

 

2.2 SANITARY SEWER SYSTEM 

 

A. General:  Provide any of the following optional piping systems unless shown otherwise on the plans. 

 All pipe and accessories shall be new and unused. 

 

B. Cast iron Soil Pipe, 2" through 15" service:  Cast iron pipe shall conform to ASTM A-74, service 

weight, bell and spigot, bituminous coating. 

 

1. Fittings:  Cast iron sanitary drainage fittings, service weight, bell and plain end to match 

piping system, bituminous coating. 

2. Joints:  Joints for cast iron pipe and fittings shall be suitable to match the required piping 

system and shall be either lead and oakum or double seal compression type molded neoprene 

rubber gaskets suitable for the class of pipe being jointed.  

 

C. Polyvinyl chloride (PVC) Sewer Pipe 4" and larger:  PVC sewer pipe shall be ASTM D3034, Type 

PSM, with a maximum SDR of 35 for piping 15" diameter and smaller; ASTM F949 for corrugated 

sewer pipe with a smooth interior for piping size 4" through 10" diameter; and ASTM F679 for large 

diameter gravity sewer piping 18" diameter and larger. 

 

1. Fittings:  Fittings for PVC drainage type piping shall be solvent cement or bell and spigot 

joint in accordance with ASTM D3212, and Uni-Bell UNI-B-4 and B-7, as applicable. 

2. Joints:  Joints for PVC piping system shall be either solvent cement type conforming to 

ASTM D2844, or elastomeric seal type conforming to ASTM D3212. 

 

D. Cement Mortar:  Cement mortar shall conform to ASTM C270, Type M, with Type II cement. 

 

E. Portland Cement Concrete:  Portland cement shall conform to ASTM C150, sulfate resistant Type II 

or V, as recommended for the installation, application, and location.  Concrete shall conform to 

ASTM C94, compressive strength shall be a minimum 4000 PSI at 28 days, except for concrete 

thrust blocking, for cradle and encasement, or for concrete blocks for manholes, which shall have a 

compressive strength of 2500 PSI minimum at 28 days.  Concrete in place shall be protected from 

freezing and moisture loss for 7 days.  Concrete shall be furnished and installed in accordance with 

the applicable requirements contained within Division 3 of this specification. 
 

 

2.3 NATURAL GAS SYSTEM 

 

A. The gas distribution system is intended for the distribution of natural gas and the materials, 
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appurtenances and workmanship used in this system shall be suitable and approved for natural gas 

service.  Any section of the gas distribution system that is found defective in materials or 

workmanship before acceptance shall be corrected. 

 

B. Plastic pipe welders shall be qualified in heat fusion techniques in accordance with Federal Standard 

49 CFR, Part 192.285, and shall have in their possession evidence of such qualifications.  Welders 

for steel piping shall be certified in accordance with the provision contained within Section 22 0500. 

 

C. Contractor shall have a written procedure approved by the State of New Mexico for installation of 

polyethylene gas piping.  Submit evidence of qualifications prior to commencing work on the natural 

gas piping system. 

 

D. The gas system shall conform to the applicable requirements of all State of New Mexico codes and 

ordinances including the Uniform Plumbing Code, and Uniform Mechanical Code, NFPA No. 54, 

and to the rules and regulations of the Utility Company supplying the gas, including the U.S. 

Department of Transportation "Pipeline Safety Regulations, Part 192, CFR-49. 

 

E. In shipping, delivering, and installing, pipe and accessories shall be handled in such manner as to 

ensure a sound, undamaged condition.  Particular care shall be taken not to injure pipe and pipe 

coatings.  No pipe or material of any kind shall be placed inside another pipe or fitting after the 

coating has been applied.  Coated and wrapped steel pipe shall be handled in conformance with the 

American Water Works Association Specification C204.  

 

F. Submit manufacturer's catalog data and installation procedures on pipe, fittings, valves, risers and 

other material to be incorporated into construction for the natural gas distribution system. 

 

G. Piping:  Provide any of the following optional piping systems unless shown otherwise on the plans.  

All pipe and accessories shall be new and unused. 

 

1. Polyethylene Plastic Pipe:  Underground natural gas piping distribution system shall be black 

or yellow polyethylene plastic natural gas distribution pipe with heat fusion joints.  Pipe shall 

be PE-2406, PE-3406, or PE-3408 in accordance with ASTM D2513, as manufactured by 

POLY-ARK, PLEXCO, Poly-Pipe or equivalent.  Contractor shall use the same type and 

designation of piping throughout the project.  Piping shall have approved tracing system 

(copper 14 gauge wire, or tape) and shall be installed in compliance with all requirements of 

Authority in jurisdiction. 

 

a. Risers:  Anodeless risers shall consist of polyethylene encased steel pipe sweeps 

integrally connected to appropriately sized polyethylene pipe at the bury end with 

threaded IPS connections at the exposed end.  Risers shall be as manufactured by 

Wayne or equivalent.  Above ground piping and fittings used to connect to building 

services shall be black steel, Schedule 40, as specified in Division 23, Section 23 07 

00.  Incidental below-ground pipe and fittings shall conform to the above specifications 

and shall be coated and wrapped. 

b. Valves and Valve Boxes:  Natural gas main valves shall be plastic valves of the size 

specified suitable for gas service, compatible with the polyethylene pipe utilized, and 

conforming to ANSI, Bl6.40, with a minimum working pressure of 125 PSIG, 

Rockwell or equivalent.  Valves shall be installed in cast iron valve box and cover as 

specified under section for Water Systems, and shall be marked with "GAS" on cover. 
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2. Steel Pipe:  Steel pipe used for the installation, extension, alteration, and/or repair of any gas 

piping system shall be black steel pipe ASTM 120 or A53 Grade A or B, ERW or BW, 

standard wall, Schedule 40.  All underground steel pipe shall be coated and wrapped in 

accordance with AWWA C204 and Section 22 0504. 

a. Fittings:  Fittings for steel piping 2" and smaller shall be either screwed or welded, 

except all underground piping system fittings and joints shall be welded.  Screwed 

fittings shall be Class 150 standard black malleable iron conforming to ANSI B16.3.  

Weld fittings shall be either standard weight steel butt-weld fittings conforming to 

ANSI B16.9, or forged steel socket-weld fittings, 2000 pound Schedule 40 conforming 

to ANSI B16.11. 

b. Flanges:  Flanges for steel piping system shall be forged steel, weld neck, or slip-on, 

1/16" raised face Class 150 flanges conforming to ANSI B16.5.  Flange connections 

for valves and equipment shall match the rating and drilling of the valves and 

equipment furnished.  Gaskets shall be 1/16" thick full face non-asbestos material 

suitable for the temperatures and pressure application.  Flange bolting shall be carbon 

steel machine bolts or studs and hex nuts, ASTM A307, Grade B. 

c. Valves and Valve Boxes:  Valves shall be as specified in Section 23 0523, Valves and 

shall be approved for the required service.  Valves shall be installed in cast iron valve 

box and cover, as specified under Section for Water Systems, and shall be marked with 

"GAS" on cover. 

 

H. Gas Meters:   

 

1. Natural gas meters shall be furnished and installed by the natural gas utility company, unless 

otherwise indicated on the drawings.  All required permits and fees shall be secured and paid 

for by the Contractor in accordance with Section 22 0500, Common Work Requirements for 

Plumbing.  Gas meter shall be the type of capacity required for the application and shall be 

located as indicated on the drawings and in accordance with [utility company requirements 

and applicable codes and ordinances.  All natural gas meters shall be preceded by a main gas 

supply shut-off valve serviceable and accessible outside the building. 

2.  See Division 22, Section 22 1123, Facility Natural Gas System for natural gas meters. 

3. Natural gas meters shall be furnished and installed by the Contractor in accordance with the 

information shown on the drawings and in the plumbing equipment and fixture schedule on 

the drawings. 

4. See Division 23, Section 23 0900, Facility Management Systems, for meters and 

instrumentation. 

 

I. Natural Gas Regulator:   

 

1. Natural gas regulator shall be furnished and installed with the gas meter by the utility 

company, and set for the required gas leaving pressure shown on the drawings. 

2. See Division 22, Section 22 1123, Facility Natural Gas System for natural gas meter and 

regulator. 

3. Natural gas regulators, as specified on the plumbing equipment and fixture schedule and as 

shown on the drawings, shall be furnished and installed by the Contractor. 
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PART 3 - EXECUTION 

 

 

3.1 GENERAL 

 

A. Install utility service lines to a point of connection to the building service lines, approximately five 

(5) feet outside of the building, and make connections to the building service lines in an approved 

manner.  See the applicable specification sections for requirements associated with the building 

service lines.  All non-metallic piping systems installed under this section of the specification shall 

terminate approximately five (5) feet from the building and piping system materials approved for 

installation within the building and specified in the applicable sections shall be provided for 

connection to the underground utility systems and extension to the building. 

 

B. Installation of utility piping distribution systems including domestic cold water, fire protection, 

sanitary sewer, and natural gas systems shall be installed as specified herein and in strict accordance 

with manufacturer's recommendations. 
 

C. In shipping, delivery, and installation pipe and accessories shall be handled in such manner as to 

ensure sound undamaged condition. 
 

D. Cutting of pipe shall be done in a neat and workmanlike manner without damage to the pipe.  Unless 

otherwise authorized.  Cutting shall be done by means of an approved type of mechanical cutter.  

Wheel cutters shall be used whenever possible.  
 

E. Where connections are made between new work and existing mains, the connections shall be made 

by using specials and fittings to suit the actual conditions.  Standard methods are available for 

making connections to various types of pipe, either under pressure or in the dewatered condition. 
 

F. Pipe passing through walls of vaults, pits, and structures shall be provided with ductile-iron or 

Schedule 40 steel wall sleeves.  Annular space between walls and sleeves shall be filled with rich 

cement mortar.  Annular space between pipe and sleeves shall be sealed in accordance with 

requirements contained in Section 22 0504. 
 

G. Flanged pipe shall only be installed above ground or within vaults, pits, or structures only. 
 

 

3.2 INSTALLATION 

 

A. Piping installation shall conform to the requirements of Section 22 0500, Common Work 

Requirements for Plumbing, and Section 22 0504, Pipe and Pipe Fittings for Plumbing.  Installation 

of specialties shall conform to the requirements of Section 22 0505, Piping Specialties for Plumbing. 

 

B. Installation of piping and equipment shall be in accordance with applicable codes and regulations, 

including Uniform Plumbing Code and Uniform Mechanical Code, and NFPA No. 54, National Fuel 

Gas Code. 

 

C. Where the location of the water and sewer lines are not clearly defined in dimensions on the 

drawings, the water line shall not be laid closer horizontally than ten (10) feet from a sewer except 

where the bottom of the water line will be at least 12 inches above the top of the sewer line, in which 

case the water line shall not be laid closer horizontally than six (6) feet from the sewer.  Where water 
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lines cross under gravity-flow sewer lines, the sewer pipe for a distance of at least ten (10) feet each 

side of the crossing shall be fully encased in concrete or shall be made of pipe material approved for 

use within the building, with no joint located within three (3) feet horizontally of the crossing.  

Water lines shall in all cases cross above sewage force mains and shall be not less than two (2) feet 

above the sewer main.  Joints in the sewer main, closer horizontally than three (3) feet to the 

crossing, shall be encased in concrete. 

 

D. Water lines shall not be laid in the same trench with sewer lines, gas lines, fuel lines, or electric 

systems. 

 

E. Copper tubing shall not be installed in the same trench with ferrous piping materials.  Where copper 

tubing crosses any ferrous piping material, a minimum vertical separation of 12 inches must be 

maintained between pipes. 

 

F. Where utility piping systems are required to be installed within three (3) feet of existing or new 

structures, the pipe shall be of a material approved for installation within the building or shall be 

installed within a sleeve of rigid conduit to a point 10'-0" on either side of the structure.  Care shall 

be exercised and proper precautions taken during installation of the pipe and sleeve to assure that 

there will be no damage to the structure and no settlement or movement of foundations or footings.  

Any damage occurring as a result of the Contractor's operation shall be corrected and all costs 

connected therewith shall be borne by the Contractor. 

 

 

3.3 JOINT DEFLECTION 

 

A. Cast Iron and Ductile Iron Pipe:  The maximum allowable deflection will be as given in AWWA 

C600 and as recommended by the manufacturer.  If the alignment requires deflection in excess of the 

above limitations, special bends or a sufficient number of shorter lengths of pipe shall be furnished 

to provide angular deflections within the limit set forth. 

 

B. Plastic Pipe:  Maximum offset in alignment between adjacent pipe joints shall be as recommended 

by the manufacturer, but in no case shall it exceed five (5) degrees. 

 

 

3.4 DOMESTIC WATER AND FIRE PROTECTION SYSTEMS 

 

A. Placing and Laying:  While suspended in the sling and before lowering into the trench, the pipe shall 

be inspected for defects and tapped with a light hammer to detect cracks.  Defective, damaged, or 

unsound pipe will be rejected.  As the work progresses, the interior of the piping shall be cleared of 

all dirt and debris.  Trenches shall be kept free from water until the pipe jointing has been 

completed.  Pipe shall not be laid when the condition of the trench or the weather is unsuitable for 

such work.  At all times when the work is not in progress, all open ends of pipe and fittings shall be 

maintained securely closed.  Unless in conflict with other provisions of these specifications, Section 

7 of AWWA C600-54T shall apply in placing and laying of ductile iron pipe.  Minimum depth of 

cover over buried water lines shall be three (3) feet. 

 

B. Jointing:   

 

1. Copper Tubing:  Joints shall be made with solder or flared fittings.  The flared end tube shall 

be pulled tightly against the tapered part of the fitting by a nut which is part of the fitting, so 
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there is metal-to-metal contact.  Solder joints shall be composition silver solder as specified in 

Sections 22 0504 and 22 1100. 

2. Ductile-Iron Pipe:  Mechanical and push-on type joints shall be installed in accordance with 

AWWA C600 for buried lines. 
 

C. Polyvinyl Chloride (PVC) Plastic Pipe:  

 

1. (PVC) Plastic Pipe Less Than 4-Inch Diameter:  Threaded joints shall be made by wrapping 

the male threads with approved thread tape or applying an approved lubricant, then threading 

the joining members together.  The joint shall be tightened using strap wrenches to prevent 

damage to the pipe and/or fitting.  To avoid excessive torque, joints shall be tightened no 

more than one thread past hand-tight.  Preformed rubber-ring gaskets for elastomeric-gasket 

joints shall be made in accordance with requirements of ASTM F 477 and as required herein. 

 All pipe ends for push-on joints shall be beveled to facilitate assembly and marked to indicate 

when the pipe is fully seated.  The gasket shall be prelubricated to prevent displacement.  

Care shall be exercised to assure the gasket and ring groove in the bell or coupling match.  

The manufacturer of the pipe or fitting shall also supply the elastomeric gasket.  Couplings 

shall be provided with stops or centering rings to assure that the coupling is centered on the 

joint.  Solvent cement joints shall utilize sockets conforming to the requirements of ASTM D 

2467.  The solvent cement used shall meet the requirements of ASTM D 2564; the joint 

assembly shall be made in accordance with ASTM D 2855 and the manufacturer's specific 

recommendations. 

2. (PVC) Plastic Pipe 4-Inch through 12-Inch Diameter:  Joints shall be elastomeric-gasket as 

specified in AWWA C900.  Jointing procedure shall be as specified for pipe less than 4-inch 

diameter with configuration utilizing elastomeric ring gasket. 

3. (PVC) Plastic Pipe 14-Inch through 36-Inch Diameter:  Joints shall be elastomeric-gasket 

push-on joints made in accordance with AWWA M23. 

 

D. Torque Wrench Test on Bolts for Mechanical Joints:  The Contractor shall provide a torque wrench 

of a length which will allow testing of bolt tightening by the authorized representative.  Before 

backfilling and pressure testing, the bolts of each joint shall be tested to a torque as recommended by 

the joint manufacturer. 

 

 

3.5 THRUST RESTRAINT 

 

A. Plugs, caps, tees and bends deflecting 11-1/4 degrees or more, either vertically or horizontally, on 

waterlines, and fire hydrants shall be provided with thrust blocking, and/or metal tie rods and clamps 

or lugs, as required.  Valves shall be securely anchored or shall be provided with thrust blocking to 

prevent movement.  Thrust restraints shall be either thrust blocks or, for ductile-iron pipes, restrained 

joints as specified herein. 

 

B. Thrust Blocks:  Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 2-1/2 sand, 5 

gravel; and having a compressive strength of not less than 2,000 PSI after 28 days.  Blocking shall 

be placed between solid ground and the hydrant or fitting to be anchored.  The base and thrust 

bearing sides of thrust blocks shall be poured directly against undisturbed earth.  The sides of thrust 

blocks not subject to thrust may be poured against forms.  Blocking shall be placed so that the fitting 

joints will be accessible for repair.  Steel rods and clamps shall be protected by galvanizing or by 

coating with bituminous paint. 
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C. Restrained Joints:  For ductile-iron pipe, restrained joints shall be designed by the Contractor or the 

joint manufacturer in accordance with DIPRA-01 and manufacturer's joint instructions and 

recommendations.  Joint restraint shall be constructed of ductile iron with follower gland, including 

restraining mechanism which imparts multiple wedging action against the pipe when properly 

installed.  Restraint joint shall have a minimum 250 PSIG working pressure and shall be 

manufactured by EBAA Iron, Inc., MEGALUG, or equivalent. 

 

 

3.6 TESTING OF WATER SYSTEMS AND FIRE PROTECTION 
 

A. General:  Where any section of a water line is provided with concrete thrust blocking for fitting or 

hydrants, the hydrostatic tests shall not be made until at least 5 days after installation of the concrete 

thrust blocking. 
 

B. Pressure Test:  After the pipe is laid, the joints completed, valves permanently installed, and the 

trench partially backfilled leaving the joints exposed for examination, the newly laid piping or any 

valved section of piping shall, unless otherwise specified, be subjected for 1 hour to a hydrostatic 

pressure test of 1.5 times the system maximum system operating pressure but neither less than 125 

PSIG nor greater than 200 PSIG.  Each valve shall be opened and closed several times during the 

test.  Exposed pipe, joints, fittings, and valves shall be carefully examined during the partially open 

trench test.  Joints showing visible leakage shall be replaced or remade as necessary.  Cracked or 

defective pipe, joints, fittings, and valves, discovered in consequence of this pressure test shall be 

removed and replaced with sound material, and the test shall be repeated until the test results are 

satisfactory. 

 

 

3.7 DISINFECTION 
 

A. Each section of completed water system shall be disinfected as specified herein.  After pressure tests 

have been made, the unit to be disinfected shall be thoroughly flushed with water until all entrained 

dirt and mud have been removed before introducing the chlorinating material.  The chlorinating 

material shall be either liquid chlorine, calcium hypochlorite, or sodium hypochlorite.  The 

chlorinating material shall provide a dosage of not less than 50 PPM and shall be introduced into the 

water lines in an approved manner. Polyvinyl Chloride (PVC) pipe lines shall be chlorinated using 

only the chlorinating material in solution.  In no case will the agent be introduced into the line in a 

dry solid state.  The treated water shall be retained in the pipe long enough to destroy all 

non-spore-forming bacteria.  The retention time shall be at least 24 hours and shall produce not less 

than 25 PPM of free chlorine residual throughout the line at the end of the retention period.  All 

valves on the lines being disinfected shall be opened and closed several times during the contact 

period.  The line shall then be flushed with clean water until the residual chlorine is reduced to less 

than 1.0 PPM.  During the flushing period, each fire hydrant on the line shall be opened and closed 

several times.  Water lines or distribution systems will not be accepted until a potability test by an 

approved water testing laboratory is made on water taken from the system and dosing will be 

repeated as necessary until such negative test is accomplished.  Contractor shall furnish copies of 

final lab test reports for the water system. 
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3.8 SANITARY SEWER SYSTEMS 

 

A. Pipe Laying:   

 

1. Pipe shall be protected during handling against impact shocks and free fall and the pipe 

interior shall be free of extraneous material. 

2. Pipe laying shall proceed upgrade with the spigot ends of bell-and-spigot pipe pointing in the 

direction of the flow.  Each pipe shall be laid accurately to the required line and grade.  Pipe 

shall be laid and centered so that the sewer has a uniform invert.  As the work progresses, the 

interior of the sewer shall be cleared of all superfluous materials. 

3. Before making pipe joints all surfaces of the portions of the pipe to be joined shall be clean 

and dry.  Lubricants, primers, and adhesives shall be used as recommended by the pipe 

manufacturer.  The joints shall then be placed, fitted, joined, and adjusted so as to provide a 

water tight system. 

4. For solvent cement systems, all joints shall be thoroughly coated with solvent weld material to 

ensure that there will be no water or air passage at the joint between the inner or outer wall of 

the pipe.  Installations of solvent weld joint pipe and fittings shall be installed in accordance 

with ASTM F 402, and all required precautions shall be taken to assure adequate trench 

ventilation and protection for workers installing the pipe. 

 

B. Caulked Joints:  The packing material shall be well packed into the annular space so as to prevent 

the entrance of lead into the pipe.  The remainder of the space shall be filled with molten lead that is 

hot enough to show a rapid change in color when stirred.  Scum shall be removed before pouring.  

The lead shall be caulked to form a tight joint without overstraining the bell and shall have a 

minimum depth of 1 inch after caulking.  Gasket joints shall be double seal compression type 

molded neoprene rubber, suitable for the class of piping being jointed. 

 

C. Trenches and Backfill:  Trenches shall be kept free of water and as dry during bedding, laying, and 

jointing.  When work is not in progress, open ends of pipe and fittings shall be satisfactorily closed 

so that no water or other material will enter the pipe or fittings.  After the joint is made, sufficient 

backfill material shall be placed along the pipe to prevent pipe movement off line or grade.  Plastic 

pipe shall be completely covered to prevent damage from ultraviolet light. 

 

D. Wye Branches:  Wye branches shall be installed for sewer connections where indicated on the 

drawings.  When conditions are such that the connecting pipe cannot be adequately supported on 

undisturbed earth or completed backfill, the pipe shall be encased in concrete backfill or supported 

on a concrete cradle.  The installation of wye branches in an existing sewer shall be made by a 

method which does not damage the integrity of the existing sewer.  One acceptable method shall 

consist of removing one pipe section, breaking off the upper half of the bell of the next lower section 

and half of the running bell of wye section.  After placing the new section, it shall be rotated so that 

the broken half of the bell will be at the bottom.  The two joints shall then be made with joint 

packing and cement mortar. 
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3.9 CLEANOUTS 

 

A. The size of cleanouts shall be of the same size as the line to which it is connected, except that 

cleanouts need not be larger than 4".  Pipe and fittings for cleanouts shall be cast iron with hub and 

spigot joints unless otherwise shown on the drawings.  Cleanouts shall be constructed in accordance 

with details shown on the drawings.  Iron ferrules shall be provided as shown on the drawings.  

Cleanout plugs shall be brass. 

 

 

3.10 INSPECTION OF SEWERS 

 

A. Sewers shall be inspected and approved before being backfilled.  Thoroughly flush out before 

inspection.  Lamp between manholes, or other points as directed, and show full bore indicating 

sewer is true to line and grade.  Lips at joints on inside of sewer will not be permitted. 

 

 

3.11 TESTING OF SANITARY SEWERS 

 

A. Upon completion of the sewer construction, tests will be required on all sanitary sewer lines. 

 

B. Air Test:  Make air test when sewer is clean.  Plug line at each manhole with pneumatic balls.  

Introduce low pressure air into plugged line until internal air pressure reaches 4.0 PSIG greater than 

average back pressure of any ground water pressure that may submerge the pipe.  Allow at least two 

minutes for air temperature to stabilize before readings are taken and timing started.  Portion being 

tested shall pass if it does not lose air at a rate to cause pressure to drop from 3.6 to 3.0 PSIG greater 

than average back pressure of any ground water that may submerge the pipe in less time than listed 

below: 

 

Pipe Diameter   Minimum Allowable Minutes 

In Inches      (3.6 - 3.0 PSIG Pressure    

 

4      2.0 

6      3.0 

8      4.0 

10      5.0 

12      6.0 

15      7.5 

 

C. Exfiltration Test:  In lieu of standard sanitary sewer air test, Contractor may make exfiltration tests 

on sewers.  Subject pipe to hydrostatic pressure produced by head of water at depth of three feet 

above invert of sewer at upper manhole under test.  In areas where ground water exists, head of 

water shall be three feet above existing water table.  Maintain head of water for a period of one hour 

during which it is presumed that full absorption of pipe body has taken place, and thereafter for a 

further period of one hour for actual test of leakage.  During one hour test period, measured 

maximum allowable rate of exfiltration for any section of sewer shall be 3.0 gallons per hour per 100 

feet.  In event that measurements indicate exfiltration greater than maximum allowable leakage, 

additional measurements shall be taken and continued until leaks are located and necessary repairs 

and corrective work have reduced leakage in section being tested below maximum allowed by 

specifications.  For purpose of test, line between adjoining manholes will be considered a section and 

will be tested as such. 
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D. Infiltration Test:  If ground water level is greater than three feet above invert of the upper manhole, 

infiltration tests may be allowed in lieu of the above tests.  Allowable leakage for this test will be the 

same as for the exfiltration test. 

 

E. Pumped Systems:  Piping for pumped drainage systems shall be pressure tested as specified in this 

section for water systems at a minimum pressure equal to the system working pressure. 

 

 

3.12 COMMISSIONING SYSTEM 

 

A. The Contractor shall furnish, install, and set all regulators based on capacity and pressure as shown 

on drawings.  Provide a plugged tee for measuring downstream pressure from regulator.  A U-tube 

water manometer shall be used to adjust the leaving pressure.  Provide a record of the entering and 

leaving pressure for each regulator. 

 

 

3.13 CLEANUP 

 

A. Upon completion of the installation of all outside utilities, Contractor shall remove all surplus 

construction materials and debris resulting from the work. 

 

 

END OF SECTION 22 6801 
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SECTION 230500 - COMMON WORK REQUIREMENTS FOR HVAC 

PART 1 - GENERAL 

 

 

1.1 SCOPE OF WORK 

 

A. See General Conditions and Supplemental General Conditions. 

 

B. The requirements listed under General Conditions and Supplemental General Conditions and 

the General Requirements are applicable to this Section and all subsequent sections of this 

Division and form a part of the contract. 

 

C. See Division 2, Site Work for additional requirements regarding Trenching, Backfilling for 

buried piping. 

 

 

1.2 INDEX OF SPEC SECTIONS FOR THIS DIVISION  

 

23 0500 Common Work Requirements for HVAC 

23 0504 Pipe and Pipe Fittings 

23 0505 Piping Specialties 

23 0523 Valves 

23 0549 HVAC and Electrical Installation Coordination 

23 0593 Testing, Adjusting and Balancing of Mechanical Systems 

23 0700 Mechanical Systems Insulation 

23 0810 Performance Assurance Contractor HVAC Systems 

23 0900 Automatic Controls for HVAC Systems 

23 3000 Air Tempering System and Equipment 

23 7413 Packaged Outdoor Central Station Air Handling Units 

 

 

1.3 DESIGN INTENT 

 

MECHANICAL HVAC SYSTEM 

New HVAC system will consist of a high SEER / high efficiency packaged rooftop air handling unit 

(RTU) with variable speed compressors and electronically commutated motor (ECM) fan motors, a full 

outside air dry bulb economizer “free cooling”, a direct expansion (DX) cooling coil, and a natural gas 

fired furnace heating section.  Each RTU will provide heating, cooling, and provide minimum outside air 

ventilation during occupied times as required by ASHRAE 62.1 2007 for the number of occupants in each 

space.  When outdoor ambient conditions are favorable, the use of outside air for cooling via the 

economizer will be utilized for energy reduction. Each RTU will be provided with a programmable 

thermostat. 

Gymnasium 

Existing HVAC system consists of two (2) packaged rooftop unit with DX cooling and gas heating. All 

HVAC systems are operational and in working condition. The supply and return air distribution system is  

ductwork located above the corridor ceiling to each zone sidewall air distribution. No new work is 
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anticipated in the gymnasium. 

MDF, IDF & Electrical Rooms 

MDF, IDF, and Electrical rooms (with transformer only) will be served by a dedicated HVAC split DX 

system.  

Exhaust Requirements 

All restrooms are exhausted at a rate of two cubic feet per minute per ft2 or 16 air changes per hour per 

ASHRAE. A dedicated exhaust and/or purge exhaust system will be provided for each art classroom, 

special education, and nurse/cot area. 

References: 

The mechanical and electrical system design will adhere to the following codes to ensure safe 

and proper installation of the system. 

Uniform Mechanical Code (UMC – 2012) 

Uniform Plumbing Code (UPC - 2012) 

International Building Code (IBC -2015) 

National Fire Protection Association (NFPA - Latest Edition) 

American Society of Heating, Refrigeration, Air Conditioning Engineers (ASHRAE) 

Americans with Disabilities Act (ADA) 

National Fire Protection Code & Life Safety NFPA 

New Mexico Public School Facilities Authority (PSFA) Design Guidelines 

State of New Mexico Electrical Code 

Design Conditions: 

Climatic: 

 Location:  Portales, New Mexico 

 Elevation: 4,000 feet above sea level 

 Winter 99.6% Design Dry-bulb:  11.7 F 

 Summer 0.4% Design Dry-bulb/Wet-bulb:  97o F/63.4 o F 

Indoor Design Conditions: 

Space    Winter   Summer Relative Humidity  

(OF)   (OF)  (RH%) 

General   72   75  N/A 

Classrooms   72   75  N/A 

Library   72   75  N/A 

Office   72   75  N/A 
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Envelope Construction: 

See Architectural. 

Interior Loads: 

People:  250 British thermal units per hour (Btu/hr) (sensible), 200 Btu/hr (latent). Space 

occupancy will be based on architectural furniture plans and ASHRAE standards where no 

information is available. 

Ventilating and Indoor Air Quality Strategies: 

Use ASHRAE Standard 62.1-2007 to meet ventilation and indoor air quality requirements. 

Packaged Roof Top Unit will include a motorized minimum outside air damper and modulating 

outside air damper that will allow up to 100% outdoor air as part an economizer cycle. Full 

outside air will be used cooling when outdoor ambient conditions permit. 

Provide filters capable of MERV 8 efficiency. Provide 2 extra/spare sets of Merv 8 Filters per 

unit.   

Noise Requirements: 

Standard design per ASHRAE for normally occupied areas.  

1.4 DEFINITIONS 

  

A. General:  Terms will have meanings as defined in Webster’s Eleventh New Collegiate 

Dictionary except as noted below. 

 

B. Entities 

 

1. Owner: Portales Public Schools 

2. Architect: Formative Architecture 

3. Engineer:  Bridgers & Paxton 

4. Owner's Representative:  The Owner will designate his representative after bid.  The 

abbreviation “OR” may be used throughout these specifications to refer to the Owner’s 

Representative.   

5. Owner's Agents:  The Architect, Engineer, and others authorized to act on behalf of the 

Owner. 

 

C. Actions 

 

1. Supply:  Procure and deliver to the site with all features as specified, required per code, 

and as required for proper installation.  Include submittals, O&M manuals, operator 

instructions, and warranty. 

2. Install:  Set in place in accordance with manufacturer's instructions, contract documents, 

and applicable codes and standards.  Coordinate the installation with other disciplines, 
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start, and demonstrate proper operation. 

3. Furnish:  Supply and install. 

4. Provide:  Supply and install. 

5. Accepted:  By the Owner’s Representative except as noted. 

6. Approved:  By the Owner’s Representative except as noted. 

7. Review:  By the Engineer except as noted. 

 

D. Locations  

 

1. Buried:  Surrounded by soil or other material, either beneath the building or exterior to 

the building. 

2. Exterior:  Exposed to rain or snow.  Examples include rooftop locations, spaces around 

cooling towers, pipe racks, etc.   

3. Interior:  Not exterior or buried.  Examples include not only spaces within the heated 

envelope of the building, but also unheated attics, covered loading docks in which spaces 

are protected from rain and snow, utility tunnels, sheds, etc. 

4. Finished Spaces:  Interior spaces other than mechanical and electrical equipment rooms, 

furred spaces, pipe and duct chases, unheated attics, spaces above ceilings, crawlspaces, 

and tunnels. 

5. Exposed:  Exposed to view.  Examples include finished spaces mechanical equipment 

rooms, rooftops, etc. 

6. Concealed:  Not Exposed. 

  

E. Other Definitions: 

 

1. 24/7:  24 Hr/day, 7 days per week, year-round. 

2. AHJ:  Authorities having jurisdiction.  The authorities having jurisdiction over this 

project are established by statute, and include governmentally designated building 

departments, the fire marshal, fire departments, etc.  No attempt is made to list all such 

entities here; a qualified Contractor is expected to know and coordinate with the various 

authorities having jurisdiction. 

3. FMS:  Facility Management System 

4. Local:  Based no further from the job site than the Engineer is.  For example, where the 

specifications call for a local factory authorized service agent, then on a daily basis that 

agent must be based in an office or warehouse located no further from the project site 

than the Engineer’s office. 

5. OAE:  Or approved equal. 

 

 

1.5 CODES AND PERMITS 

 

A. Perform all work in accordance with the 2015 International Building Code, the 2012 Uniform 

Plumbing Code, and the 2012 Uniform Mechanical Code, as adopted and interpreted by the 

State of New Mexico and the City of Los Alamos, and the National Fire Protection Association 

(NFPA Regulations), current adopted edition.  Provide all materials and labor necessary to 

comply with rules, regulations and ordinances.  Where the drawings and/or specifications 

indicate materials or construction in excess of code requirements, the drawings and/or 

specifications shall govern.  Contractor shall hold and save the Owner and his agents free and 

harmless from liability of any nature or kind arising from the Contractor’s failure to comply 

with codes and ordinances. 
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B. Secure and pay for all permits necessary for performance of the work, including utility 

connections, extensions, meter pits and meter sets and tap fees for water, storm sewer, sanitary 

sewer and natural gas, unless otherwise specified herein. 

 

C. Comply with the requirements of, and the recommendations of: 

 

1. Applicable county and state mechanical, electrical, gas, plumbing, health and sanitary 

codes, laws and ordinances 

2. National Electrical Manufacturer's Association  

3. National Electrical Code 

4. Underwriters Laboratories 

5. American National Standards Institute 

6. American Society for Testing Materials  

7. Local utility companies 

8. National Fire Protection Association  

9. ASME Boiler and Pressure Vessel Codes 

10. Occupational Safety and Health Administration 

11. International Fire Code 

12. Midwest Insulation Contractors’ Association (MICA) 

13. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 

14. American Society of Sanitary Engineering  

15. American Gas Association 

 

 

1.6 PRIOR APPROVAL 

 

A. Refer to Division 1 for Prior Approval Requirements. 

 

B. Equipment manufacturers and service providers are listed within the specifications for the work 

specified in this division.  For the items listed below, the specified manufacturers and providers 

are the only ones presently approved, and may be the only ones allowed: 

 

Facility Management System 

 

C. Manufacturers and service providers who are not listed in these specs, and who offer equivalent 

or superior products or services, are invited to submit for approval prior to bid (prior approval).  

Submit two copies.  Requests for prior approval must: 

 

1. Include the substitution request form at the end of this spec section. 

2. Include technical data sufficient for the Engineer to generally assess appropriateness for 

this project. 

3. Be submitted minimum ten days prior to the bid date in effect at the time of submission. 

4. Comply with any additional requirements per specification Division 1. 

 

D. Any additional prior approved alternate manufacturers and service providers will be published 

in an addendum prior to bid.  Prior approval indicates that based on the information submitted it 

appears to the Engineer that the alternate might be capable of meeting the specifications and the 

design intent, and might be appropriate for the project.  But prior approval does not guarantee 

this.  Prior approved products and service providers must still go through the submittal process 

after award, and must still comply with the design intent and all specification requirements. 
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E. Please do not request prior approval for products and service providers that are not listed above.  

Instead, for those items alternate manufacturers and alternate service providers may be 

submitted after bid in accordance with the submittal process, provided they meet or exceed the 

specifications and the indicated design intent. 

 

F. Prior approval (approval prior to bid) of alternate mechanical equipment suppliers and service 

providers is not required.  Please do not request prior approval.  Alternate manufacturers and 

service providers may be submitted after bid in accordance with the submittal process provided 

they meet or exceed the specifications and the indicated design intent. 

 

 

1.7 DOCUMENT MANAGEMENT 

  

A. Contractor is required to the e-Builder document management system for RFIs and submittals.  

If used, Contractor shall provide and pay for licenses and training for the engineer’s project 

personnel.  The section below describes procedures for handling submittals if a web-based 

document management system is not used.  If a web-based system is used, the procedures below 

shall be modified as appropriate. 

 

 

1.8 SUBMITTALS 

 

A. See Division 1 and individual specification sections within this division for additional submittal 

requirements.   

 

B. Prior to purchasing materials, equipment and services, submit descriptive literature for review.   

 

C. See Division 1 and individual specification sections within this division for additional 

submission requirements.  The following describes general submittal procedures.  More specific 

procedures will be established after award.  Whenever electronic files are to be submitted, e-

mail them through normal channels.  But if files are too large to e-mail, then submit them in 

quantities as described below. 

 

1. Submittal Schedule: See Division 1 for format and submittal procedure.    

2. Engineer will review one original submittal and one resubmittal for each item.  If the 

Contractor fails to provide the required data or acceptable items with his second 

submittal, he will be charged for the Engineer's costs for the third and subsequent 

reviews. 

3. Required Information: Submit information to allow the Engineer to easily determine 

whether the submitted components comply with the general design intent.  Include 

relevant descriptions of materials, features, performance, quality and dimensions.  Cross 

out all features, options and accessories which will not be provided.  It is assumed that all 

specified, indicated and/or required features will be provided unless specifically noted 

otherwise.     

4. Where specifications require a local factory authorized service agent, submit the name, 

address, and contact information for this agent.  Include this information also in the O&M 

Manual. 

 

D. Review of Submittals:  Engineer will review submittals for general conformance with the 

design intent.   
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1. Review of a separate item as such will not indicate review of the assembly in which the 

item functions.   

2. Review of submittals shall not relieve the Contractor of responsibility for any deviation 

from the requirements of the Contract Documents, nor for errors or omissions in the 

submittals; or for the accuracy of dimensions, the adequacy of connections, and the 

proper and acceptable fitting, execution, functioning and completion of the work.   

3. Review will not relieve the Contractor of responsibility to comply with the contract 

requirements, or responsibility to ensure that equipment fits within the allotted space with 

required clearances for equipment operation, service and maintenance, including 

minimum clearances required by applicable codes, manufacturer's installation 

instructions and as necessary for proper clearance in front of all electrical panels as 

defined by the National Electric Code (NEC).    

4. For commodity type items (plumbing fixtures, terminal units, registers, diffusers, etc), 

Engineer will review submittals for type only.  Contractor to coordinate sizes and 

quantities.   

5. Actions: Engineer will return submittals with one of the following actions: 

 

NO EXCEPTIONS TAKEN Contractor may proceed with the work as 

submitted 

EXCEPTIONS AS NOTED Contractor may proceed with the work and 

without resubmittal provided he complies with 

all exceptions noted in the submittal, and so 

states in a letter 

REVISE AND RESUBMIT Resubmit in accordance with the indicated 

comments 

REJECTED Resubmit in accordance with the contract 

documents 

RETURNED WITHOUT ACTION This submittal has not been reviewed, and 

therefore the Engineer is returning it with no 

direction to the Contractor. 

 

E. Substitutions: 

 

1. Unauthorized Substitutions:  If substitute materials, equipment or systems are installed 

without prior review or if any work is installed in a manner which is not in conformance 

with the requirements of this specification and for which the Contractor has not received 

written authorization, remove such unauthorized work and install work in accordance 

with the contract documents at no change in contract amount. 

2. Authorized Substitutions:  Provide all accessories and features as required and coordinate 

substitutions with other disciplines.  Bear any extra expenses resulting from the use of 

substitutions which affect adjoining or related work required in this division or other 

divisions of the work. 

3. If the Contractor substitutes equipment for that indicated on the drawings, he shall 

prepare a 1/4 inch = 1foot installation drawing for each equipment room where a 

substitution is made, using dimensions of substituted equipment, and including piping, 

and electrical equipment requirements, to verify that equipment will properly fit within 

the space with adequate clearance for maintenance and replacement.  Submit this drawing 

for review. 

 

F. Schedule:  Submit all submittals in a timely manner consistent with the requirements for 

completing the work covered by this contract within the prescribed contract time.  Be aware that 
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there is risk in ordering components, fabricating work, and/or installing work prior to review.  If 

the Contractor proceeds prior to review, and then the review comments required modifications 

to work which has begun or has been completed, then Contractor must comply with the review 

comments at no change in contract amount or schedule.   

 

G. Shop Drawings 

 

1. Submit shop drawings for  

 

a. Mechanical equipment rooms and other spaces housing air handling equipment, 

heat transfer equipment, fluid handling equipment, machinery, etc. 

b. Complete supply, return, and exhaust ductwork systems, both exposed and 

concealed. 

c. Piping for HVAC, plumbing, and fire protection systems, both exposed and 

concealed. 

 

2. Show the location and elevation of all equipment, ductwork and piping, as well as 

openings through slabs and walls.  Include plans, elevations and sections as appropriate.  

Clearly show the manner in which the systems fit into the available space and relate to 

each other and to the building elements. Indicate required sleeves and openings in general 

construction elements.  Indicate required clearances for operation, maintenance and 

replacement of operating devices and equipment. Drawings shall be of appropriate scale 

to facilitate coordination and understanding, but not smaller than 1/4 inch scale for floor 

plans and 1/4 inch scale for equipment rooms and chases.   

3. Conflicts: The engineer has endeavored to work out conflicts in areas where the design is 

congested, but has not tried to show all required offsets to coordinate with the building 

construction and building systems, particularly in less congested areas.  The intent is that 

the Contractor coordinate the design of the piping and ductwork distribution systems with 

the building construction and the various building systems, particularly in less congested 

areas. Provide experienced designers to perform such services and prepare shop 

drawings.  Exercise good design practice in working out conflicts without compromising 

system operation or maintenance.  Provide fittings, offsets, etc., as required.  Contractor 

shall include this design effort and include the labor and materials for such fittings and 

offsets in his base bid.  Except in extremely unusual circumstances, no additional costs 

will be allowed related to working out conflicts.  Coordinate with other disciplines as 

required.  Identify on the shop drawings those areas where redesign was necessary to 

resolve design conflicts. 

 

a. In the event that the Contractor desires direction in resolving a design conflict or 

desires prior approval of a recommended approach to resolving a conflict, submit 

an RFI which identifies the conflict and suggests a recommended solution. 

b. In resolving conflicts, gravity lines and larger distribution mains will generally 

have priority over pressurized lines and smaller lines as follows: 

 

Plumbing waste and vent lines 

Roof drains 

Supply, return and exhaust ductwork 

Fire sprinkler mains 

Domestic hot and cold water 

Fire sprinkler branch piping and sprinkler runouts 

Miscellaneous special piping systems 
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4. Use of Engineer’s CADD Files or BIM model: The Engineer will provide the Contractor 

CADD files or a BIM model of the design documents if the Contractor completes and 

submits the release form attached at the end of this spec section.  These files show the 

general design intent and may be used as a starting point for the Contractor to begin his 

shop drawings and coordination effort, but the Contractor should not use them as a basis 

for ordering or fabrication.  The normal submittal process still applies, regardless whether 

the Contractor elects to use the Engineer’s CADD files or BIM model.   

 

H. Submittals Required under this Specification Section: 

 

1. Electrical Components:  Motors, Motor Controllers, and Variable Speed Drives 

 

I. Identification:  Products used to identify equipment, ductwork, valves, piping, and control 

devices. 

 

1. General Construction Components:  Roof Curbs & Access doors. 

 

 

1.9 DOCUMENTED COORDINATION EFFORT 

 

A. After shop drawings are reviewed, incorporate any review comments and then participate in a 

formal and documented coordination effort with the contractors and subcontractors for other 

divisions of the work.  Show all piping systems and equipment on the ductwork drawings, and 

send electronic CADD files to the General Contractor and the subcontractors for plumbing, fire 

protection, electrical, and other disciplines.  The other subcontractors will then add their work to 

the CADD files. 

B. Make full-size plots of the drawings.  Participate in meetings with the GC and other 

subcontractors to review each area, identify conflicts, and resolve conflicts.  Submit the 

resolutions to the Engineer for review.  Maintain adequate space for operation, maintenance, 

and code-required clearances.  Ensure that all subcontractors initial each plan to indicate that 

they have participated in the coordination effort. 

 

 

1.10 MISCELLANEOUS PROVISIONS 

  

A. Qualifications 

 

1. All mechanics shall be skilled in their respective trade. 

2. All welders shall be certified in accordance with the ASME Boiler Test Code, Section IX, 

latest issue. 

 

B. Regulated Materials:  Comply with all state, local and federal regulations regarding the storage, 

handling or disposal of oils, lubricants, cleaning agents, refrigerants, other liquids and gases, 

and hazardous materials.   

 

C. Factory Identification:  Provide all materials and equipment with labels sufficient to show 

compliance with these specifications and the performance requirements indicated on the 

drawings.  All equipment shall carry a permanent label installed by the manufacturer stating that 

the equipment complies with ASHRAE/IESNA Std. 90.1. 
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D. Hazardous Conditions:  Protruding metal (bolts, steel angles, etc.) potentially hazardous to 

maintenance and operation personnel, shall be cut back and/or protected to reduce the risk of 

injury. 

 

E. Hazard Signs 

 

1. Provide a sign reading, "Hazardous Area - Authorized Personnel Only" on the doors to 

all equipment rooms, fan plenums, and similar areas containing moving or rotating parts, 

or other potentially hazardous environments. 

2. Provide a sign reading, "Confined Space - Entry by authorized personnel only by permit" 

for all confined spaces.  Confined spaces shall be as designated by OSHA Standard 

1910.146.  This generally means a space that: 

 

a. Is large enough and so configured that an employee can bodily enter and perform 

assigned work; and 

b. Has limited or restricted means for entry or exit (for example, tanks, vessels, 

storage bins, hoppers, vaults, and pits are spaces that may have limited means of 

entry); and 

c. Is not designed for continuous employee occupancy. 

 

3. Survey the final premises to determine where any potentially hazardous areas exist.  If 

the Contractor feels that hazards exist which cannot be suitably provided for through the 

above typical methods, he shall forward in writing his concerns, and request for a 

decision concerning the referenced hazard, prior to the final inspection of the facilities. 

 

 

1.11 GUARANTEE-WARRANTY 

 

A. See Division 1 for additional information on warranties.  Warranties shall run for one year from 

substantial completion unless indicated otherwise.   

 

B. The following warranty shall be binding: 

 

"The Contractor warrants that this installation is free from mechanical defects.  

Contractor agrees to replace or repair any part of the installation which may fail within a 

period of one year after the date established below, provided that such failure is due to 

defects in materials or workmanship, or to failure to follow the specifications and 

drawings.  This warranty shall begin on the date set forth in the Certificate of Substantial 

Completion, AIA Form G704, or other such date as documented in writing by the 

Owner's Representative." 

 

C. The extent of guarantees or warranties by equipment and/or materials manufacturers will not 

diminish the requirements of the Contractor's warranty to the Owner. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 PRODUCT GENERAL REQUIREMENTS  

 

A. General:  Products supplied under Division 23 shall comply with the following except as noted 
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elsewhere. 

 

B. Products shall be new; shall be the product of manufacturers regularly engaged in the 

production of plumbing, heating, ventilating, air conditioning, and control system equipment; 

and shall be the manufacturer's latest design.  Specs and equipment schedules establish 

expectations regarding standard of quality and operating intent. 

 

C. Hazardous or Environmentally Damaging Materials:  Products shall not contain asbestos, 

mercury, PCBs, or other materials harmful to people or the environment. 

 

D. Products shall be suitable for the conditions under which they are installed and operated.  Prior 

to or during the submittal phase advise the Owner’s representative and the Engineer in writing 

regarding any concerns about the suitability of the specified products for the intended 

application or service.  Request clarification if any question exists regarding the design intent. 

 

E. Performance Ratings:  Unless otherwise noted, all scheduled equipment performance is based 

on an elevation of 7410 feet above sea level.  Adjust manufacturer's ratings accordingly. 

 

F. Structural Soundness:  Products shall have structural integrity appropriate to the component and 

its application.  Bases shall be rigid and shall keep all components in proper alignment.  

Structural integrity shall be adequate for both rigging and final installation.  Components shall 

not be loose, rattle, or vibrate unnecessarily in their final installed condition. 

 

G. Corrosion Resistance:  Equipment shall be of materials inherently corrosion resistant, or shall be 

finished with a corrosion-resistant finish suitable for the location in which the equipment is 

installed.   

H. Touch-up:  If the factory finish of any component is damaged prior to substantial completion, 

touch up to original condition per manufacturer’s recommendations.   

 

I. Equipment Access Doors or Panels:  Provide access doors and panels within equipment to 

ensure good access to all components requiring inspection, service or maintenance.  Provide 

appropriate hardware.  Equipment installed outdoors shall be weather-tight. 

 

J. Fans:  Statically and dynamically balanced, shaft first critical speed shall be above operating 

speed at design conditions. 

 

K. Bearings:  Grease lubricated or permanently lubricated. 

 

L. V-Belt Drives:  All components sized for 150% of motor HP, multiple belts shall be matched, 

fixed sheaves for motors 20 Hp and larger, adjustable sheaves for lower HP motors, all safety 

components for OSHA compliance (e.g., belt guard or other safety provisions) motor mounted 

on adjustable base.  Provide a replacement sheave for each fixed sheave after T&B is complete.  

Include belt data in O&M manual.  Gates Rubber Co, or approved equal. 

 

1. Belt Guards:  Rigidly constructed and attached, removable, galvanized steel, expanded 

mesh.  Design to provide ready access to bearings. 

 

M. Couplings:  Provide coupling guard. 

 

N. Motors and VFDs:  See requirements described elsewhere in this spec section. 
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O. Drive Lines (starter or VFD, motor, coupling and shaft or v-belt drive and pulleys, and driven 

equipment):  Coordinate with all suppliers and ensure all components are compatible to work as 

a system.   

 

P. Coils:  ARI rated, copper tubes mechanically expanded into aluminum fins, galvanized steel 

casing, drainable, pressure tested to 150% of working pressure but not less than 300 psi. 

 

Q. Cooling Coil Drain Pans:  Provide for all cooling coils, galvanized or stainless steel, double 

pitched with piped outlet.  For units with more than one coil stacked, provide intermediate drain 

pans piped to the main drain pan. 

 

R. Gas Burners:  Natural gas fired, performance based on gas at 1000 Btu/SCF HHV but suitable 

for use with gas at 900 – 1050 Btu/SCF and 7 – 11 inches water column, factory installed and 

pressure tested gas train, all necessary safety and operating controls. 

 

S. Filter Frames:  Galvanized steel, provide wherever filters are specified. 

 

T. Roof Curbs and Support Rails for Roof-Mounted Equipment: Roof curbs should generally be 

supplied with the equipment which the curb supports, and shall comply with the requirements of 

the National Roofing Contractors’ Association.  Match curb to the requirements of the 

supported equipment.  The roof pitch is indicated on the architectural drawings.  If roof pitch 

exceeds the recommendations of the equipment manufacturer, provide a curb that will level the 

equipment.  Factory fabricated, minimum 14-inch, structurally adequate for the load supported, 

not less than welded 18-gauge (16-gauge or heavier for sizes more than 50-inches) galvanized 

steel with minimum 1-inch fiberglass insulation, 2 x 2 wood nailer, and with cant and step if 

required to match specified roof.  Provide damper tray for un-ducted fan applications.  Ship 

small curbs fully assembled; large curbs may be knocked down for shipment. 

 

U. Electrical & Controls:  Except where specifically noted, electric service to each component 

listed on the equipment schedules will be through a single electrical feed at the voltage 

indicated on the equipment schedules.  Include all components, cabling and conduits to 

distribute power to all components which are factory supplied and mounted.  Provide 

transformer(s) if required to serve unit-mounted components requiring electric service at 

voltages different from the main electric service, including controls components.  Provide 

secondary overcurrent protection.  Provide terminal strips for field-installed control wiring.  

Provide unit-mounted, unit-specific wiring diagrams on durable paper, attached to inside of 

control panel door or otherwise affixed to the unit.  All electrical components shall be UL 

Listed or Recognized.  All factory-installed electrical work shall comply with the NEC unless 

the overall unit is listed by an organization acceptable to the AHJ, and listed to a standard 

acceptable to the AHJ. 

 

 

2.2 ELECTRICAL COMPONENTS  

  

A. General:  Except as noted, all electrical products and equipment shall comply with the 

requirements of this section, whether field installed or factory installed.  See “Product General 

Requirements” and “Installation General Requirements” in Parts 2 & 3 of this spec section for 

additional requirements. 
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B. Motors 

 

1. General:  Except as noted motors shall be horizontal, open drip-proof, 4-pole, 1750 RPM, 

rated per NEMA MG-1, with fabricated steel or cast iron casing, motor terminal box 

adequately sized for conductors one-size larger than specified, SS nameplate per NEMA 

MG-1-20.60, connection diagram attached to motor, compression lugs for power feeds 

and ground conductor, grease lubricated sealed ball bearings or roller bearings with 

standard grease fitting zerk and relief tapping, factory lubricated, dynamically balanced 

to no more than 50% of the NEMA allowable vibration limits.  For motors powering 

V-belt drives, provide a cast iron or steel base with slide rail and adjustable belt tension 

device.  Install motors and equipment on foundations and align as required.  40 deg C rise 

and total temperature rise of 65 deg C ambient.   

 

a. 3/4 hp and smaller:  115V, single phase, 60 Hz, split phase or permanent split 

capacitor (PSC), NEMA Type N or O, with built-in thermal overload protection.   

1) Multi-speed motors. 

b. 1 hp and greater:  460 V, 3 phase, 60 Hz, squirrel cage induction type, NEMA 

design B, T-frame, with Class B or F insulation, lifting lugs, 150,000 hr L-10 

bearings for direct-coupled applications, 50,000 hr L-10 bearings for belt-driven 

application with radial loads and pulley sizes per NEMA MG1-14.43.  Service 

Factor: ODP motors shall be rated for 1.15 SF at 40oC or 1.0 SF at 65oC; TEFC 

motors shall be 1.0 SF. 

1) Two speed motors:  Provide with two separate windings. 

2) Variable speed motors:  Drive compatible per NEMA MG1-31, premium 

efficiency as specified below regardless of Hp, Class F insulation, minimum 

5-year warranty. 

2. Efficiency:  Except as noted, motors shall be premium efficiency type, with nominal 

efficiencies not less than the following as per the Consortium on Energy Efficiency 

(CEE), and minimum power factor of 0.85:  
 

 

 Open Drip-Proof (ODP) Totally Enclosed Fan-Cooled (TEFC) 

HP 1200 RPM 1800 RPM 3600 RPM 1200 RPM 1800 RPM 3600 RPM 

1 82.5 85.5 80.0 82.5 85.5 78.5 

1.5 86.5 86.5 85.5 87.5 86.5 85.5 

2 87.5 86.5 86.5 88.5 86.5 86.5 

3 89.5 89.5 86.5 89.5 89.5 88.5 

5 89.5 89.5 89.5 89.5 89.5 89.5 

7.5 91.7 91.0 89.5 91.7 91.7 91.0 

10 91.7 91.7 90.2 91.7 91.7 91.7 

15 92.4 93.0 91.0 92.4 92.4 91.7 

 

3. Approved Manufacturers:  General Electric Energy Saver, Baldor Super-E, Marathon 

Series E, Reliance Electric XE, Westinghouse TEE II, Eaton/Cutler Hammer, Toshiba, 

Louis Allis, or approved equal. 

4. If the Contractor proposes to furnish motors varying in horsepower and/or characteristics 

from those specified, he shall first submit his request for the change and shall then 

coordinate the change with all other parties (e.g. electrical contractor) and pay any costs 

associated with the change. 
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C. Motor Controllers 

  

1. Single Phase Manual Starters to 1 Hp and 120-277 V:  Cutler Hammer MS with 

indicating light. 

2. 3-Phase:  Full voltage, non-reversing, electro-mechanical, combination circuit breaker 

and motor controller, UL Listed, NEMA rated, 460V, 65,000 AIC, minimum 50 VA 24V 

controls transformer with secondary overcurrent protection, suitable for operation at -4oF 

to +149oF and specified voltage -15% to + 10%, adjustable solid state overloads initially 

set at Class 10, HOA switch, run indicator, two auxiliary contacts for remote monitoring 

of status, and enclosure for surface mounting.  Cutler Hammer OAE. 

 

a. Provide enclosure appropriate to the location:  

1) NEMA-1 for indoor dry locations. 

2) NEMA-3R for outdoors.  

3) NEMA-4 for wet applications. 

4) NEMA-12 for dusty locations. 

5) Explosion-proof – where required. 

b. Motor controllers factory mounted and wired on AC units, boilers, etc, may be 

definite purpose, and need not have all the features specified here. 

 

 

2.3 ELECTRICAL WIRING AND CONTROL EQUIPMENT 

 

A. Provide wiring and conduit as scheduled in Section 23 0549. 

 

B. Coordinate with all disciplines to ensure that all necessary components of control work are 

included and fully understood.   

 

 

2.4 IDENTIFICATION  

  

A. Scope:  Identify all equipment, ductwork, valves, piping, and control devices shown on the 

Drawings, identified in the equipment schedules, and indicated in these Specifications.  Provide 

submittals for products and procedures used for identification. 

 

B. Equipment:  For all mechanical equipment supplied or installed under Division 23, provide an 

equipment identification tag or stencil unit number onto the equipment.  Stencils shall be 

minimum 3-inch height, dark contrasting color, of a material suitable for the application. 

 

1. For rooftop HVAC equipment, provide a permanently affixed, weather-resistant label to 

identify the areas served. 

 

C. Valves:  Provide each valve with a stamped metal tag secured to the valve.  Tag shall indicate 

the valve number, service and function.  Provide two sets of prints of drawings showing floor 

plan for each floor with all valves accurately located and labeled.  Drawings shall be neat and 

easily readable.  Provide a typed valve chart, listing the valve number, size, location, function, 

normal operating position, for each valve.  List valves by system, i.e., domestic cold water, hot 

water, chilled water, etc.  Tags shall be stamped brass 1-1/2" diameter, and secured to valves by 

heavy copper figure eight hooks, braided stainless steel wire anchor, or other approved means. 
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D. Ductwork:  Identify ductwork at or near the fan with stenciled signs on insulated ductwork or 

engraved laminated plastic signs secured by rustproof screws on un-insulated ductwork.  Sign 

shall identify air conditioning system or fan unit and area served.   

 

E. Piping 

 

1. Provide color-coded pipe labels indicating the service of the pipe and the direction of 

flow.  Piping labels shall comply with ANSI Standard A13.1 regarding color coding and 

size of lettering.  The following standardized color code scheme shall be used: 

 

a. Yellow - Hazardous Materials. 

b. Green - Liquid Materials of Inherently Low Hazard. 

c. Blue - Gaseous Materials of Inherently Low Hazard. 

d. Red - Fire Protection Materials. 

 

2. Labels shall be semi-rigid plastic identification markers.  Labels shall "span-on" around 

pipe without the requirement for adhesive or bonding of piping sizes 3/4 inch through 5 

inches.  Labels for piping 6 inches and larger shall be furnished with spring attachment at 

each end of label.  "SETMARK" Type SNA, 3/4 inch through 5 inch size and Type STR, 

6 inches and larger, as manufactured by Seton Name Plate Corporation, Brady, or 

equivalent. 

3. Labels shall be vinyl material with permanent adhesive for application to clear dry pipe 

and/or insulation jacketing.  Pressure sensitive pipe tape matching the background color 

of the label shall be placed over each end of the label and completely around the pipe. 

4. For retrofit projects the system names shall match existing. 

5. Attach pipe markers to lower quarter of the pipe on overhead horizontal runs and on the 

centerline of vertical piping where view is not obstructed.   

6. Provide the following labels, with ANSI/OSHA color and banding for all piping systems 

as shown on the Drawings and as listed below: 

 

 

Service/Legend 

Letter 

Color 

Background 

Color 

Tape Banding 

Color 

Domestic Cold Water White Green 2" Green 

Domestic Hot Water Black Yellow 2" Yellow  

Domestic Hot Water Return Black Yellow 2" Yellow  

Fire Protection Water White Red 2" Red 

Fire Auto Sprinkler White Red 2" Red 

Fire Dry Standpipe White Red 2" Red 

Fire Wet Standpipe White Red 2" Red 

Fire Comb. Standpipe White Red 2" Red 

Roof Drain White Green 2" Green 

Sanitary Sewer White Green 2" Green 

Storm Sewer White Green 2" Green 

Natural Gas Black Yellow 2" Black 
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7. Locations:  Label pipes at the following points on each piping system: 

 

a. Adjacent to each valve in piping system. 

b. At every point of entry and exit where piping passes through a wall. 

c. On each pipe riser and junction. 

d. At a maximum interval of 20 feet on pipe lines exposed and concealed above 

accessible ceilings. 

e. Adjacent to all special fittings (regulating valves, etc.) in piping systems. 

f. At every access door. 

 

8. Underground Piping: Provide a continuous, preprinted, bright colored, plastic ribbon 

cable marker with each underground pipe regardless of whether encased.  Locate directly 

over buried pipe, 6 inches to 8 inches below finished grade.  Marker tape used in 

conjunction with buried plastic piping systems shall be special detector type.   

 

F. Control System Devices: All automatic controls, control panels, zone valves, pressure electric, 

electric pressure switches, relays and starters shall be clearly tagged and identified.  Wording 

shall be identical to that on the control diagram in the Contract Drawings. 

 

 

2.5 GENERAL CONSTRUCTION COMPONENTS 

  

A. Roof Curbs and Equipment Support Rails 

 

1. General:  Factory fabricated, minimum 14-inch high, galvanized steel, configured to 

account for roof pitch where pitch exceeds 1/4-inch/ft or where required by manufacturer 

of supported equipment.  Coordinate with roofer and provide cant and step if needed to 

match roof construction.   

2. Roof Curbs: 1.5-inch fiberglass insulation with nominal 2" x 2" wood nailer.  Provide 

damper tray where a damper is indicated.  Thycurb TC, Greenheck, RPS, OAE. 

3. Equipment Support Rails:  Nominal 2" x 4" wood nailer.  Thycurb TEMS, Greenheck, 

RPS, OAE. 

 

B. Access Doors (ADs) 

 

1. Access Doors by Div 08. Coordinate location of Access Doors with Division 08.  Refer 

to Specification Section 08 3113.  

 

2.6 MISCELLANEOUS PROVISIONS 

 

A. Flow Diagrams:  Provide half-size prints of each system flow diagram, including air handling, 

steam, chilled water, heating water, domestic water, domestic HW, etc.  Mount framed under 

plexiglass, and locate either on the associated AHU or on a nearby wall.  Incorporate any as-

built revisions. 
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PART 3 - EXECUTION 

 

 

3.1 INSTALLATION GENERAL REQUIRMENTS 

 

A. Cooperation with Other Trades:  Refer to other parts of these Specifications covering the work 

of other trades which must be carried on in conjunction with the mechanical work so that the 

construction operations can proceed without harm to the Owner from interference, delay, or 

absence of coordination.  Be responsible for the size and location of all openings, foundations, 

etc. 

 

B. Trenching and Backfilling:  Provide all excavation, trenching and backfilling required for the 

installation of the work of this division.    

 

C. Manufacturer's Instructions:  Install all products in accordance with manufacturers’ 

recommendations and the requirements of any applicable listings.  If manufacturers’ 

recommendations and/or requirements of applicable listings conflict with plans and 

specifications, report such conflicts to the Owner's Representative. 

 

D. Field Measurements:  Verify all dimensions and conditions governing the work.  Examine 

adjoining work on which the work of this Division is dependent, and report any deficiencies.     

 

E. Do not compromise the building structural, fire resistant construction or vapor barrier system. 

Supports for Equipment and Systems:  Foundations and structural supports for equipment will 

generally be provided by others.  The contractor for this division shall provide supplementary 

supports as required to support equipment, distribution systems, and other components installed 

under this division.  Prior to installing mechanical work, examine foundations and supports to 

ensure they are adequate to properly support the equipment. Provide all necessary foundations, 

structures, supports, inserts, sleeves, etc, for installation of mechanical and plumbing 

equipment, ductwork and piping, etc.  Coordinate installation of such devices with all 

disciplines.  Verify that the devices and supports are adequate as intended and do not overload 

the building structure. 

 

F. Concealed or Buried Work:  For work which is underground or which will be concealed by 

building construction, provide digital photographs to document the installation throughout the 

construction project, but not less than weekly.  Include plans indicating where the photographs 

were taken.  Notify the OR of when the work will be complete and provide OR a minimum 

five-day period to inspect the work after completion but prior to when it is backfilled or 

concealed by building construction. 

 

G. Access Doors:  Provide as required for access to valves, dampers, controls, or other items for 

which access is required for either operation or servicing.  The type of access door shall be as 

required by the room finish schedule.   

 

H. Alignment of Flexible Couplings:  Flexible couplings between motors and driven equipment 

shall be aligned by a qualified service technician after the equipment is installed and ready for 

operation.  Align equipment per manufacturer’s recommendations under operating conditions 

and temperature.  Provide written certification that each device has been so aligned. 

 

I. Lubrication:  Provide all oil for the operation of all equipment until acceptance.  Be responsible 

for all damage to bearings while the equipment is being operated by Contractor up to the date of 
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acceptance of the equipment.  Protect all bearings and shafts during installation and thoroughly 

grease shafts to prevent corrosion.  Bearings for items of mechanical equipment shall be marked 

at each bearing location as to whether the bearing is a sealed type or relubricable type unit. 

 

J. Tests: All tests shall be conducted in the presence of the designated and authorized Owner's 

Representative.  Notify the Owner's one week in advance of all tests.  Requirements for testing 

are specified under the sections covering the various systems.  Provide all necessary equipment, 

materials, and labor to perform the required tests. 

 

K. Protection of Material and Equipment:  

 

1. Protect all work, materials and equipment furnished and installed under Division 23, 

whether incorporated in the building or not. 

2. All items of mechanical equipment shall be stored in a protected weatherproof enclosure 

prior to installation within the building, or shall be otherwise protected from the weather 

in a suitable manner as approved. 

3. Protect all work and be responsible for all damage done to property, equipment and 

materials.  Coordinate material storage with the Owner's Representative. 

4. Pipe and duct openings shall be closed with caps or plugs, or covered to prevent 

lodgment of dirt or trash during the course of installation.  Plumbing fixtures shall not be 

used by the construction forces.  At the completion of the work clean and polish fixtures, 

equipment and materials prior to turning them over to the Owner. 

 

 

3.2 DRAWINGS 

 

A. The drawings show the general arrangement of the piping, ductwork, equipment, etc.  Follow 

them as closely as actual building construction and work of other trades will permit.  Where 

discrepancies occur between Plans and Specifications, the more stringent shall govern.  All 

Contract Documents shall be considered as part of the work. Because of the small scale of the 

drawings, it is not possible to indicate all offsets, fittings and accessories, which may be 

required, and no attempt has been made to do so.  Rather, the drawings convey the general 

design intent.  Investigate the structural and finish conditions affecting the work and arrange the 

work accordingly, providing fittings, valves, and accessories as required to meet such 

conditions.  Show any such changes on the Record Drawings. 

 

B. Should any doubt or question arise in respect to the true meaning of the drawings or 

specifications, submit an RFI. 

  

C. Install equipment, piping, ductwork, and electrical systems with proper clearance for operation, 

service, and maintenance, including minimum clearances required by applicable codes, 

manufacturer's installation instructions, etc.  Include proper clearance in front of and above 

electrical equipment as defined by the National Electric Code (NEC).  Piping and ductwork 

systems shall not be routed through or above electrical equipment rooms, telecommunications 

rooms, elevator machine rooms, or electrical equipment spaces within mechanical equipment 

rooms. 

 

D. The unique design features of this project will necessitate that the contractor for this division 

provide greater than normal levels of coordination and cooperation with other disciplines. 

 

E. Arrange all concealed mechanical systems carefully to fit within the available space without 
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interference with adjacent structural and electrical systems.  Make all necessary provisions for 

penetrations of piping and ductwork, including sleeves and blockouts in structural systems.  The 

exact location of all exposed mechanical systems, including grilles, registers, and diffusers; 

access doors; sprinkler heads; piping and ductwork exposed within finished areas; and other 

equipment and devices as applicable, shall be coordinated with the Architect, who shall have 

final authority for the acceptance of the work as it relates to the aesthetic design for the facility.   

 

 

3.3 EQUIPMENT SUPPLIED BY OTHERS 

 

A. Certain items of mechanical equipment as listed on the Drawings and/or Specifications will be 

furnished [under other sections of this Specification for mechanical rough-in and connection 

under Division 23, including plumbing, domestic water and waste, process cooling water, 

compressed air, exhaust, etc.  All required mechanical services, including connection of such 

services to equipment shall be provided under Division 23. 

 

 

3.4 INTERRUPTING SERVICES 

 

A. Coordinate the installation of all work within the building in order to minimize interference with 

the operation of existing building mechanical, plumbing, fire protection, and utility systems 

during construction.  Connections to existing systems requiring the interruption of service 

within the building shall be carefully coordinated with the Owner to minimize system 

downtimes.  Requests for the interruption of existing services shall be submitted in writing a 

minimum of two weeks before the scheduled date.  Absolutely no interruption of the existing 

services will be permitted without written review and authorization. 

 

 

3.5 CONCRETE BASES AND HOUSEKEEPING PADS 

 

A. Concrete bases and housekeeping pads shall be installed under all pieces of mechanical 

equipment unless specifically deleted by the Specifications or Drawings. 

 

B. Be responsible for the accurate dimensions of all pads and bases and furnish and install all 

vibration isolators, anchor bolts, etc. 

 

C. Provide concrete housekeeping pad foundations for all floor mounted equipment installed under 

this section unless otherwise shown on the Drawings.  All concrete bases and housekeeping 

pads shall conform to the requirements specified under Division 3, Concrete, portions of these 

Specifications.  Pad foundations shall be 4 inches high minimum, unless otherwise indicated on 

the Drawings.  Chamfer edges shall be 1 inch.  Faces shall be free of voids and rubbed smooth 

with carborundum block after stripping forms.  Tops shall be level.  Provide dowel rods in floor 

for lateral stability and anchorage. 

 

D. Equipment anchor bolts shall be set in a galvanized pipe or sheet metal sleeves 1 inch larger 

than bolt diameter.  Anchor bolts shall be high strength steel J-shape.  Anchor bolt design shall 

be arranged and paid for by the Contractor. 

 

E. Machinery bases, bed plates, sole plates, or vibration isolation units shall be carefully aligned, 

shimmed, leveled, and then grouted in place with commercial non-shrink grout.  When a 

flexible coupling is employed as a part of the drive train, the coupling shall be aligned before 
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the machinery base is grouted.  

 

 

3.6 PRESSURE RELIEF DEVICES 

 

A. Refrigerant pressure relief devices and fusible plugs shall be installed with piping to a safe 

location in accordance with ANSI/ASHRAE Standard 15.  Discharge shall be to atmosphere at 

a location not less than 15 feet above the adjoining ground level and not less than 20 feet from 

any window, ventilation opening, or exit from any building.  Discharge line sizing shall 

conform to ANSI/ASHRAE Standard 15-1994. 

 

B. Each discharge pipe shall be equipped with a drip leg capable of holding 1 gallon of liquid.  The 

drip leg shall include a manual drain valve. 

 

 

3.7 INSTALLATION CHECK 

 

A. An experienced, competent, and authorized representative of the equipment listed below shall 

visit the site of the work and inspect, check, adjust if necessary, and approve the installation for 

the equipment listed below.  The equipment supplier's representative shall revisit the job site as 

often as necessary until all trouble is corrected and the equipment installation and operation is 

approved and accepted. 

 

B. Each equipment supplier's representative shall furnish a written report certifying that the 

equipment (1) has been properly installed and lubricated; (2) is in accurate alignment; (3) is free 

from any undue stress imposed by connecting piping or anchor bolts; and, (4) has been operated 

under full load conditions and that it has operated satisfactorily. 

 

C. Equipment requiring installation check includes the following:    

 

Domestic Hot Water Heaters 

Roof  Top Units 

Facility Management System (See Specification Section 23 0900) 

 

 

3.8 OPERATION PRIOR TO ACCEPTANCE 

 

A. Operation of equipment and systems for the benefit of the Owner prior to substantial completion 

will be allowed provided that a written agreement between the Owner and the Contractor has 

established warranty and other responsibilities to the satisfaction of both parties. 

 

B. Operation of equipment and systems for the benefit of the Contractor, except for the purposes of 

testing and balancing, will not be permitted without a written agreement between the Owner and 

the Contractor establishing warranty and other responsibilities. 

 

 

3.9 OPERATION AND MAINTENANCE (O&M) INSTRUCTIONS 

 

A. At completion of the project provide two complete bound sets of the following documents, 

along with two CDs containing searchable PDFs of these documents.  Organize bound 

information in a logical fashion with a table of contents and tabs for the different sections.  
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Organize PDFs in a logical fashion with bookmarks to assist the operating personnel in 

retrieving desired data.  Provide minimum two 1-hour sessions to instruct Owner's facility 

personnel in how to find information in the bound O&Ms and the PDFs.  Take attendance and 

submit the attendance list to the Owner's Representative.  Include the following: 

 

1. Approved Submittals. 

2. Test reports. 

3. O&M manuals and instructions covering all equipment supplied under this Division, with 

all non-applicable information crossed out.  Clearly identify all required routine 

maintenance.  Include parts lists. 

4. A master Lubrication Chart listing each piece of equipment, the recommended oil or 

grease, and the recommended frequency of lubrication.   

5. The names and addresses of at least one service agency capable of providing required 

maintenance for each item of equipment supplied. 

6. Complete temperature control diagrams including control descriptions, system sequence 

of operation, operating instructions, control system maintenance and calibration 

information, wiring diagrams, and all control setpoints.  See Section 23 0900 for 

additional requirements. 

 

B. See Division 1 for additional requirements concerning manuals, manual distribution, and 

maintenance materials. 

 

C. Submit O&M manuals for review and distribution to the Owner not less than two weeks prior to 

the date scheduled for O&M instructions as specified. 

 

D. Demonstrate proper system operation to the owner's operating staff.  Provide the services of the 

contractor and subcontractors (e.g., mechanical, T&B, temperature control, etc), as required to 

properly demonstrate system operation. 

 

E. Provide the necessary skilled labor and helpers to operate the mechanical systems and 

equipment for a period of 5 days of eight hours each.  During this period, instruct the owner’s 

facility staff fully in the operations, adjustment and maintenance of all equipment provided.  

Provide at least two weeks advanced notice, with a written schedule of each training session, the 

subject of the session, the Contractors' Representatives who plan to attend the session, and the 

time for each session.  Take attendance and submit attendance sheets to the Owner's 

Representative. 

 

 

3.10 RECORD DRAWINGS 

 

A. See Division 1, for additional requirements associated with Project Record Drawings. 

 

B. Maintain a full-size set of marked-up prints showing the installed location and arrangement of 

all work under this division, and in particular where changes were made during construction.  

Keep record drawings accurate and up-to-date throughout the construction period.  Owner’s 

Agents may request to review record drawings during construction and in conjunction with 

review and approval of monthly pay requests.  Include copies of all addenda, RFIs, bulletins, 

and change orders neatly taped or attached to record drawing set.  At the completion of the 

project send the Engineer full-size plans clearly showing all changes from the original design 

marked up in red so as to facilitate the Engineer incorporating these changes into the Engineer’s 

CADD files.  Forward record drawings to the Owner's Representative prior to submitting a 
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request for substantial completion.  

 

 

3.11 SITE VISITS AND OBSERVATION OF CONSTRUCTION 

 

A. The Engineer may make periodic visits to the project site at various stages of construction in 

order to observe the progress and quality of various aspects of the work so as to determine if 

such work is proceeding in general accordance with the Contract Documents.  This observation 

will not release the Contractor from his responsibility to supervise, direct, and control all 

construction work and activities.  The Engineer has no authority over, or responsibility for 

means, methods, techniques, sequences, or procedures of construction or for safety precautions 

and programs, or for failure of the Contractor to comply with applicable laws, regulations, or 

codes. 

 

B. Prior to substantial completion, request that the Engineer provide a final observation visit.  

Complete the attached "Final Observation Checklist," and include it with this request.  For any 

items that are not applicable, mark them "N/A."   

 

 

3.12 PROJECT CLOSEOUT 

 

A. Submit written certification that all work complies with the specifications and applicable codes.  

Submit certifications and acceptance certificates including proof of delivery of record drawings, 

O&M manuals, spare parts required, and equipment warranties. 

 

 

END OF SECTION 230500
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Project:        Date Submitted:      

 

General Contractor:      Date of Final Mechanical System:   

 

Mechanical Contractor:      Observation Requested:     

 

CONTRACTOR'S MECHANICAL & PLUMBING CHECK LIST 

(ALL APPLICABLE ITEMS MUST BE COMPLETED PRIOR TO FINAL OBSERVATION) 

 

In advance of requesting a final mechanical observation for installed mechanical systems, please check all items 

that have been completed.  For all items not applicable to this project mark N/A. 

 

PLUMBING/PIPING 

 

______1. All plumbing fixtures are set, sealed and cleaned. 

 

______2. All domestic and HVAC pipe systems are insulated. 

 

______3. All pipe systems are identified with specified labels and directional arrows. 

 

______4. Floor sinks and drain grates are cleaned and debris removed. 

 

______5. Valve tags are installed. 

 

______6. Special equipment (water softeners, water heaters, piping systems, etc.,) have been checked and 

put into service. 

 

______7. Medical gas systems have been checked and certified. 

 

______8. Special piping systems have been cleaned and pressure tested. 

 

  ______ Fuel Handling  ______ Process Piping 

  ______ Compressed Air  ______ Nitrogen 

  ______ Natural Gas  ______ Vacuum 

  ______ Other   ______ Argon 

      ______ Medical Gas 

      ______ Other 

 

______9. Limestone chips have been installed in acid dilution sumps. 

 

______10. Plumbing/piping connections have been completed to Owner-furnished equipment and equipment 

furnished by other Contractors/Subcontractors. 

 

______11. Exterior wall hydrants have been cleaned. 

 

______12. Concrete collars have been installed at clean-out to grade, valve box, or other specified plumbing 

items. 

 

______13. Drains and relief lines from plumbing and HVAC equipment have been installed and secured in a 

proper manner. 

 

______14. All plumbing equipment and areas of equipment have been cleaned and debris removed. 
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______15. All plumbing equipment required by the Specifications has been identified and/or numbered. 

 

______16. Domestic water systems sterilization has been completed. 

 

______17. Refrigerant piping/system has been charged and tested. 

 

______18. Strainers/suction diffusers have been cleaned. 

 

______19. Backflow preventers have been tested. 

 

______20. Air has been vented from all coils and systems. 

 

______21. Water treatment systems have been charged and tested. 

 

  ______ Chilled Water    ______ Condenser Water 

  ______ Hot Water    ______ Steam/Condensate 

 

______22. Ethylene glycol system has been charged with correct mixture and tested. 

 

______23. Water systems have been cleaned (X) and pressure tested (P) 

 

  ______ Chilled Water    ______ Condenser Water 

  ______ Hot Water    ______ Non-potable Water 

  ______ Steam     ______ Domestic Hot Water 

  ______ Condensate    ______ Domestic Cold Water 

  ______ Fire Protection    ______ Acid Waste and Vent 

  ______ Sanitary Sewer and Vent  ______ Heat Recovery Piping 

  ______ Roof and Overflow Drains   ______ Other (list) 

 

______24. PRVs have been adjusted (water, steam, gases). 

 

FIRE PROTECTION 

 

______1. Fire protection piping is completed. 

 

______2. Fire protection system has been certified by the Fire Marshal's office. 

 

______3. All electrical interlocks between the fire sprinkler components and the fire panel have been 

checked for operation. 

 

______4. Spare sprinkler head, wrench and cabinet are installed. 

 

HVAC - EQUIPMENT AND DUCTWORK 

 

______1. All ductwork has been sealed and insulated. 

 

______2. Return air paths and transfer openings have been verified. 

 

______3. Air handlers have been cleaned inside and out and construction filters removed and replaced with 

final filters. 
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______4. All air handling equipment has been started and operated for the specified time. 

 

______5. All equipment isolators have been adjusted for specified deflection. 

 

______6. All VAV boxes, fan coils, or fan powered boxes are completed and operational. 

 

______7. All pump shafts and couplings have been aligned. 

 

______8. Ductwork, coils, housing, diffusers, registers and grilles have been cleaned. 

 

______9. Boilers have been fired and certified by the supplier. 

 

______10. Cooling towers have been started and inspected by the supplier. 

 

______11. Chillers have been charged, started and certified for operation by the supplier. 

 

______12. Fire dampers are accessible and fully operational. 

 

______13. All HVAC equipment has been lubricated. 

 

______14. HVAC equipment has been labeled in accordance with the Specifications. 

 

______15. Duct pressure testing is complete and accepted. 

 

______16. "HAZARDOUS AREA" signs installed where applicable. 

 

______17. Belt guards installed where applicable. 

 

______18. Variable frequency drives have been tested by the manufacturer's representative and certified to 

be in compliance with all of the specified requirements. 

 

______19. Testing and balancing has been completed, and deficiencies noted have been corrected. 

 

______20. Special systems have been started and tested, such as:  Humidification, laboratory hoods, kitchen 

hoods, and Owner-furnished items. 

 

TEMPERATURE CONTROLS 

 

______1. Temperature control panels and devices have been labeled in accordance with the Specifications. 

 

______2. All control dampers close completely and edge and blade seals form tight seal. 

 

______3. All control valves have been piped as required by the Drawings. 

 

______4. Controls systems are completed and all control points are operating and recording properly. 

 

______5. All temperature control tubing and wiring is installed and secured in accordance with the 

Specifications and the electrical code. 

 

______6. Smoke removal fans and/or smoke detectors have been tested for operation and shutdown. 

 

______7. Freezestats have been tested ensuring fan shutdown and full damper closure. 
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______8. Operator training for temperature controls has taken place. 

 

______9. Refrigerant sensors and equipment room shutdown have been tested. 

 

GENERAL ITEMS 

 

The following specified items have been submitted: 

 

______1. Record Drawings (to be submitted prior to final payment to the Contractor). 

 

______2. Operation and maintenance manuals. 

 

______3. Manufacturer's representative installation check and certification submitted (see list of equipment, 

Section 23 0500). 

 

______4. Testing and balancing reports. 

 

______5. Test kits furnished to Owner. 

 

  ______ Flow Measuring Devices 

  ______ Flow Balance Valves 

  ______ Flow Control Devices 

 

______6. Temperature control schematics and sequence of operation. 

 

______7. Wall-mounted lubrication, valve, and temperature control charts have been installed. 
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DIVISION 23 SUBSTITUTION REQUEST FORM (SRF) 
 

TO:  BRIDGERS & PAXTON CONSULTING ENGINEERS 

PROJECT:               

 

We hereby submit for your consideration the following product instead of the specified item for the above project: 

Section:     Page:     Paragraph/Line:     Specified Item:     

Proposed Substitution:               

 

Attach complete product description, drawings, photographs, performance and test data, and other information 

necessary for evaluation.  Identify specific Model Numbers, finishes, options, etc. 

 

1. Will changes be required to building design in order to properly install proposed substitutions?     YES      

NO   

 If YES, explain:             

 

2. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused 

by requested substitutions?   YES   NO  

 

3. List differences between proposed substitutions and specified item. 

 

 Specified Item      Proposed Substitution 

               

               

               

 

4. Does substitution affect Drawing dimensions?  YES   NO  

 

5. What affect does substitution have on other trades?         

 

6. Does the manufacturer's warranty for proposed substitution differ from that specified?         YES  NO  

 If YES, explain:             

 

7. Will substitution affect progress schedule?      YES   NO  

 If YES, explain:             

 

8. Will maintenance and service parts be locally available for substitution?    YES   NO  

If YES, explain:             

 

9. Does proposed product contain asbestos in any form? YES   NO  

 

SUBMITTED BY:  Firm:           Date:     

Address:                

Signature:        Telephone:       

 

For Engineer's Use Only 

Accepted    Not Accepted     Received Too Late     

By:           Date:      

Remarks:              
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CADD DATABASE LICENSE, INDEMNITY AND WARRANTY AGREEMENT 
 

PROJECT: _____________________________________________ 

 

LICENSE 
 

1.1 LICENSE GRANT:  Contractor is granted use of the CADD Database for the indicated project for the 

specific purpose of preparing submittal documents for this Project.  No other use of the CADD Database is 

granted.  Title to the CADD Database is not transferred to the Contractor. 

 

1.2 COPYING RESTRICTIONS:  Contractor may copy the CADD Database in whole or in part, but only 

for backup and archival purposes and for use by the Contractor's Subcontractors.  Contractor agrees to ensure that 

any entities who receive a copy of the CADD Database from Contractor, either in whole or in part, comply with 

the terms and conditions of this agreement. 

 

1.3 TRANSFER OF CADD DATABASE:  Contractor safeguard the CADD Database from falling into the 

hands of any parties other than those indicated in Section 1.2 of this Agreement. 

 

WARRANTY 
 

2.1 DATABASE WARRANTY:  Bridgers & Paxton (B&P) disclaims all warranties with regard to the 

database, including all implied warranties of fitness.  B&P disclaims all obligations or liabilities for damages, 

including but not limited to, consequential damages rising out of or in connection with the use or performance of 

the database. 

 

INDEMNITY 
 

3.1 INDEMNITY:  Contractor recognizes that the use of the database will be at the Contractor’s sole risk 

and without any liability, risk or legal exposure by B&P.  It shall be the Contractor’s sole responsibility to verify 

dimensions in the drawings prior to using these database files for his intended purpose.  Furthermore, the 

Contractor shall, to the fullest extent permitted by law, defend, indemnify and hold harmless Bridgers & Paxton 

from all claims, damages, losses, and attorney fees arising out of or resulting from the use of the database. 

 

ACKNOWLEDGMENT 
 

4.1 ACKNOWLEDGMENT:  The Contractor acknowledges that (s)he has read this Agreement, 

understands it, and agrees to be bound by its terms and conditions. 

 

CONTRACTOR'S REPRESENTATIVE 
 

Signature:          Company Name:               

 

Name:          Address 1:                  

 

Title:          Address 2:                 

 

Date:          
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SECTION 230504 - PIPE AND PIPE FITTINGS 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General Conditions 

and General Requirements.  

 

B. Lead Ban:  All piping, solder and flux used in the installation of piping systems furnished and 

installed under Division 23, shall be lead free.  The term lead free is defined as pipe which does not 

contain more than 8.0% lead and solder and flux which does not contain more than 0.2% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 23 0500, Common Work Requirements for HVAC. 

 

 

1.3 SUBMITTAL DATA 

 

A. Contractor shall furnish complete submittal data for all piping materials, including manufacturer's 

specifications, certifications, class, type and schedule.  Submittal data shall additionally be furnished 

for pipe hangers and supports, pipe sleeves including sealing and fire safing materials and 

installation. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 PIPE AND PIPE FITTINGS 

 

A. Piping system materials shall be furnished as specified under the Sections describing the various 

piping systems.  Pipe fittings shall be compatible with the piping systems in which they are installed.  

 

B. Pipe fittings for steel piping systems shall be weld, screwed or mechanical couplings.  Butt weld 

fittings shall be manufactured by Weld-Bend, Laddish, or equivalent, standard or extra strong as 

specified in the applicable Sections of this Specification, conforming to ANSI Standard B16.9.  All 

900 weld elbows shall be long radius unless otherwise specified.  Wherever tee connections are 

required in the piping system, manufacturer's straight or reducing tees shall be utilized.  The use of 

fittings formed from welded pipe or pipe sections will not be permitted.  Forged steel 

"Weld-O-Lets", "Branch-O-Lets", and "Thred-O-Lets", as manufactured by Bonney Forge or 

equivalent, may be utilized for welded branch and tap connections up to one-half the size of the 

main.  Forged steel half-couplings conforming to ANSI B16.11 may be used for drain, vent and 

gauge connections.  Flanges shall be forged steel weld neck or slip-on, raised face, Class 150 or 300 

as specified in the applicable Sections of this Specification with full face or ring type non-asbestos 

gasket material suitable for the application. 
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C. Socket weld fittings shall be Schedule 40, 2000 pound or Schedule 80, 3000 pound construction, as 

specified in the applicable Sections of this Specification, conforming to ANSI B16.11, as 

manufactured by Grinnell or equivalent. 

 

D. Screwed fittings shall be Class 150 standard or Class 300 extra heavy, black or galvanized, malleable 

iron or cast iron, as specified in the applicable Sections of this Specification, as manufactured by 

Grinnell or equivalent.  Screwed malleable iron fittings shall conform to ANSI B16.3 and cast iron 

screwed fittings shall conform to ANSI B16.4.  Bushing reduction of a single pipe size or use of 

close nipples will be permitted. 

 

E. Pipe couplings and fittings as manufactured by Victaulic, Tyco-Grinnell, or equivalent may be 

utilized for steel piping systems in lieu of butt weld fittings, as specified in the applicable Sections of 

this Specification.  Couplings shall consist of ductile or malleable iron housing, with gasket, and nuts 

and bolts required to secure the unit.  Gaskets shall be molded of synthetic rubber or other compound 

as recommended by the manufacturer for the fluid application including required pressure and 

temperature operating ranges.  Fittings utilized in conjunction with Victaulic type piping system 

shall be manufacturer's full flow cast iron, malleable iron, or steel fittings with grooves designed to 

accept mechanical couplings.  All piping shall be prepared in accordance with manufacturer's 

specifications, furnished for factory or field installed roll grooves without metal removal.  Square cut 

grooves will not be permitted.  Assembly of couplings, fittings and piping shall be in accordance 

with manufacturer's published instructions.  Gaskets, pipe ends, fittings and coupling housings shall 

be properly lubricated with water-based type lubricant furnished by the coupling manufacturer.  

Couplings shall be Victaulic Style 07 "Zero-Flex" or equivalent, rigid coupling through 24" size.  

For applications in conjunction with connections to items of equipment such as boilers, water 

chillers, cooling towers, etc., Victaulic Style 75 or equivalent couplings shall be utilized.  Adapter 

connections between Class 125 and 150 flanged components and grooved piping system shall be 

made utilizing Victaulic Style 741 and 742 or equivalent flange adapter.  Branch and tap connections 

up to one-half the size of the main may be made utilizing Victaulic Style 72 or equivalent outlet 

couplings and Style 920 or 921 or equivalent branch outlet connections. 

 

F. Pipe fittings for copper piping system shall be wrought copper conforming to ANSI B16.22.  Cast 

brass fittings conforming to ANSI B16.23, may be utilized for sanitary drainage, waste and vent 

systems, HVAC gravity condensate drainage system, and other non-pressure applications. 

 

G. Bronze flanges, Class 125 and Class 150, shall conform to ANSI B16.24.   

 

H. Cast iron fittings for cast iron sanitary soil, waste, and venting piping systems shall be as specified in 

Division 22. 

 

I. Ductile iron fittings for ductile iron water service piping systems shall be as specified in Division 22. 

 

J. Fittings for special piping systems including acid resistant waste and vent systems, high purity water 

distribution systems, PVC piping systems, shall be compatible with the piping system requirements 

and shall be as specified in Division 22. 
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2.2 FLOOR, WALL AND CEILING PLATES 

 

A. Where uncovered, exposed pipes pass through finished floors, finished walls, or finished ceilings, 

they shall be fitted with chromium plated spun brass escutcheon plates.  Plates shall be large enough 

to completely close the hole around the pipe, and shall be not less than 1-1/2" or more than 2-1/2" 

larger than the diameter of the pipes.  All plates shall be securely held in place. 

 

 

2.3 UNIONS 

 

A. Piping 2-1/2" and larger shall be provided with bolted flange union connections.  Weld flanges and 

bolting shall conform to ANSI B16.5.  Bronze flanges shall conform to ANSI B16.24.  Flange class 

shall be as specified in the applicable Sections of the Specifications.  

 

B. Malleable iron grooved joint unions with brass to iron seats, Class 125, 250, or 300, as required by 

the application and compatibility requirements with the piping system fitting classification, 

conforming to MSS SP-77 and ANSI B16.39, shall be provided in piping systems 2" and smaller.  

Copper unions conforming to ANSI B16.22 shall be provided in copper piping systems.  Union 

connections shall be installed at all coils, control valves, equipment connections, and at other 

locations shown on the drawings, and required for proper system operation and maintenance. 

 

 

2.4 DIELECTRIC FITTINGS 

 

A. Dielectric insulating fittings shall be provided to connect dissimilar metals, such as copper tubing to 

ferrous metal pipe.  Connections 2" and smaller shall be threaded dielectric union conforming to 

ANSI B16.39.  Connections 2-1/2" and larger shall be flange union with dielectric gasket and bolt 

sleeves, conforming to ANSI B16.42.  Insulating fittings will not be required between bronze valves 

and copper piping, unless otherwise specified. 

 

 

2.5 PIPE HANGERS AND SUPPORTS 

 

A. All piping shall be rigidly supported from the building structure by means of hanger assemblies 

properly selected and sized for the application in accordance with the manufacturer's 

recommendations and specifications.  Pipe hangers shall be Grinnell, B-Line, Erico, or equivalent. 

 

B. No attempt has been made to show all required piping supports in all locations, either on the 

drawings or in the details.  The absence of pipe supports and details on any drawing shall not relieve 

the Contractor of the responsibility for furnishing and installing proper hangers and supports 

throughout. 

 

C. Piping hangers shall be spaced on the scheduled maximum spacing and shall have hangers not more 

than one foot from each elbow and other changes in direction or elevation.  Provide additional 

hangers and supports at valves, strainers, in-line pumps adjacent to flexible connections, and other 

required heavy components.  Piping system shall be installed in an approved manner and shall not 

overload the building structural frame.  Contractor shall provide additional hangers and miscella-

neous steel supports as may be required to distribute the piping system load over multiple structural 

members where required or directed.  Maximum allowable spacing for steel and copper piping, other 

than fire protection piping, shall be as scheduled in Table No. 1. 
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TABLE NO. 1 

 

MAXIMUM SUPPORT SPACING FOR STEEL 

AND COPPER PIPING SYSTEMS 

 

Steel Piping   - Maximum Spacing 

 1/2" - 5'-0" 

 3/4" and 1"  - 6'-0" 

 1-1/4" through 2" - 8'-0" 

 2-1/2" through 6" - 10'-0" 

 8" through 12" - 12'-0" 

  

  Copper Piping - Maximum Spacing 

 1/2" - 5'-0 

 3/4" through 2" - 6'-0" 

 2-1/2" through 4" - 8'-0" 

 5" and larger - 10'-0" 

 

D. Round rods supporting the pipe hangers shall be of the minimum dimensions as scheduled in Table 

No. 2.  Hanger rods shall be hot-rolled steel, ASTM A-36 or A575, galvanized, all-thread.  Provide 

for controlling level and slope by turnbuckles or other approved means of adjustment and 

incorporate locknuts. 

 

TABLE NO. 2 

 

HANGER ROD SIZE FOR PIPE HANGER SUPPORTS 

 

1/2" to 2" pipe  -   3/8" rod 

2-1/2" to 3" pipe  -   1/2" rod 

4" to 5" pipe  -   5/8" rod 

6" pipe  -   3/4" rod 

8" to 12" pipe -   7/8" rod 

14" and 16" pipe -      1" rod 

18" and 20" pipe - 1-1/4" rod 

24" and 30" pipe - 1-1/2" rod 

 

E. Cast iron soil, waste and vent piping shall be provided with steel clevis type hangers.  Grinnell Fig. 

590 at each pipe joint and at each fitting. 

 

F. Hanger spacing for plastic piping system support shall be as scheduled below in Table No. 3 for 

PVC and CPVC and Table No. 4 for PVDF piping, based on pipe full of liquid with specific gravity 

of 1.0.  See Table No. 5 for specific gravity correction factors.  Piping may be continuously 

supported with a "V" or "U" shaped support made of metal or heat resistant approved plastic 

material.  Hanger supports shall be in accordance with piping system manufacturer's 

recommendations. 
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TABLE NO. 3A 

MAXIMUM SUPPORT SPACING FOR PVC AND CPVC PIPING SYSTEMS 

 

SCHEDULE 40 PVC - MAXIMUM SPACING 

OPERATING TEMPERATURE (DEGREE F) 

 

 PVC AND CPVC      CPVC         

Size   60 & less 80 100 120 140 160 180 200 

 

1/2" and 3/4"  5.5  5 4.5 4 3 3 3 2.5 

1" and 1-1/4"  6  5.5 5.5 4.5 3.5 4 3.5 3 

1-1/2" and 2"  6  6 5.5 4.5 3.5 4.5 4 3.5 

2-1/2" and 3"  7.5  7 6.5 5.5 4.5 5.5 5 4 

4"   8  7.5 7 6 4.5 6 5.5 4.5 

5" and 6"  8.5  8 7.5 6.5 5 7 6 5 

8"   9.5  9 8.5 7 5.5 7.5 6.5 5.5 

10"   10  9 8.5 7 5.5 -- -- -- 

12"   10.5  10 9 8 6 -- -- -- 

 

TABLE NO. 3B 

MAXIMUM SUPPORT SPACING FOR PVC AND CPVC PIPING SYSTEMS 

 

SCHEDULE 80 PVC - MAXIMUM SPACING 

OPERATING TEMPERATURE (DEGREE F) 

 

 

 PVC AND CPVC      CPVC         

Size   60 & less 80 100 120 140 160 180 200 

 

 

1/2"   6  6 5.5 4.5 3.5 3 2.5 2 

3/4"   6.5  6 5.5 5 3.5 3 2.5 2 

1" and 1-1/4"  7  6.5 6 5 4 3.5 2 2.5 

1-1/2" and 2"  7.5  7 6.5 5.5 4 4 3.5 3  

2-1/2" and 3"  8.5  8 7.5 6.5 5 4.5 4 3 

4"   9.5  9 8.5 7 5.5 5.5 5 3.5 

5" and 6"  10  9 8.5 7 5.5 6 5.5 4 

8"   11.5  11 10 8.5 6.5 6.5 6 4.5 

10"   12.5  12 11 9.5 7 -- -- -- 

12"   13.5  13 12 10 8 -- -- -- 
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TABLE NO. 4 

MAXIMUM SUPPORT SPACING FOR PVDF PIPING SYSTEMS 

 

SCHEDULE 80 PVDF - MAXIMUM SPACING 

OPERATING TEMPERATURE (DEGREE F) 

 

 Size   70 & less  100   140   180   200   250 

 

 1/2"   3    3   2.5   2.5   2   2 

 3/4"   3    3   3   3   2.5   2.5 

 1"   3.5    3   3   3   2.5   2.5 

 1-1/4"   4    3.5   3.5   3   3   3 

 1-1/2"   4.5    4   4   3.5   3.5   3 

 2"   5.5    5   4.5   4   3.5   3.5 

 2-1/2"   5.5    5   4.5   4.5   4   3.5 

 3"   5.5    5.5   5   4.5   4   4 

 4"   6    6   5.5   5   5   4.5 

 

 

TABLE NO. 5 

SPECIFIC GRAVITY CORRECTION FACTOR FOR PLASTIC PIPING SYSTEMS 

 

Specific Gravity:  1.0 1.1 1.2 1.4 1.6 2.0 2.5 

Correction Factor:  1.0 0.98 0.96 0.93 0.90 0.85 0.80 

 

G. Fire protection system shall be supported in strict accordance with the requirements contained in the 

applicable NFPA pamphlets and as specified in Division 21, Fire Suppression Systems. 

 

H. Hangers, clamps and other support materials in contact with copper piping shall be copper or copper 

plated to prevent electrolysis.  Hangers for copper piping shall be copper plated adjustable ring type 

Grinnell Fig. CT-269, adjustable swivel ring, Grinnell Fig. CT69, Fig. CT-65 or adjustable clevis 

type or equivalent.  Provide minimum 10 mil plastic wrap around copper pipe at any ferrous point of 

attachment including trapeze hangers, clamps, and other supports. 

 

I. Hangers for steel shall be steel clevis type hangers, Grinnell Fig. 260 or equivalent. 

 

J. Where piping is installed side by side, the Contractor may support the piping utilizing trapeze type 

hanger assemblies.  Horizontal trapeze member shall be galvanized steel channel, not less than 

1-1/2" x 1-1/2" x 12" gauge, or Unistrut.  Contractor shall provide heavier steel members as required 

for the load to be supported and the distance span.  Trapeze hangers shall not be utilized fire and 

sprinkler piping and plumbing drain waste and vent piping.  Hanger rods shall be as specified above, 

properly sized for the load supported but not less than 5/8" diameter.  Un-insulated copper piping 

shall be isolated from the steel trapeze.  Individual pipe shall be guided on the horizontal member at 

every other hanger point with 1/4" U-bolt fabricated from steel rod.  Provide full circle galvanized 

sheetmetal insulation shield for insulated piping at trapeze hangers with U-bolt guide and galvanized 

sheetmetal insulation half-shield at other trapeze hangers.  Insulation shield shall be 18 gauge 

minimum, Grinnell Fig. 167 or equivalent. 
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K. Vertical piping shall be supported at each floor level by means of riser clamps, Grinnell Fig. 261 and 

Fig. G-121, Erico, copper clad for copper piping systems, or equivalent.  Proper allowance for the 

expansion and contraction of the vertical risers shall be provided.  Contractor shall submit shop 

drawings indicating proposed method for support and control of expansion and contraction of 

vertical piping.   

 

L. The use of pipe hooks, chains, or perforated iron for pipe hanger supports will not be permitted. 

 

M. All insulated piping systems specified in Section 22 0700, Plumbing Insulation and Section 23 0700, 

HVAC Insulation, shall be provided with individual hangers sized to encircle the insulation.  

Hangers for insulated domestic water piping and roof drain piping systems may be installed under 

the insulation.  See applicable sections for insulation thickness requirements.  The specified piping 

systems where supported by means of trapeze hangers shall not rest directly on the trapeze horizontal 

members.  The insulation at hangers and trapeze hangers shall be protected by means of insulation 

shield, Grinnell Fig. 167, Erico, or equivalent.  Grinnell Fig. 160, Erico, or equivalent, curved steel 

pipe saddle, shall be provided at roll hangers.  Contractor shall provide section of high density 

calcium silicate insulation or thermal hanger shields as manufactured by Pipe Shields, Inc., or 

equivalent, at all insulation piping system hanger and support points for piping 1-1/2” or larger. 

 

N. Attachment of piping hangers to the building structure shall be provided in a manner approved by 

the Architect. The Contractor shall provide concrete inserts in the building construction at the time 

the concrete is poured and hangers shall be attached to these inserts.  Self-drilling expansion 

anchors, Federal Specification FF-S-325, may be used in concrete construction not less than 4" thick. 

 Applied load shall not exceed manufacturer's approved ratings.  Power driven fasteners may be used 

in existing concrete or masonry not less than 4" thick where approved by the Architect.  Attachment 

to steel construction shall be by means of beam clamps Grinnell Fig. 131, Erico, C-clamps Grinnell 

Fig. 86, Erico, or equivalent may be utilized for attachment of light loads as approved by the 

Structural Engineer.  Attachment to wood construction shall be by means of wood screws or lag 

bolts. 

 

 

2.6 PIPE SLEEVES 

 

Pipe sleeves shall be furnished and set by the Contractor and he shall be responsible for their proper 

and permanent location.  Piping will not be permitted to pass through footings, beams or ribs except 

with written consent of the Architect.  Pipe sleeves shall be installed and properly secured in place at 

all points where pipes pass through gypboard stud walls and concrete, and masonry construction and 

at all fire and smoke rated walls and partitions.  Pipe sleeves, except sleeves in footings and beams 

shall be equal to Pipe Shields Incorporated Model WFB for walls, DFB for decks, or QDFB for 

corrugated decks, or equivalent.  Each sleeve shall be adjustable, with annular spacing packed with 

U.L. approved mineral fiber fire safing material.  Where insulated piping is installed, calcium silicate 

inserts to match the insulation thickness and extending 1" past the sleeve on both ends, shall be 

provided.  Pipe sleeves in concrete and masonry construction, footings and beams shall be Schedule 

40 black steel pipe.  Pipe sleeves in gypboard construction shall be galvanized steel metal.  Sleeves 

shall be not less than 1" or more than 2" larger in diameter than the pipe to be installed.  Pipe sleeves 

in floors shall extend 2" above finished floor in chases and equipment room areas unless otherwise 

approved by the Architect.  Openings between piping and sleeves shall be made watertight with 

plastic cement installed to a minimum depth of 2".  Where pipes pass through exterior walls, the 

annular space between the wall and the pipe shall be sealed by sealing elements made of synthetic 

rubber, pressure plates, and cadmium plated bolts as manufactured by Link-Seal, or equivalent. 
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A. Un-insulated piping passing through fire walls, smoke wall, sound control walls and air plenum 

separations shall be sealed airtight to the adjacent construction by means of UL approved fireproof 

caulking materials. 

 

B. Insulated piping passing through fire walls and smoke walls shall be provided with a section of UL 

approved fire safing insulation to match the required insulation thickness or Pipe Shields, Inc. pipe 

shield sleeves as specified above at the required wall penetrations.  The space between the piping 

sleeve penetration and the adjacent wall Construction shall be sealed airtight with UL approved 

fireproof caulking material.  Penetrations of gypboard sound walls and air plenum separators shall be 

caulked airtight with an approved caulking compound. 

 

 

PART 3 - EXECUTION 

 

 

3.1 PIPING INSTALLATION 

 

A. Provide and erect, according to the best practices of the trade, all piping shown on drawings and 

required for the complete installation of these systems.  The piping shown on the drawings shall be 

considered as diagrammatic for clearness in indicating the general run and connections, and may or 

may not in all parts be shown in its true position.  The piping may have to be offset, lowered or 

raised as required or as directed at the site.  This does not relieve the Contractor from responsibility 

for the proper erection of systems or piping in every respect suitable for the work intended as 

described in the specifications.  In the erection of all piping, it shall be properly supported and 

proper provisions shall be made for expansion, contraction and anchoring of piping.  All piping shall 

be cut accurately for fabrication to measurements established at the construction site.  Pipe shall be 

worked into place without springing and/or forcing, properly clearing all windows, doors, and other 

openings and equipment.  Cutting or other weakening of the building structure to facilitate 

installation will not be permitted.  All pipes shall have burrs and/or cutting slag removed by reaming 

or other cleaning methods.  All changes in direction shall be made with fittings.  All open ends of 

pipes and equipment shall be properly capped or plugged to keep dirt and other foreign materials out 

of the system.  Plugs of rags, wool, cotton waste or similar materials may not be used in plugging.  

All piping shall be arranged so as not to interfere with removal and maintenance of equipment or 

filters or devices; and so as not to block access to manholes, access openings, etc.  Flanges or unions 

as applicable for the type of piping specified shall be provided in the piping at connections to all 

items of equipment including refrigeration machines.  All piping shall be so installed to ensure 

noiseless circulation.  All valves and specialties shall be so placed to permit easy operation and 

access, and all valves shall be regulated, packed and adjusted at the completion of the work before 

final acceptance.  All piping shall be erected to ensure proper draining. 

 

 

3.2 JOINTS 

 

A. Caulked Joints:  Caulked joints in hub-and-spigot piping and vent piping shall be packed firmly with 

white oakum, "Sealite No. 110," or hemp and caulked with pure molten lead not less than 1" deep.  

Resilient molded gasket joints or "Ty-Seal" may be used in lieu of lead and oakum for sanitary soil, 

waste and vent piping.  No-hub pipe and fittings will be accepted with the exception that no-hub 

pipe and fittings shall not be allowed for buried installation. 
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B. Screwed Joints:  Shall have American Taper pipe threads.  Ream pipe ends and remove burrs after 

threading.  Make up joints using Teflon tape or other approved compound applied to the male 

threads only. 

 

C. Solder Joints:  Copper tubing shall be cut square and burrs removed.  Both inside of fittings and 

outside of tubing shall be well cleaned before sweating.  Care shall be taken to prevent annealing of 

fittings and hard drawn tubing when making connections.  Joints for sweated fittings shall be made 

with a non-corrosive paste flux and solid 95-5 tin-antimony wire solder, unless otherwise specified.  

Cored solder will not be permitted.  50/50 lead solder shall not be permitted for any applications. 

 

D. Welded Joints:  On black steel piping 2-1/2" and above in size, the joints may be welded.  Welding 

shall be done using either gas or electric welding equipment.  Certified welders shall be used.  

Welders shall be certified in accordance with Section IX of ASME Boiler and Pressure Vessel Code, 

latest edition.  All pipe surfaces shall be thoroughly cleaned before welding.  Each joint shall be 

beveled before being welded.  Piping shall be securely aligned and spaced, and the width of 

circumferential welds shall form a gradual increase in thickness from the outside surface to the 

center of the weld.  All fittings used in the welded piping systems shall be standard ASA fittings, and 

shall be of standard pipe thickness.  The Contractor shall provide a fireproof mat or blanket to 

protect the structure and adequate fire protection at all locations where welding is done.  The use of 

fittings formed from welded pipe sections will not be permitted. 

 

E. Flanged Joints:  Flanged joints shall conform to the American Standard for cast iron flanged pipe 

fittings, Class 125, 150 or 300 as specified in the applicable Sections of these specifications.  

Gaskets shall be full face or ring type, non-asbestos, suitable for the service on which used. 

 

 

3.3 EXPANSION AND CONTRACTION 

 

A. The Contractor shall make all necessary provisions for expansion and contraction of piping with 

offsets or loops and anchors as required to prevent undue strain.  Contractor shall provide shop 

drawings for proposed method and arrangement for control of expansion and contraction of piping.  

See Section 23 0505 for expansion joints, expansion compensators, pipe guides and pipe anchors. 

 

 

3.4 PROTECTIVE COATINGS 

 

A. All underground steel pipe shall be wrapped with "Scotchwrap" No. 50 tape or equivalent, to give 

not less than two complete layers on the entire underground piping system, or piping shall have 

X-Tru-Coat factory applied plastic protective covering. 

 

 

3.5 FLUSHING, DRAINING AND CLEANING PIPE SYSTEMS 

 

A. The Contractor shall flush out all water systems with water before placing them in operation.  Other 

systems shall be cleaned by blowing them out with compressed air or nitrogen.  After systems are in 

operation and during the test period, all strainer screens shall be removed and thoroughly cleaned. 
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3.6 TESTING 

 

A. Before any insulation is installed or before piping is covered or enclosed, all piping systems shall be 

tested and proven tight at not less than 150% of the maximum service pressure which the piping 

systems will be required to handle.  Piping system tests shall be as specified in the applicable 

sections of this Specification.  All tests shall be witnessed and approved by the Architect. 

 

B. All labor, material, and equipment required for testing shall be furnished by the Contractor.  The 

Contractor shall be responsible for all repairs and retesting as required.  All instruments and other 

equipment whose safe pressure range is below that of the test pressure shall be removed from the 

line or blanked off before applying the tests.  To perform tests, all lines shall be flushed and cleaned. 

 

C. All safety measures required by codes or ordinances or reasonably applicable to the situation shall be 

provided by the Contractor in conjunction with the testing of the piping systems. 

 

D. Equipment or piping to be pressure tested shall not be insulated, covered, or concealed prior to that 

test.  Underground piping may be partially backfilled prior to pressure test when required for 

application of the test except that joints shall remain exposed until after the test.  Tie rods, clamps 

etc., shall be in place and fastened. 

 

E. Tests shall not be used to establish pressure ratings. 

 

F. Protect all piping and equipment against over pressure, collapse from vacuum, and hydraulic shock 

during the filling, testing and draining procedures.  Seats of iron valves shall not be subjected to a 

pressure in excess of the maximum cold working pressure of the valve.  Pressure tests against other 

closed valves shall not exceed twice the normal rating. 

 

G. Apply test pressure only after the system and test medium are at approximately the same 

temperature, preferably not less than 600F.  Note that some applicable codes may require testing 

above a specified minimum temperature. 

 

H. Remove from the system all pumps, turbines, traps, expansion joints, instruments, control valves, 

safety valves, rupture discs, orifice plates, etc., which might be damaged by the test.  Also remove all 

items such as orifice plates which might trap air in a system to be hydrostatically tested.  Disconnect 

all instruments and air lines where copper tubing starts. 

 

I. Systems may be separated into sub-systems for testing if such action will expedite or simplify the 

testing. 

 

J. During hydrostatic testing of lines, provide temporary supports to prevent overstressing supports or 

hangers.  When tests are completed, remove all temporary supports, locks, stops, etc., and adjust 

supports for their cold load and alignment. 

 

 

END OF SECTION 230504 
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SECTION 230505 - PIPING SPECIALTIES 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Furnish and install all piping specialties necessary for satisfactory operation of the systems.  Conform to 

applicable provisions of the General Conditions, Supplemental General Conditions and General 

Requirements. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 23 0500, Common Work Requirements. 

 

B. Section 23 0504, Pipe and Pipe Fittings. 

 

C. Section 23 0523, Valves. 

 

 

1.3 SUBMITTAL DATA 

 

A. Furnish complete submittal data for all piping specialties including manufacturer’s specifications, 

performance characteristics, ratings, installation instructions, certifications and approval of listing agencies, 

wiring diagrams, and selection analysis. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 PRESSURE GAUGES 

 

A. 2.5-inch glycerin filled, SS case, 1.5% accuracy, dual scale (PSI & KPA), bronze bourdon tube and 0.25-

inch NPT connection, brass snubber with properly selected filter disc for the application, and needle valve 

with knurled brass or ABS plastic handle.  Provide multiple needle valves where a single pressure gauge is 

used to measure pressure at multiple points.  Provide siphon for steam gauges.  Winters, Weiss, 

Marshalltown, Ashcroft, Trerice, Weksler, or equivalent.   

 

B. Select pressure range as indicated on the drawings, or if not indicated select so that the normal operating 

pressure is approximately 50% of the scale range.  Provide compound and vacuum gauges where required by 

the application. 

 

C. Install gauges so they are easily readable from normal operator level.  Where the sensing location is not 

convenient to the operator, install the gauge and needle valves at a location easily read from normal operator 

level, extend piping from there to the sensing point on the main pipe, and provide a ball valve for isolation at 

the main.  In addition, provide drain and vent valves to facilitate removing air and water from the sensing 

line. 
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2.2 THERMOMETER AND THERMOMETER WELLS 

 

A. Either liquid filled or digital type, vari-angle, 3-1/2" stem for pipe sizes through 6" and 6" stem for pipe sizes 

8" and larger, dual scale (degrees F & C), separable brass socket, extension neck where installed in insulated 

piping, and accuracy 1% of range.  Winters, Weiss, Moeller, Trerice, Weksler, Duro, or equivalent. 

 

1. Liquid Filled Type: 9" case, straight form, V-shaped, high pressure die cast aluminum, baked enamel 

finish, with heavy glass-protected front firmly secured with spring action, and organic liquid filled 

magnifying lens.  Winters 9IT or approved equal. 

2. Digital Type: May be used both indoors or in outdoor locations not exposed to sunlight, high impact 

ABS plastic housing, suitable for operation at 16 Lux.  Winters 9IT or approved equal. 

 

B. Ranges: Provide the following ranges except where otherwise indicated: 

 

Domestic Hot Water 30-180 degrees F 

 

2.3 MANUAL AIR VENTS 

 

A. Provide manual air vents at locations indicated on the drawings, at the high point of all liquid piping system 

and as otherwise required for proper air elimination and liquid circulation.   

 

B. Manual air vents shall be 1/2" brass ball valves as specified in Section 23 0523.  Provide brass hose 

connection and plug on valve outlet. 

 

 

2.4 AUTOMATIC AIR VENT 

 

A. Provide automatic air vents for all separators, at the high point of all hydronic systems and at locations 

indicated on the drawings.  Automatic air vents shall be 3/4" size, minimum.  Provide manual shut-off ball 

valve between automatic air vent and piping system.  Automatic air vents shall be float type, 150 PSIG 

maximum working pressure, 3/4" NPT system connection, Amtrol Model No. 720, Taco, Armstrong, 

Watson-McDaniel, Hofmann, or equivalent. 

 

 

2.5 MANUAL DRAIN VALVES 

 

A. Provide manual drain valves at locations indicated on the drawings, at the low points of all liquid piping 

systems, and as otherwise required for proper draining of systems.  Manual drain valves shall be sized as 

shown on the drawings but not less than 3/4" size, brass ball valve, as specified in Section 23 0523.  Pipe 

discharge from drain valves to floor drain, floor sink, or as otherwise directed for indirect discharge into 

sanitary sewer system.  For drain valves located above ceiling or in location outside mechanical equipment 

areas provide brass hose connection and cap for valve discharge. 

 

 

2.6 TEMPERATURE AND PRESSURE TEST PLUGS 

 

A. 0.25 or 0.5-inch NPT with brass body, EPDM core, and brass gasketed cap.  Winters, Peterson, or approved 

equal.  Supply one pressure/temperature test kit with two 4" Duro #105 pressure gauges of 1% accuracy and 

ranges as required by application; and two 2" Tel-Tru #39R Bi-metal thermometers with 8" stem, 1% 

accuracy, and ranges as required by the applications; and a protective carrying case. 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 
 

PIPING SPECIALTIES 230505 - 3 

2.7 FLEXIBLE CONNECTORS 

 

A. Furnish and install flexible connectors at locations indicated on the drawings and at all piping connections 

associated with equipment mounted on or hung from vibration isolators.  Flexible connectors shall be 

constructed of multiple ply nylon cord fabric and neoprene, operating pressure 150 PSIG at 220OF through 

12" size and operating pressure of 125 PSIG at 220OF for sizes 14" through 24".  Provide butyl or Hypolon 

liner and applications with fluid temperatures in excess of 225OF. 

 

B. Flexible connectors shall be single or twin sphere with Class 150 flange connections for sizes 2-1/2" and 

larger and threaded connections with galvanized female unions for sizes 3/4" through 2".  Mason Industries 

MFTCR, Hyspan, Metra-Flex, Keflex, Proco, or equivalent.  Flexible connectors required for outdoor 

installation shall be braided brass type. 

 

C. Installation of flexible connectors shall be in strict accordance with manufacturer's recommendations.  

Spacing between piping system flanges shall be based on the flexible connector's expanded length 

corresponding to the system's operating pressure.  Control rods or cables shall be provided for units installed 

in unanchored applications where system operating pressure and dynamic forces exceeds manufacturer's 

recommendations for unrestrained installations. 

 

 

2.8 EXPANSION JOINTS 

 

A. Furnish and install corrugated bellows expansion joint, Hyspan Series 1500, Metra-Flex, Keflex, Proco, 

Flexonics, or equivalent, self-equalizing, 150 PSIG working pressure at 850oF, Class 150  ASA flange 

connections 1-1/2" size and above, single or dual center base configuration as shown on the drawings, 

constructed of corrugated Type 304 or 321 stainless steel, ring controlled, with integral stainless steel or 

Monel sleeve, and removable carbon steel external housing to protect bellows and support insulation.  

Furnish limit rods to prevent expansion joint from exceeding rated travel.  Joint design shall be for maximum 

flexibility over 10,000 cycles minimum. 

 

B. Expansion joint sizing and installation shall be as shown on the drawing and as recommended by the 

manufacturer.  

 

C. Expansion joints shall be insulated with flexible 2" minimum thickness of high temperature fiberglass 

blanket insulation furnished with joint and installed under the external protective housing. 

 

D. Contractor shall carefully check expansion joint limit rods and make adjustments as required to ensure proper 

joint movement and operation. 

 

 

2.9 PIPE ALIGNMENT GUIDES 

 

A. Furnish and install factory fabricated steel pipe alignment guides, Hyspan Series 9500, Metra-Flex, Keflex, 

Proco, Flexonics, or equivalent, to maintain the longitudinal position of pipe centerline between expansion 

joints and compensators with axial restraint.  Alignment guides shall consist of a bolted two-section outer 

cylinder and base with two-section guiding spider bolted tight to the pipe guide.  Guide and spider shall be 

sized to clear pipe and pipe insulation and long enough to prevent over travel of spider and cylinder.  Guides 

shall not be used for pipe support. 

 

B. Alignment guides shall be arranged and installed as shown on the drawings and as recommended by the 

manufacturer. 
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2.10 PIPE ANCHORS 

 

A. Pipe anchors shall be constructed of welded steel as detailed on the drawings.   

 

B. Pipe anchors shall be arranged as shown on the drawings and as required to properly control/piping system 

expansion and contraction in conjunction with system flexibility due to off-sets, bends, and loops and 

expansion joints and compensators. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. All specialties shall be installed in accordance with the best standard practices and as recommended by the 

manufacturer.  

 

B. Install thermometers so they are easily readable from operator level. 

 

C. Where thermometers, gauges, vents and test fittings occur in insulated piping systems or on insulated 

equipment, extension necks shall be provided to extend beyond the insulation. 

 

 

3.2 AIR VENTS 

 

A. Manual air vents shall be installed as specified herein and at the high points in all piping systems. 

 

B. Automatic air vents shall be installed as specified herein and at locations indicated on the drawings.  

Automatic air vents shall be installed level and in accordance with manufacturer's directions to properly vent 

system, complete with individual isolation valves.  

 

 

3.3 TEST AND ADJUSTMENT 

 

A. Field adjust all water pressure regulating valves, flow switches, water level controls,  and specialties to 

provide required system operation. 

 

B. Field test and verify the operation of all safety devices including water relief valves and temperature and 

pressure relief valves. 
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3.4 RELIEF VALVE DISCHARGE 

 

A. Water pressure relief valve and water temperature and pressure relief valve discharges shall be piped full size 

to the outside of the building or discharged indirectly in a properly sized building floor drain or floor sink, 

and as allowed by the Building Mechanical and Plumbing Codes.  When the operating discharge temperature 

is in excess of 212oF, the discharge shall be equipped with a splash shield or centrifugal separator.  

 

B. Water reduced pressure backflow preventer discharge shall be piped full size to the outside of the building or 

discharged indirectly into a properly sized building floor drain or floor sink as allowed by the Building 

Mechanical and Plumbing Codes.  Provide a bronze air gap funnel with stainless steel fasteners for 

installation under reduced pressure backflow prevention relief valve.  Febco Model AGD or equivalent, 1" 

discharge pipe size for backflow preventer size through 2". 

 

 

END OF SECTION 230505 
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SECTION 230523 - VALVES 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. All Valves shall conform with current applicable provisions of the General Conditions, 

Supplemental General Conditions, and General Requirements. 

 

B. All Valves shall meet the current MSS Specifications covering Bronze & Iron Valves.  MSS-

SP-80, MSS-SP-70, MSS-SP71, MSS-SP-85 where applicable. 

 

C. Lead Ban:  Valves shall be lead free.  The term lead free is defined as valves which do not 

contain more than 8.0% lead. 

 

 

1.2 RELATED SECTIONS 

 

A. Section 23 0500 for Common Work Requirements for HVAC. 

 

B. Section 23 0523 for Valve Identification. 

 

C. Section 23 0504 for Pipe and Pipe Fittings. 

 

D. Division 21 for fire suppression system valves and tamper switches. 

 

E. Division 22 for plumbing system. 

 

 

1.3 SCOPE 

 

A. Contractor shall furnish and install all valves and accessories necessary for satisfactory 

operation of the systems. 

 

 

1.4 VALVE REQUIREMENTS 

 

A. All Gate, Globe, Check, Ball valves shall be manufactured by Milwaukee, Nibco, Apollo, 

Stockham, Powell, Crane, Tyco-Grinnell, or equivalent. 

 

B. All lubricated plug valves shall be as manufactured by Rockwell, Walworth, Homestead, or 

equivalent. 
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C. Butterfly valves shall be as manufactured by Milwaukee, W. C. Norris, Centerline, Crane, 

Demco, Keystone, Tyco-Grinnell, Victaulic, Nibco, or Dezurik,, or equivalent.  Butterfly valves 

may be used for closed circuit chilled water, heating hot water (200oF maximum) run-around 

coil and heat pump circulating water systems and for condensing water systems.  Butterfly 

valves shall not be used for domestic water or other non-specified service. 

 

D. Ball valves shall be utilized in lieu of gate valves and globe valves for all HVAC and plumbing 

systems for sizes 2" and smaller. 

 

E. Butterfly valves may be substituted for gate, globe and ball valves for specified services, and 

for other services as may be approved by the Architect. 

 

F. All valves furnished under Division 22 and 23, of the same type, shall be products of a single 

manufacturer unless otherwise approved by Owner's Representative.   

 

G. Provide gate and globe valves with packing that can be replaced with the valve under full 

working pressure. 

 

H. Provide chain operators for valves 4" and larger installed within mechanical equipment spaces 

where valves center line is in excess of eight feet above the floor or operating platform and as 

otherwise indicated on the drawings. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 GENERAL SERVICE VALVES, HVAC AND PLUMBING SYSTEMS 

 

A. Gate Valves - 2" and Smaller, Class 125:  Valves 2" and smaller shall be cast of ASTM B-62 

bronze, Class 125 construction, solid disc, rising stem, gland packed, non-asbestos packing.  

Milwaukee 148 (Threaded) or equivalent; Milwaukee 149 (Solder), or equivalent. 

 

B. Gate Valves - 2" and Smaller, Class 150:  Valves 2" and smaller shall be cast of ASTM B-62 

bronze, Class 150 construction, solid wedge disc, rising stem, union bonnet, gland packed, non-

asbestos packing.  Milwaukee 1151 (Threaded) or equivalent; Milwaukee 1169 (Solder), or 

equivalent 

 

C. Gate Valves - 2" and Smaller, Class 300:  Valves 2" and smaller shall be cast of ASTM B-62 

bronze, Class 300 construction, solid wedge disc, rising stem, union bonnet, gland packed, non-

asbestos packing.  Milwaukee 1184 (Threaded) or equivalent. 

 

D. Gate Valves - 2-1/2" and Larger, Class 125:  Valves 2-1/2" and larger shall be of ASTM A-126 

Class B cast iron, flanged ends, Class 125 construction, OS & Y Type, rising stem, bronze trim, 

non-asbestos packing.  Milwaukee F2885 or equivalent. 

  

E. Gate Valves - 2-1/2" and Larger, Class 250:  Valves 2-1/2" and larger shall be of ASTM A-126 

Class B cast iron, flanged ends, Class 250 construction, OS & Y Type, rising stem, bronze trim, 

non-asbestos packing.  Milwaukee F2894 or equivalent. 
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F. Globe Valves - 2" and Smaller, Class 125:  Valves 2-1/2" and smaller shall be of ASTM B-62, 

Class 125 construction, bronze trim, gland packed, non-asbestos packing.  Milwaukee 502 

(Threaded), or equivalent; Milwaukee 1502 (Solder) or equivalent. 

 

G. Globe Valves - 2" and Smaller, Class 150:  Valves 2" and smaller shall be of ASTM B-62, 

bronze, Class 150 construction, bronze trim, composition disc, union bonnet, gland packed, 

non-asbestos packing.  Milwaukee 590 (Threaded) or equivalent; Milwaukee 1590 (Solder), or 

equivalent. 

 

H. Globe Valves - 2" and Smaller, Class 300:  Valves 2" and smaller shall be of ASTM B-62, 

bronze,  Class 300 construction, bronze trim, union bonnet, gland packed, non-asbestos 

packing.  Milwaukee 572 (Threaded) or equivalent 

 

I. Globe Valves - 2-1/2" and Larger, Class 125:  Valves 2-1/2" and Larger shall be of ASTM A-

126, Class B cast iron, flanged ends, Class 125 construction, bolted bonnet, gland packed, non-

asbestos packing.  Milwaukee F2981M or equivalent. 

 

J. Globe Valves - 2-1/2" and Larger, Class 300:  Valves 2-1/2" and larger shall be of ASTM A-

126, Class B cast iron, flanged ends, Class 300 construction, bolted bonnet, gland packed, non-

asbestos packing.  Milwaukee F2983 or equivalent. 

 

K. Check Valves - 2" and Smaller, Class 125:  Valves 2" and smaller shall be cast of ASTM B-62 

bronze, Class 125 construction, Y-pattern, swing type design, teflon seat, disc for steam 

service, Buna-N for water service.  Milwaukee 509 (Threaded) or equivalent; Milwaukee 1509 

(Solder) or equivalent. 

 

L. Check Valves - 2" and Smaller, Class 150:  Valves 2" and smaller shall be cast of ASTM B-62 

bronze, Class 150 construction, Y-pattern, swing type design, bronze seat, composition disc, 

teflon seat disc for steam service, Buna-N for water service.  Milwaukee 510 (Threaded) or 

equivalent; Milwaukee 1510 (Solder) or equivalent. 

 

M. Check Valves - 2" and Smaller, Class 300:  Valves 2" and smaller shall be cast of ASTM B-62 

bronze, Class 300 construction, Y-pattern, swing type design, bronze regrinding disc.  

Milwaukee 507 (Threaded) or equivalent. 

 

N. Check Valves - 2 1/2" and Larger, Class 125:  Valves 2-1/2" and larger shall be of ASTM A-

126 Class B, cast iron, flanged ends, Class 125 construction, bolted bonnet, bronze trim, swing 

type design.  Milwaukee F2974M or equivalent. 

 

O. Check Valves - 2 1/2" and Larger, Class 250:  Valves 2-1/2" and larger shall be of ASTM A-

126 Class B, cast iron, flanged ends, Class 250 construction, bolted bonnet, bronze trim, swing 

type design.  Milwaukee F2970 or equivalent. 

 

 

2.2 BUTTERFLY VALVES 

 

A. Valves 2-1/2" and larger shall be full lug pattern, ASTM A-216, Class B cast iron body, 416-SS 

stems, aluminum/bronze disc, EPDM liner and seats (-30oF to 275oF) w/rigid phenolic 

cartridge, 200 PSIG working pressure with Bubble tight shut-off.  Valves shall be for mounting 
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between flanges with lugs drilled and tapped so that pipe may be disconnected on either side of 

valve with opposite end remaining under pressure.  Milwaukee ML-123-E or equivalent. 

 

B. Valves 4" and smaller shall be provided with level handler operator with spring loaded lock 

stops.  Valves 5" and larger shall be furnished with manual gear operator with hand wheel. 

 

C. Valves installed for insulated services shall be provided with extensions, as required, such that 

operator does not interfere with insulation or insulation jacketing. 

 

D. Butterfly valves furnished for use in grooved piping system shall meet the material 

specification requirements as specified herein. 

 

 

2.3 BALL VALVES 

 

A. Valves 2" and smaller shall be cast of ASTM B-62 bronze, Class 150 construction, 600 PSI 

W.O.G.  Two-piece body, chrome plated ball, blowout proof stem, reinforced TFE seats, non-

asbestos packing.  Milwaukee BA-100 (threaded) or equivalent.  Milwaukee BA-150 (solder) 

or equivalent. 

 

B. Valves installed on insulated services shall be provided with extensions, as required, such that 

operator does not interfere with insulation or insulation jacketing.  Cutting or notching of the 

insulation or bending of handles shall not be permitted. 

 

 

2.4 BALANCE VALVES 

 

A. Valves 2" and smaller:  Ball valve, bronze, Class 150 construction, 600 PSI W.O.G., Two piece 

body, Milwaukee BA-100 (threaded).  Milwaukee BA-150 (soldered), as specified herein or 

equivalent. 

 

B. Valves 2-1/2" and larger:  Lubricated plug valve, cast iron construction, 175 PSI W.O.G., Class 

125 flange connections, level handle for valves 4" and smaller, manual gear operator with 

handle wheel for valve 5" and larger.  Walworth No. 1797F or equivalent. 

 

C. Valves 2-1/2" and larger:   

 

1. Butterfly valve, full lug pattern, as specified herein. 

2. Furnish level handle with infinite throttling positions and locking device for securing 

handle in any position for valves 4" and smaller and manual gear operator with hand 

wheel for valves 5" and larger. 

 

 

2.5 NATURAL GAS VALVES 

 

A. Valves 3/4" and Smaller:  Bronze natural gas cock, Walworth No. 590 (square head), Walworth 

591 (flat head) or equivalent. 
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B. Valves 3" and Smaller:  Ball valve shall be cast of ASTM B-584 bronze, Class 250 

construction, threaded connections, chrome plated big ball and stem, RDTFE seat and stem 

packing, blow-out proof stem, UL Listed for natural gas service, Apollo 80-100 Series or 

equivalent. 

 

C. Valves 4" and Larger:  Lubricated plug valve, cast iron construction, 175 PSIG W.O.G., 

threaded connection for valves 2" and smaller, Class 125 Flange connections, level handle 

operator.  Walworth No. 1797F (Flanged) or equivalent. 

 

 

2.6 MANUAL AIR VENTS AND DRAIN VALVES 

 

A. For manual air vents and drain valves, see Specification Section 23 0505, Piping Specialties. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. All valves shall be installed in locations which will allow easy operation and facilitate 

maintenance. 

 

B. Gate and Globe valves shall be installed with stems horizontal. 

 

 

END OF SECTION 230523 
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SECTION 230549 - HVAC AND ELECTRICAL INSTALLATION COORDINATION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General 

Conditions and General Requirements. 

 

 

1.2 RELATED DIVISIONS AND SECTIONS 

 

A. Section 23 0500, Common Work Requirements for HVAC. 

 

B. Section 23 0900, Automatic Temperature Controls. 

 

C. Division 26 for Electrical. 

 

 

1.3 SCOPE 

 

A. It is the intention of this section to summarize the coordination of effort defined in the related 

sections and divisions of this specification.  

 

B. If there is a conflict between this Section and other Sections and Divisions of this specification, 

this Section shall be the governing and decisive Section. 

 

C. Make all connections to motors and controls for equipment supplied and/or installed under 

Division 23 according to Table 1 on the following page. 

 

 

PART 2 - PRODUCTS 

 

Not Applicable. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. No work shall be performed until the reviewed and marked submittal data have been reissued to 

the Contractor, unless written permission is obtained from the Architect. 
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TABLE 1 

 

Item or System 

 

Note 

Supplied By 

(3) 

Installed By 

(3) 

Powered 

 By  

Control Field 

Wiring By 

Equipment Motors  Div. 23 Div. 23 Div. 26 N/A 

Motor Control Center Including Starters, Pilot 

Lights, Heater, Switches, Auxiliary Contacts, 

and Internal Control Wiring 

 Div. 26 Div. 26 Div. 26 Div. 23 

Stand Alone Motor Starters (outside motor 

control centers) 

(1) Div. 26 Div. 26 Div. 26 Div. 23 

Variable Frequency Drives (VFD’s)  Div. 23 Div. 23 Div. 26 Div. 23  

Fused and Non-Fused Disconnects (1) Div. 26 Div. 26 Div. 26 N/A 

Control Relays & Control Transformers (1) Div. 23 Div. 23 Div. 26 Div. 23  

Refrigeration Gas Monitor  Div. 23 Div. 23 Div. 26 Div. 23  

Kitchen Make-up System & Hood Exhaust Fans   Div. 23 Div. 23 Div. 26 Div. 26 

Kitchen Exhaust Hoods & Lab Fume Hoods  Div. 11 Div. 11 Div. 26 N/A 

Kitchen Hood Fire Protection System  Div. 11 Div. 11 Div. 26 N/A 

Kitchen Hood Natural Gas Shut-Off Valve  Div. 11 Div. 23 Div. 26 N/A 

Fan Coil Units Including   Div. 23 Div. 23 Div. 26 Div. 23 

Min. Outside Air Units Including Mixing 

Dampers 

 Div. 23 Div. 23 Div. 26 Div. 23  

Rooftop A/C Units Including Mixing Dampers  Div. 23 Div. 23 Div. 26 Div. 23  

HVAC Unit Smoke Detectors  Div. 28 Div. 23 Div. 26 / 

28 

Div. 28 

Fire/Smoke Control Dampers & Smoke Dampers  Div. 23 Div. 23 Div. 26 Div. 28 

Fan Coil Unit Condensate Float Switches  Div. 23 Div. 23 N/A Div. 23  

Supply, Return & Exhaust Fan with unit 

mounted 115 VAC 2-position damper actuators 

interlock with fan motor/starter 

 Div. 23 Div. 23 Div. 26 N/A 

Non-FMS Control Devices Including Wall 

Switches, Timers, Thermostats 

 Div. 23 Div. 23 Div. 26 Div. 26 

Fire Alarm System & Interface w/HVAC System  Div. 28 Div. 28 Div. 28 N/A 

      

 

TABLE NOTES: 

1. Unless specified to be supplied with the equipment 

2. Division 26 shall provide 120 VAC power to each mechanical space and the central plant as 

indicated on the drawings.  Any additional power, transformers, and distribution shall be provided by 

the Section or Division indicated. 

3. Division 23 indicates the HVAC contractor or their designated representative including equipment 

suppliers, sub-contractors, etc. 

 

 

END OF SECTION 230549 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING 

 

 

PART 1 - GENERAL 

 
 

1.1 REQUIREMENTS 

 

A. Testing and balancing of the mechanical systems shall be under the direction and coordination 

of the HVAC and Controls Performance Assurance Contractor (PAC) directly contracted by the 

Owner. THE PAC SHALL PROVIDE THE OWNER’S TEST AND BALANCE (TAB) 

SERVICES and shall be responsible for coordination, supervision, execution, furnishing the 

data required by the test procedures, and report preparation for the testing, adjusting, and 

balancing requirements outlined in this Section.  

 

B. TAB will be provided by the Owner’s PAC and paid for by the Owner. This Section serves to 

clarify the responsibilities of the Contractor and describes the procedures of the Owner’s PAC. 

 

C. During the testing, adjusting, and balancing work, the Owner’s PAC may identify issues or 

recommended corrective measures. These will be compiled in the Installation Issues Log 

maintained by the PAC and RFIs will be created by the PAC as appropriate. The Construction 

Stage Deficiency Log will be promulgated to responsible parties via the Owner’s Representative 

and the Architect. IMPLEMENTATION OF CORRECTIONS SHALL BE PERFORMED BY 

THE CONTRACTOR AT NO ADDITIONAL CHARGE. If the Contractor believes recommended 

corrections are beyond the scope of work specified in the contract, it shall be the Contractor’s 

responsibility to request and receive written change order authorization through the Owner’s 

established process prior to undertaking those recommended corrections. 

 

D. The Contractor shall provide services of a qualified manufacturer’s representative of the Direct 

Digital Control System and qualified representatives of the mechanical and electrical 

subcontractors as required for the TAB work and CONTRACTOR SHALL INCLUDE 

CONTRACTOR’S COST FOR THE CONTRACTOR’S TESTING, ADJUSTING, AND 

BALANCING REQUIREMENTS IN HIS CONTRACT PRICE. SERVICES OF THE TAB 

AGENCY SHALL BE PROVIDED BY THE OWNER AND ARE NOT PART OF THE 

CONTRACT PRICE. 

 

E. Mechanical system installation, start-up, initial testing, the preparation of Operation and 

Maintenance Manuals, and operator training are the responsibility of the Contractor. The 

testing, adjusting, and balancing requirements in this Section do not relieve the Contractor from 

the obligations to complete all portions of the work in a satisfactory and fully operational 

manner. 

 

F. The Owner’s PAC shall include the following in its Scope of Work: 

 

1. Perform Testing and Balancing of the systems. Contractor shall provide full-time services 

of electrical and control subcontractors for this testing and balancing work. 
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1.2 RELATED WORK SPECIFIED ELSEWHERE 

 

A. The general provisions of the Contract, including General Conditions, Supplementary General 

Conditions (if any), and General Requirements apply to the work specified in this Section. 

 

B. Section 23 0500 Common Work Requirements for HVAC 

 

C. Section 23 0523 Valves 

 

D. Section 23 0549 HVAC & Elec Installation Coordination 

 

E. Section 23 0810 Performance Assurance for HVAC 

 

F. Section 23 0900 Automatic Temperature Controls 

 

G. Section 23 3000 Air Tempering System Equipment 

 

H. Section 23 7413 Packaged Outdoor Central Station AHU 

 

 

1.3 REFERENCES 

 

A. AABC – National Standards for Total System Balance 

 

B. ASHRAE 111 – Practices for Measurement, Testing, Adjusting, and Balancing of 

Environmental Systems 

 

C. NEBB – Procedural Standards for Measurement, Testing, Adjusting, and Balancing of 

Environmental Systems 

 

D. SMACNA – HVAC Systems Testing, Adjusting, and Balancing 

 

 

1.4 SUBMITTALS BY OWNER’S PAC 

 

A. Field Reports indicating deficiencies in systems that would prevent proper testing, adjusting, 

and balancing of systems and equipment to achieve specified performance. 

 

B. Report forms or outlines indicating adjusting, balancing, and equipment data required. Submit 

prior to commencing work. 

 

C. Test Reports including data on forms containing information indicated in Schedules. 

 

D. Draft copies of TAB Report for review prior to Substantial Completion of Project. 

 

E. Copies of final TAB Report for inclusion in the Final HVAC and Controls Performance 

Assurance Report   

 

F. Provide submittals and reports to PAC for transmittal to Owner’s Representative and Design 

Professional.  
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G. Provide reports in letter size, 3-ring binder manual format complete with index page, indexing 

tabs, and with cover identification at front and side. Include set of reduced drawings with air 

outlets and equipment identified to correspond with data sheets, and indicating 

thermostat/temperature sensor locations.  

 

 

1.5 QUALITY ASSURANCE 

 

A. Perform total system balance in accordance with NEBB Procedural Standards. 

 

 

1.6 SEQUENCING 

 

A. Sequence TAB work in conjunction with work by the Contractor. TAB work and milestones 

shall be incorporated in the Contractor’s Project Schedule. 

 

B. Sequence TAB work to commence after completion of systems. TAB work shall be completed 

as a prerequisite for Substantial Completion of the Project. 

 

 

PART 2 - PRODUCTS 

 

Not Used 

 

 

PART 3 - EXECUTION 

 

 

3.1 AGENCIES 

 

A. The independent Owner’s PAC will be responsible for coordination, supervision, execution, and 

report preparation for the testing, adjusting, and balancing requirements of this Section. 

 

 

3.2 SYSTEM READINESS 

 

A. Contractor shall verify that systems are installed, complete and operable before the 

commencement of TAB work. The contractor shall insure the following conditions: Systems are 

started and operating in a safe and normal condition. 
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1. Automatic temperature controls are installed complete and operable including 

verification of proper end device operation and installation of required occupancy 

schedule programming. 

2. Proper thermal overload protection is in place for electrical equipment 

3. Final filters are new and in place. 

4. Coil fins are clean and combed if needed 

5. Duct systems are clean of debris. 

6. Fans are rotating correctly 

7. Motors and bearings are properly lubricated. 

8. Any excessive vibration has been corrected. 

9. Fire/Smoke and volume dampers are in place, open, and operating properly. 

10. All ductwork connections are complete, access doors are closed, and duct end caps are in 

place. 

11. Air outlets are installed and connected. 

12. Duct system leakage is minimized per the Specifications. 

13. Water systems have been flushed, refilled, and vented. 

14. Strainers or filters are in place and clean. 

15. Control valves, check valves, and flow meters are installed and operating properly. 

16. All manual valves, balancing devices, and control valves are open. 

17. Pump rotation is correct and water is flowing. 

18. System make-up water pressure is properly adjusted. 

 

B. Construction Checklist forms to verify the readiness of systems for TAB work are provided 

following the end of this Section.  The project-specific Construction Checklists developed by 

the Owner’s PAC shall be used for the project. The Contractor shall have personnel with direct 

knowledge complete the individual checklists to verify that systems are installed, complete and 

operable prior to the commencement of TAB work. These checklists do not replace any 

manufacturer-recommended procedures. 

 

C. Prior to commencement of TAB work, the Contractor shall submit a written request to the 

Owner, including completed Construction Checklists forms for mechanical inspection of the 

project. This inspection shall be conducted by a duly appointed representative of the Mechanical 

Engineer’s office, the Mechanical Contractor’s Superintendent, and representatives of the 

Owner’s PAC. The inspection shall establish to the satisfaction of all parties that the systems are 

ready for testing and balancing.  

 

D. If the Owner’s PAC finds that systems are not ready for TAB services Contractor will be 

subject to charges for the Owner’s PAC’s  lost time and expenses. 

 

 

3.3 PREPARATION 

 

A. The Owner’s PAC shall provide necessary calibrated instruments required for testing, adjusting, 

and balancing operations. The Owner’s PAC shall make instruments available to 

Architect/Engineer to facilitate spot checks during testing. 

 

B. Additional balancing devices, if required, shall be furnished and installed by Contractor. 
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3.4 INSTALLATION TOLERANCES 

 

A. Air Handling Systems: Adjust to within plus or minus 10 percent of design conditions for 

supply systems and within plus or minus 10 percent of design conditions for return and exhaust 

systems. 

 

B. Air Outlets and Inlets: Adjust total to within plus or minus 10 percent of design conditions to 

space. Adjust outlets and inlets in space to within plus or minus 10 percent of design conditions. 

 

C. If tested air quantities are not within the required limits, the Contractor must replace fan pulleys, 

sheaves, belts, or add balancing dampers, etc. as required to meet the Specifications. If 

acceptable to Contractor, TAB Agency may install replacement pulleys, sheaves, or belts as 

required to meet the Specifications. Installation of pulleys, sheaves, or belts by TAB Agency 

shall have no effect on Contractor’s warranty.  

 

D. Water: Adjust to within plus or minus 10 percent of design conditions. 

 

 

3.5 ADJUSTING BY OWNER’S PAC 

 

A. Ensure recorded data represents actual measured or observed conditions. 

 

B. Permanently mark settings of valves, dampers, and other adjustment devices to allow settings to 

be restored. Set and lock memory stops. 

 

C. After adjustments, take measurement to verify balance has not been disrupted or that such 

disruption has been rectified. 

 

D. Leave systems in proper working order, replace belt guards, close access doors, close doors to 

electrical switch boxes, restore thermostats to specified settings, and restore Direct Digital 

Control System to normal operation. 

 

E. At Final Inspection, recheck random selections of data recorded in report. Recheck points or 

areas as selected and witnessed by the Owner. 
 

 

3.6 PROCEDURE BY OWNER’S PAC 

 

A. Air Handling and Distribution Systems 
 

1. Adjust air handling and distribution systems to provide required or design supply, return, 

and exhaust air quantities at site altitude. 

2. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional 

area of duct. 

3. The total air volume handled by the system shall be determined by means of a Pitot tube 

and draft gauge. The total air delivered by each duct shall be measured by Pitot tube 

traverses.   

4. The average velocity in the duct shall be determined by velocity readings which are taken 

in the center of equally divided areas in the cross section of the duct. The number of areas 
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in which velocity readings are to be taken is determined by the size of the duct, based on 

a maximum size of equally divided areas of 8 inches.  

5. Measure air quantities at air inlets and outlets. The volume dampers, pressure controllers, 

outlets and other devices shall be adjusted so the air volumes will be as shown on the 

drawings.  

6. Adjust distribution system to obtain uniform space temperatures free from objectionable 

drafts and noise. 

7. Use volume control devices to regulate air quantities only to the extent that adjustments 

do not create objectionable air motion or sound levels. Effect volume control by duct 

internal devices such as dampers and splitters. 

8. Vary total system air quantities by adjustment of fan speeds. Provide drive changes 

required. Vary branch air quantities by damper regulation. 

9. Provide system schematic with required and actual air quantities recorded at each outlet 

or inlet. 

10. Measure air static pressure conditions on air supply units, including filter and coil 

pressure drops, and total pressure across the fan. Make allowances for 50 percent loading 

of filters. 

11. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for 

design conditions. 

12. Measure temperature conditions across outside air, return air, and exhaust dampers to 

check leakage. 

13. Where modulating dampers are provided, take measurements and balance at extreme 

conditions. 

14. Measure building static pressure and adjust supply, return, and exhaust systems to 

provide required relationship between each to maintain approximately 0.05 inches 

positive static pressure near the building entries. 

15. On completion of the test the Owner’s PAC shall prepare a typewritten report showing 

the tested values for inclusion in the Final HVAC and Controls Performance Assurance 

Report. This report shall include all flows, temperatures, temperature drops, and motors 

for the plumbing and mechanical systems. The CFM of each supply outlet with 

corresponding room number shall be included. This report shall include the fan RPM, 

nameplate data, the voltage and amperage readings of the fan motors, and the fan suction 

and discharge static pressure.  

 

B. Water Systems 

 

1. Verify systems have been flushed clean, strainers and filters are in place and clean, and 

that the system has been refilled and vented. 

2. Verify that Contractor has installed all temperature and pressure test plugs as required to 

obtain a thorough flow test.  

3. Provide air and water entering and leaving conditions on all equipment. 

4. Record pump flow rates, pressures, running amperage, and full load amperage at design 

flow and shut off conditions. 

 

 

3.7 SCHEDULES BY OWNER’S PAC 

 

A. Equipment Requiring Testing, Adjusting, and Balancing: 
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1. Air Handling Units 

2. Fans 

3. Air Filters 

4. Air Inlets and Outlets 

5. Automatic Temperature Controls – Thermostats and Timeclocks. 

 

B. The Owner’s PAC’s report shall contain all test, adjustment, and balance data and information 

on any discrepancies from the specifications or design conditions. The following should be 

included as a minimum: 

 

1. Title Page 

 

a. Name of Owner’s PAC 

b. Address of Owner’s PAC 

c. Telephone Number(s) of Owner’s PAC 

d. Project Name 

e. Project Location 

f. Project Architect 

g. Project Engineer 

h. Project Contractor 

i. Project Altitude 

j. Report Data 

 

2. Summary Comments 

 

a. Final Performance versus Design 

b. Notable characteristics of systems 

c. Identify any instances where the actual control sequence of operation varies from 

the designed and submitted sequences.   

d. Summary of outdoor and exhaust air flows to indicate amount of building 

pressurization 

e. Nomenclature used throughout report 

f. Test conditions 

 

3. Instrument List 

 

a. Instrument Used 

b. Manufacturer 

c. Model Number 

d. Serial Number 

e. Calibration Date 

 

4. Electric Motors 

 

a. Manufacturer 

b. Model/Frame 

c. HP/BHP 

d. Phase, voltage, amperage, nameplate, actual, no load 

e. RPM 

f. Service factor 

g. Starter size, rating, heater elements 
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h. Sheave make, size, bore (as installed and any replacement) 

 

5. V-Belt Drive 

 

a. Identification/Location 

b. Required driven RPM 

c. Driven sheave diameter and RPM (as installed and any replacement) 

d. Belt size and quantity 

e. Motor sheave diameter and RPM (as installed and any replacement) 

 

6. Air Moving Equipment 

 

a. Location 

b. Manufacturer 

c. Model Number 

d. Serial Number 

e. Supply air flow - specified and actual 

f. Return air flow - specified and actual 

g. Outside air flow - specified and actual 

h. Total external static pressure – specified and actual 

i. Inlet pressure 

j. Discharge pressure 

k. Sheave - make/size/bore (as installed and any replacement) 

l. Belts - make/size/quantity 

m. Fan RPM 

 

7. Return Air/Outside Air Data 

 

a. Identification/location 

b. Design air flow 

c. Actual air flow 

d. Design return air flow 

e. Actual return air flow 

f. Design outside air flow 

g. Actual outside air flow 

h. Return air temperature 

i. Outside air temperature 

 

8. Exhaust Fan Data 

 

a. Location 

b. Manufacturer 

c. Model Number 

d. Serial Number 

e. Air flow - specified and actual 

f. Total external static pressure – specified and actual 

g. Inlet pressure 

h. Discharge pressure 

i. Sheave - make/size/bore (as installed and any replacement) 

j. Belts - make/size/quantity 

k. Fan RPM 
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9. Duct Traverse 

 

a. System zone/branch 

b. Duct size 

c. Area 

d. Design velocity 

e. Design air flow 

f. Test velocity 

g. Test air flow 

h. Duct static pressure 

i. Air Temperature 

j. Air correction factor 

 

10. Domestic Water Systems  

 

a. Location 

b. Pump Manufacturer 

c. Pump Model Number 

d. Pump Serial Number 

e. Water flow - specified and actual 

f. Total pressure – specified and actual 

g. Suction pressure 

h. Discharge pressure 

i. Full load amperage at design flow and shut off conditions 

 

11. Vibration Test (by Owner’s PAC if required by Owner) 

 

a. Location of points 

i. Fan/pump bearing drive end 

ii. Fan/pump bearing opposite end 

iii. Motor bearing drive end 

iv. Motor bearing center (if applicable) 

v. Motor bearing opposite end 

vi. Casing bottom or top 

vii. Casing side 

viii. Duct after flexible connection (discharge) 

ix. Duct after flexible connection (suction) 

 

b. Test readings 

i. Horizontal - velocity and displacement 

ii. Vertical - velocity and displacement 

iii. Axial - velocity and displacement 

 

c. Normally acceptable readings, velocity and acceleration 

d. Unusual conditions at time of test 

e. Vibration source if non-complying 

 

12. Life Safety Systems 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 
 

TESTING, ADJUSTING AND BALACING 230593 - 10 
 

a. The Contractor shall be required to demonstrate satisfactory operation of Life 

Safety Controls and Smoke Damper operation to the Test and Balance Agency 

unless the appropriate Authority Having Jurisdiction requires separate verification 

by the local Fire Marshal.  

 

Example Construction Checklist 

Air Handling Unit 

 

Project: 

Location:                                                           System/Equipment:                                                           

Manufacturer:                                                    Model:                              Serial: 

Area/System Served: 

 

The Contractor shall have personnel with direct knowledge complete this checklist to verify that systems are 

installed, complete and operable, before the commencement of TAB work. This checklist does not replace any 

manufacturer recommended procedures. Contractor shall be responsible for ensuring that work by subcontractors 

is completed and checked off. Prior to commencement of TAB work, the Contractor shall submit a written request 

to the Owner, including completed construction checklists for mechanical inspection of the project to establish 

that the systems are ready for testing and balancing. 

 

Pre-start Checks - Check box for completion  N/A Comment 

Components, dampers, actuators, mounting, & isolation 

installed 

   

Plenums & ductwork connected and sealed    

Fire dampers installed, tested and under control    

Coil piping & valves installed, labeled and tested    

Balancing devices & test points installed as shown on 

drawings 

   

Isolation valves are open, air has been bled; water is 

flowing 

   

Condensate drains installed and clear    

Electrical connections completed properly    

Disconnect switch installed properly    

Starter is installed with proper heaters    

Temperature/pressure gauges and sensors properly 

located 

   

Fan/motor alignment performed; belts properly adjusted    

Equipment guards in place    

Fan and motor bearings lubricated and fan/motor turns 

freely 

   

Building controls/DDC system operational    

Filters are installed and are clean    

Uninterrupted electrical power is available from a 

permanent source 

   

Ready to start and operate under control    

 

Startup/Operational Checks  

Check box for completion 

 N/A Comment 

Startup by Manufacturer’s Representative    

Mechanical, Electrical, and Controls Contractors    
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present 

Fan rotation is correct (bump)    

Operation of Electrical & Controls interlocks verified    

Fan status indicators verified    

Freeze protection is operational    

Dampers easily stroke to full positions and span is 

calibrated 

   

Local air leakage is acceptable    

 

Startup/Operational Checks (Continued) 

Check box for completion 

 N/A Comment 

HOA switch operates in all positions; safeties operate 

when in Hand 

   

Motor Amps:    Rated______   Actual _______ 

 

   

Motor Voltage: Rated______   Actual _______ 

 

   

Vibration/noise level is acceptable    

Equipment has run continuously for a minimum of (4) 

hours 

   

Preliminary O&M Manuals provided to Owner    

 

The above checklist items have been verified complete: 

   

Contractor Name Signature Date 

 

The above system/equipment has been verified ready for testing, adjusting and balancing: 

   

Mechanical Engineer Name Signature Date 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 
 

TESTING, ADJUSTING AND BALACING 230593 - 12 
 

Example Construction Checklist  

Direct Digital Control (DDC) System 

 

 

Project: 

Location:                                                           System/Equipment:                                                           

Manufacturer:                                                     

Area/System Served: 

 

The Contractor shall have personnel with direct knowledge complete this checklist to verify that systems are 

installed, complete and operable, before the commencement of TAB work. This checklist does not replace any 

manufacturer recommended procedures. Contractor shall be responsible for ensuring that work by subcontractors 

is completed and checked off. Prior to commencement of TAB work, the Contractor shall submit a written request 

to the Owner, including completed construction checklists for mechanical inspection of the project to establish 

that the systems are ready for testing and balancing. 

 

Pre-start Checks 

Check box for completion 

 N/A Comment 

Controls submittals are complete    

Thermostats, sensors, dampers, actuators, and control 

valves properly installed 

   

Control wiring properly connected to each point; free of 

shorts and ground faults 

   

All terminations tight    

Shielded wire used on electronic sensors    

Controlled components properly labeled/tagged    

Layout & location of control panels matches drawings    

Control components properly wired to each labeled 

terminal strip 

   

Battery backups in place and operable    

Panels properly grounded    

Operator interface is installed with all required software    

All programming is installed properly    

System date/time is correct    

Uninterrupted electrical power is available from a 

permanent source 

   

Ready to start and operate under control    

    

Startup/Operational Checks 

Check box for completion 

 N/A Comment 

Startup by Manufacturer’s Representative    

Mechanical/Electrical/Controls Contractors present    

Calibration of each input device has been verified    

Proper operation of all binary & analog output devices 

verified 

   

Normal positions verified correct for all devices    

Valve stem/damper start, span, and travel adjusted    

Sensor readings in control system verified to be within 

specified accuracy 
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Operational test of each control loop performed    

Systems operate according to specified sequences    

 

Startup/Operational Checks (Continued) 

Check box for completion 

 N/A Comment 

PID and control loops are tuned    

Operation of all operator interfaces verified    

Web browser communication verified    

Alarms and interlocks have been tested    

Fire alarm system interface verified    

Graphical trend data showing DDC loop response to 

setpoint change provided per specification 

   

Trend data documenting demand-limiting algorithm 

provided per specification 

   

Trend logs including setpoints, operating points, valve 

positions, etc. provided per specification 

   

Written copy of all control parameters and setpoints, and 

Descriptive Points List is on site 

   

As-built control drawings on site    

Point-to-point checkout documentation on site    

System has run continuously; minimum of (4) hours    

Preliminary O&M Manuals provided to Owner    

 

The above checklist items have been verified complete: 

   

Contractor Name Signature Date 

 

The above system/equipment has been verified ready for testing, adjusting and balancing: 

   

Mechanical Engineer Name Signature Date 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 
 

TESTING, ADJUSTING AND BALACING 230593 - 14 
 

Example Construction Checklist 

Ductwork 

 

Project: 

Location:                                                           

 

Area/System Served: 

 

The Contractor shall have personnel with direct knowledge complete this checklist to verify that systems are 

installed, complete and operable, before the commencement of TAB work. Contractor shall be responsible for 

ensuring that work by subcontractors is completed and checked off. Prior to commencement of TAB work, the 

Contractor shall submit a written request to the Owner, including completed construction checklists for 

mechanical inspection of the project to establish to the satisfaction of all parties that the systems are ready for 

testing and balancing. 

 

Pre-start Checks 

Check box for completion 

 N/A Comment 

Installation complete    

Ductwork is clean and free of debris    

Balancing dampers are installed, operable and open    

Control dampers properly installed and accessible    

Fire, smoke, and combination dampers properly 

installed, open and  under control 

   

Access doors installed per specifications    

Ductwork is sealed per specifications    

Testing has been performed where required    

Duct insulation is properly installed    

Flex duct run lengths do not exceed specifications    

Registers, grilles and diffusers are installed and open    

    

Startup/Operational Checks 

Check box for completion 

 N/A Comment 

Control dampers easily stroke to full positions and span 

is calibrated 

   

Local air leakage is acceptable    

Air noise level is acceptable    

 

The above checklist items have been verified complete: 

   

Contractor Name Signature Date 

 

The above system/equipment has been verified ready for testing, adjusting and balancing: 

   

Mechanical Engineer Name Signature Date 
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Example Construction Checklist 

Exhaust Fans 

 

 

Project: 

Location:                                                           System/Equipment:                                                           

Manufacturer:                                                    Model:                              Serial: 

Area/System Served: 

 

The Contractor shall have personnel with direct knowledge complete this checklist to verify that systems are 

installed, complete and operable, before the commencement of TAB work. This checklist does not replace any 

manufacturer recommended procedures. Contractor shall be responsible for ensuring that work by subcontractors 

is completed and checked off. Prior to commencement of TAB work, the Contractor shall submit a written request 

to the Owner, including completed construction checklists for mechanical inspection of the project to establish 

that the systems are ready for testing and balancing. 

 

Pre-start Checks 

Check box for completion 

 N/A Comment 

Components, dampers, actuators, filters, mounting, & 

isolation installed 

   

Plenums & ductwork connected and sealed    

Fire dampers installed, tested, and under control    

Backdraft dampers free to operate    

Balancing dampers installed and locked open    

Electrical connections completed properly    

Disconnect switch installed properly    

Starter is installed with proper heaters    

Fan/motor alignment performed; belts properly adjusted    

Equipment guards in place    

Fan and motor bearings lubricated and fan/motor turns 

freely 

   

Building controls/DDC system operational    

Uninterrupted electrical power is available from a 

permanent source 

   

Ready to start and operate under control    

 

Startup/Operational Checks 

Check box for completion 

 N/A Comment 

Mechanical, Electrical, and Controls Contractors present    

Fan rotation is correct (bump)    

Operation of Electrical & Controls interlocks verified    

Fan status indicators verified    

Dampers easily stroke to full positions and span is 

calibrated 

   

Local air leakage is acceptable    

HOA switch operates in all positions; safeties operate 

when in Hand 
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Startup/Operational Checks (Continued) 

Check box for completion 

 N/A Comment 

Vibration/noise level is acceptable    

Equipment has run continuously for a minimum of (4) 

hours 

   

Preliminary O&M Manuals provided to Owner    

 

The above checklist items have been verified complete: 

   

Contractor Name Signature Date 

 

The above system/equipment has been verified ready for testing, adjusting and balancing: 

   

Mechanical Engineer Name Signature Date 

 

 

 Example Construction Checklist 

Packaged Gas-Fired Heat/Cool HVAC Units 

Project: 

Location:                                                           System/Equipment:                                                           

Manufacturer:                                                    Model:                              Serial: 

Area/System Served: 

 

The Contractor shall have personnel with direct knowledge complete this checklist to verify that systems are 

installed, complete and operable, before the commencement of TAB work. This checklist does not replace any 

manufacturer recommended procedures. Contractor shall be responsible for ensuring that work by subcontractors 

is completed and checked off. Prior to commencement of TAB work, the Contractor shall submit a written request 

to the Owner, including completed construction checklists for mechanical inspection of the project to establish 

that the systems are ready for testing and balancing. 

 

Pre-start Checks 

Check box for completion 

 N/A Comment 

Mounting, isolators, etc. installed properly    

Gas piping, burner, and gas train installed & tested    

Gas pressure at burner is as specified    

Venting and combustion air installed properly    

Plenums & ductwork connected and sealed    

Fire dampers installed, tested, and under control    

Fan/motor alignment performed; belts properly 

adjusted;  bearings lubricated 

   

Refrigerant piping & valves installed and tested    

Electrical connections completed     

Disconnect switch installed properly    

Integral operating & safety controls complete & 

operational 

   

Starter is installed with proper heaters    

Temperature sensors properly located    

Building controls/DDC system operational    
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Filters are installed and are clean    

Uninterrupted electrical power is available from a 

permanent source 

   

Ready to start and operate under control    

 

 

Startup/Operational Checks 

Check box for completion 

 N/A Comment 

Startup by qualified personnel (Gas Cert., Refrigeration 

Cert.) 

   

Mechanical, Electrical, and Controls Contractors present    

Fan rotation is correct (bump)    

Firing sequences, safety controls & flame safeguards 

verified 

   

Cooling/Heating operation and temperature controls 

verified 

   

Proper control operation verified including auto 

shutdown 

   

 

Startup/Operational Checks (Continued) 

Check box for completion 

 N/A Comment 

Operation of Electrical & Controls interlocks verified    

Freeze protection is operational    

Combustion efficiency tests performed    

Local air leakage is acceptable    

Compressor Motor Amps:    Rated_____________   

Actual ___________ 

Voltage: Rated_________   Actual __________ 

   

Supply Fan Motor Amps:     

Rated_____________   Actual ___________ 

Voltage: Rated_________   Actual __________ 

   

Vibration/noise level is acceptable    

Equipment has run continuously for a minimum of (4) 

hours 

   

Preliminary O&M Manuals provided to Owner    

 

The above checklist items have been verified complete: 

   

Contractor Name Signature Date 

 

The above system/equipment has been verified ready for testing, adjusting and balancing: 

   

Mechanical Engineer Name Signature Date 

 

 

END OF SECTION 230593 
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SECTION 230700 - MECHANICAL SYSTEMS INSULATION 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Conform with applicable provisions of the General Conditions, Supplemental General 

Conditions and General Requirements.  

 

 

1.2 RELATED SECTIONS 

 

A. Section 23 0500, Common Work Requirements for HVAC. 

 

B. Section 23 0504, Pipe and Pipe Fittings. 

 

C. Section 23 3000, Air Tempering System and Equipment. 

 

 

1.3 SCOPE 

 

A. Field insulation of piping: see drawings and Part 3 of this specification. 

 

B. Field insulation of ductwork:  See drawings, Table 23 0700-1, and Part 3 of this specification. 

 

C. Field insulation of equipment supplied and/or installed under Division 23:  See drawings and 

Part 3 of this specification. 

 

D. Factory-insulated equipment and materials are described on the equipment schedule, on the 

drawings, and in other sections of this specification. 

 

 

1.4 SUBMITTALS 

 

A. Submit products to be used including insulation, jackets, miscellaneous products, and products 

for special applications.  Review each application and advise if any product is either not suitable 

for, or not recommended for the application. 

 

B. Verify that each submitted product meets all requirements for that product as specified herein.  

Include literature that clearly shows products meet all aspects of the spec.  Include a cover sheet 

or letter with the following statement:  

 

“Each product submitted here meets all specified requirements for that product except as 

follows:” followed by a list of any discrepancies. 

 

C. Submit schedules showing the type of product and thickness for each application.  Indicate 

products to be used on valves and fittings.  Indicate where vapor barriers will be provided and 

what jackets will be used. 
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D. D-5, D-6 & D-7 insulation:  If one of these insulations is specified, submit documentation 

indicating that the submitted materials are approved for the intended service. 

 

E. Submit a description of the application techniques to be used. 

 

 

1.5 QUALITY ASSURANCE  

 

A. Comply with the latest edition of the National Commercial & Industrial Insulation Standards, as 

published by the Midwest Insulation Contractors Association.   

 

B. Part 3 and Table 23 0700-1 give the system temperatures for various applications.  Supplier 

shall review these temperatures and confirm the suitability of all components for the specified 

applications. 

 

C. Test piping and ductwork in accordance with applicable specification sections before insulation 

is applied.  

 

 

PART 2 - PRODUCTS 

 

 

2.1 GENERAL 

 

A. All materials must be 100% asbestos-free and 100% formaldehyde-free, NO EXCEPTION.  

 

B. All materials must be GreenGuard Certified, GreenGuard Certified for Children and Schools. 

 

C. Smoke and Fire Ratings:  All materials shall have a composite fire and smoke hazard rating not 

exceeding flame spread 25, fuel contribution 50, smoke developed 50, when tested as 

assemblies per ASTM Standard E-84 or NFPA 255. 

 

D. Thermal conductivities:  Per ASTM C518.  Do not exceed the conductivities indicated.  Units 

listed herein for conductivity are Btuh-in/SF-F.  Resistance shall not be less than the values 

specified herein.  Units for resistance are SF-F/Btuh. 

 

E. Noise Reduction Coefficients:  Per ASTM C423 based on Type A mounting.  NRC shall not be 

less than as specified. 

 

F. Jackets:  Maximum 0.02 perm water vapor transmission per ASTM E96 Procedure A. 

 

1. ASJ: All service jacket per ASTM C1136 Type I, paintable white kraft paper outer 

surface reinforced with glass fiber yarn and bonded to aluminum foil, with self-sealing 

longitudinal lap and butt strips, breach puncture min. 50 oz-in/in tear per ASTM D781, 

tensile strength min. 30 lb/in per ASTM D828.  

2. FSK:  Foil skim kraft per ASTM C1136 Type II.   

 

G. Fiberglass insulation:  Inorganic fibers bonded with thermosetting resin. 

 

H. Approved Manufacturers:  Owens Corning, Johns Manville, Knauf, Certain-Teed, Kflex, 

Armacell, Unifrax -Insulfrax, Industrial Insulation Group, Pittsburgh Corning.  Where the term 
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OAE is used herein, this refers to these manufacturers only.  No other manufacturers are 

approved for this project. 

 

 

2.2 PIPE INSULATION 

 

A. General 

 

1. Valves, Fittings, and Accessories:  Use the same insulation materials and thickness as the 

pipe insulation, except as noted. 

 

B. Type P-1, Fiberglass Pipe Insulation:  Factory assembled insulation and ASJ.  Pre-formed 

fiberglass per ASTM C547 Type I, suitable for use on surfaces from 0–850oF, with thermal 

conductivity 0.23 at 75oF or 0.33 at 250oF, and minimum 3 pcf density.  ASJ shall have self-

sealing lap at end and along length, with pressure sensitive tape lap sealing system.  Owens 

Corning SSL II Pipe Insulation, Johns Manville Micro-Lok, Knauf Pipe Insulation. 

 

1. Where Type P-1 insulation is used, insulate fittings, valves and accessories using one of 

the following: 

 

a. Fiberglass pre-formed fitting insulation complying with the specification for P-1 

pipe insulation, Johns Manville Hi-Lo Temp insulation inserts, Hamfab, OAE.  

Finish with Type J-2 fitting covers. 

b. Where pre-formed fitting insulation is not available, the following may be used: 

minimum 0.75 pcf density fiberglass per spec for D-1 insulation except without 

FSK.  Finish with Type J-2 fitting covers or with two coats of fitting mastic with 

fiberglass fitting tape embedded between coats.   

 

C. Type P-2, Fiberglass Pipe and Tank Insulation:  Similar to Type P-1 insulation and jacket, 

except with fibers oriented to allow insulation to be wrapped onto curved surfaces, with 

conductivity 0.30 at 100oF, or 0.55 at 400oF.  Johns Manville Pipe & Tank Insulation, Owens 

Corning Pipe and Tank Insulation or Knauf Pipe and Tank Insulation. 

 

1. Alternate: Fiberglass board insulation similar to Type D2, scored for application on 

curved surfaces, with ASJ. 

 

D. Type P-3, Calcium Silicate Pipe Insulation:  Rigid calcium silicate per ASTM C533, Type 1, 

asbestos-free, suitable for use on piping up to 1200oF, conductivity 0.55 at 700oF, compressive 

strength min. 200 psi at 5% compression.  Industrial Insulation Group OAE.  

 

1. Fittings, valves and accessories: Insulate with mitered Type P-3 insulation or Type D-7 

insulation. 

 

E. Type P-4, Elastomeric Foam Pipe Insulation:  Pre-formed elastomeric foam, ASTM C534 Type 

1 flexible, closed cell, suitable for use up to 220oF, UV protected, not to exceed flame spread 25 

and smoke developed 50 based on 0.75-inch thickness, conductivity 0.30 at 75oF.  Kflex, 

Armacell OAE.   

 

1. Fittings, valves and accessories:  Insulate using either Type P-4 insulation pre-formed for 

use on fittings and valves, or cut sections of P-4 pipe insulation to match the shape of the 

fitting or valve, taped on using PVC tape. 
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2.3 DUCTWORK INSULATION 

 

A. Type D-1, Fiberglass Blanket:  Factory fabricated insulation and FSK jacket assembly suitable 

for applications from 40-250oF, 3/4 pcf fiberglass, ASTM C553 Type I or II, with thermal 

resistance not less than the following for 2-inch thickness: 6.8 out of the box, 5.6 installed with 

25% compression.  Johns Manville Microlite XG Duct Wrap, Owens Corning Soft R Duct 

Wrap, Knauf Friendly Feel Duct Wrap, Certainteed Soft Touch Duct Wrap. 

 

B. Type D-2, Fiberglass Board: Similar to Type D-1 except rigid board type, 3 pcf density, thermal 

conductivity 0.23 at 75oF, NRC 1.36, suitable for unfaced side at up to 450oF and faced side at 

up to 150oF.  Johns Manville 800 Series Spin Glas, Owens Corning 700 Series Board, Knauf 

Insulation Board, Certainteed Certra Pro Commercial Board  

 

C. Type D-3, Acoustic Lining (roll type):  Organic fiber or fiberglass duct liner bonded with 

thermosetting resin, with factory-applied acrylic surface coating treated with anti-microbial 

agent, and factory-applied or shop-applied edge coating.   

 

1. Properties:  Minimum 1.5 pcf density, thermal conductivity 0.24, 6000 FPM rated per UL 

181, NRC 0.70 at 1-inch thick and .95 at 2-inch thick.  The product (fiberglass, resin, 

coating, microbial agent and adhesive) as an assembly shall be suitable for surfaces and 

gases up to 250oF, and shall comply with ASTM C1071 (Type I), G21 and G22.   

2. Lining surface shall be cleanable using commercially available duct cleaning equipment 

when performed by qualified technicians using procedures established and recommended 

by the North American Insulation Manufacturer's Association (NAIMA) Duct Cleaning 

Guide. 

3. Johns Manville Linacoustic RC, Owens Corning Acoustic R duct liner, Knauf EM duct 

liner, Certainteed ToughGuard R Duct Liner.  

 

D. Type D-4, Acoustic Lining (board type):  Similar to Type D-3 and complying with all aspects of 

the spec for Type D-3 insulation, except 3 pcf density rigid board with NRC 0.75 at 1-inch thick 

and 1.0 at 2-inch thick.  Johns Manville Permacote Linacoustic R-300.  Owens Corning Duct 

Liner Board, Knauf Rigid Plenum Liner, Certainteed Rigid Liner Board.     

 

E. Type D-5, Grease Duct Applications:  High temperature, foil-encapsulated inorganic blanket, 8 

pcf.  Insulfrax Fyre Wrap Max 2.0, Johns Manville Fire Temp, OAE.  Product shall meet the 

following when applied as 2-layers around a grease-duct: 

 

1. Tested and listed for zero clearance to combustibles across the entire surface of the 

blanket material per internal fire test AC101 or ASTM E2336 - Internal Fire Test – 2 Hr 

Grease Duct Enclosures. 

2. Rated as a 2-hr fire resistive enclosure assembly per ASTM E-119, Engulfment Fire Test 

for 2-hr Grease Duct Enclosure. 

 

F. Type D-6 –Combustible Materials within Plenum: For use on combustible materials located 

within supply or return air plenums, foil-encapsulated 8 pcf high-temperature ceramic fiber 

blanket suitable for service up to 1800oF.  Unifrax Fyre-Wrap 0.5 plenum insulation. 

 

G. Type D-7 – Fire Rated Ductwork: Suitable for continuous operation at 1800oF, 6-pcf, foil-

encapsulated inorganic blanket to provide a 2-hour rating per ISO 6944 when applied in a single 

1.5-inch thick layer.  Insulfrax FyreWrap 1.5 OAE. 
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H. Type D-8 – Polystyrene Insulation: Rigid cellular square edge insulation per ASTM C578, 

waterproof, thermal conductivity 0.20, compressive strength 25 psi.  Dow Styrofoam or Owens 

Corning Foamular. 

 

I.     Type D-9 – Fiberglass Ductboard:  Listed per UL 181 as a Class 1 Rigid Air Duct; 

conforming to ASHRAE Std. 62, NFPA-90A and 90B, ASTM G-21 & G-22; rated for 2-in. wg; 

constructed of fiberglass bonded with a thermosetting resin, with double density slip joints pre-

molded in the board; FSK jacket; thermosetting acrylic polymer interior surface, and black 

interior surface color.  Thermal conductivity 0.23, and NRC 0.70 at 1-inch thick and 1.0 at 2-

inch thick.  Johns Manville Superduct 475 or 800, Owens Corning Quiet R Duct Board, Knauf 

Duct Board M, Certainteed ToughGard Duct Board  

 

 

2.4 EQUIPMENT INSULATION 

 

A. E-1, Removable Insulating Blanket:  Factory fabricated, one-piece, removable and re-usable 

insulating blanket with fiberglass insulation completely enclosed within a silicone coated 

fiberglass cloth with draw cords of SS or PTFE coated glass fiber, and stainless steel clips.  

Insulation thickness shall be as specified elsewhere, but not less than 1-inch.  Energy Systems 

Inc. “Q-Master” OAE. 

 

 

2.5 INSULATION JACKETS 

 

A. Type J-1, Metal Jacket:  0.010-inch smooth Type 304 stainless steel or 0.016-inch smooth or 

embossed aluminum per ASTM B-209, with minimum 1-mil polyethylene film with protective 

layer of 40 Lb virgin kraft paper, continuously laminated to full width inside jacket.  Childers 

OAE. 

 

1. Where jacket diameter is 16–96 in: 0.016-in. SS or 0.020 in. aluminum. 

2. Equipment heads and all surfaces where jacket is greater than 96-inch OD:   0.020-inch 

SS or 0.024 inch aluminum. 

3. Fittings and Accessories:  Provide the same jacket material as for pipe. 

 

B. Type J-2, PVC Jacket:  Minimum 20 mil sheets and 30-mil pre-molded fitting covers, ASTM 

D1784, Class 16354-C.  Accessories include solvent weld solution, stainless steel tacks, and 

tape.  All components shall be white, UV resistant, with paintable exterior surface, and suitable 

for use at –20 to +150oF.  Johns Manville System 2000 (sheets), Zeston 300 (fitting covers), and 

Perma-Weld (solvent cement), OAE.   

 

C. Type J-3, Canvas Jacket: 10 x 10 fiberglass mesh. 

 

 

2.6 MISCELLANEOUS PRODUCTS 

 

A. General: 

 

1. Tapes:  Aluminum, pressure sensitive, UL 181A-P listed and embossed, minimum 2.5-

inch wide, Nashua 324A OAE.  

2. Duct Liner Adhesives:  Water-based, complying with ASTM C916. 
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3. Solvent Cement for PVC Jackets:  Johns Manville Perma-Weld OAE. 

4. Staples:  Outward clinching, 0.5-inch galvanized steel 

 

B. Piping Systems: 

 

1. Pipe Hanger Insulation Inserts:  Mechanical Pipe Shields Inc. “Snapp Itz” OAE. 

 

C. Ductwork Systems: 

 

1. Duct Liner Edge Sealer, Surface Sealer, Coatings & Adhesives:  To meet ASTM C916.  

Johns Manville Superseal OAE. 

 

 

2.7 SPECIAL APPLICATIONS 

 

A. Handicap Lavatory Insulation Kit:  Handi-Lav-Guard insulation kit per ANSI A117.1 with 

flexible vinyl finish. 

 

 

PART 3 - EXECUTION 

 

 

3.1 GENERAL 

 

A. Delivery, Storage and Handling: Deliver and store insulation materials in factory-supplied 

containers.  Protect from moisture.  Do not install any materials that have gotten wet, regardless 

whether they are subsequently dried.   

 

B. Store and apply materials in accordance with manufacturers’ recommendations, but not less 

than the following minimum temperatures.  Ensure surfaces are clean and dry prior to 

application, and for minimum two hours after application: 

 

1. Sealers, coatings, solvents and adhesives:  40oF. 

2. Tapes 50oF. 

 

C. Install in accordance with manufacturer’s recommendations, NAIMA recommendations, and 

this spec.  Provide good ventilation. 

 

D. Where vapor barriers are specified, ensure that the entire system is vapor sealed. 

 

E. Protect materials from water damage.  Replace any materials that are water-damaged prior to 

substantial completion. 

 

 

3.2 PIPING INSULATION 

 

A. General:  Insulate piping as indicated herein and/or on the drawings.  Except as noted, insulate 

all valves, fittings, and accessories with the same material and thickness specified for the pipe.  

Where piping is specified with a separate insulation jacket provide this same jacket for valves, 

fittings and accessories.  Vapor seal cold piping systems. 
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1. Where insulation terminates, provide insulating cement beveled for a neat finish.  For 

vaporsealed piping, coat with insulating mastic prior to applying insulating cement. 

2. Strainers and Suction Diffusers:  Either Type P-1 or P-3 insulation.  Make provisions to 

easily remove and re-install insulation. 

3. Pipe Supports:  Provide high density calcium silicate insulation or insulation inserts as 

specified.  Maintain pipe jacket and vapor barrier at supports.  If necessary, apply a heavy 

coating of vapor barrier mastic material to prevent condensation from forming on 

supports.  Provide galvanized steel insulation shields to protect insulation and jackets at 

supports.  

4. Penetrations Through Building Construction:  Insulation shall be continuous where 

piping passes through walls, floors, and other construction.  Where insulated piping 

passes through fire and/or smoke rated construction, provide a section of UL approved 

fire safing insulation to match the required insulation thickness, or provide an insulated 

pipe sleeve as manufactured by Pipe Shield, Inc., OAE. 

5. Mechanical Couplings:  Where mechanical couplings are permitted, insulate them as 

specified for fittings.  

6. Steam Traps:  Do not insulate. 

7. Retrofit Projects:  Match the thickness of existing insulation where new insulation adjoins 

existing.  Integrate new vapor barrier with existing so the insulation barrier is continuous 

for both new and existing piping. 

8. All voids formed by support saddles or other mounting or support hardware shall be filled 

with insulation. 

 

B. Application: 

 

        Pipe Size   

Temp 

Range 

Temp  

(F) 

Insulation 

Type 

Vapor 

Sealed 

3/4 & 

Smaller 
1 - 1.25 1.5 - 3 4 & 6 8 & Larger 

TR-1 < 40 P-1, P-4 Yes 0.5 1 1 1 1.5 

TR-2 40 - 60 P-1, P-4 Yes 0.5 0.5 1 1 1 

TR-3   61 - 104 P-1 No 0.5 0.5 0.5 0.5 0.5 

TR-4 105 - 140 P-1 No 1 1 1.5 1.5 1.5 

 

1. Temperature Range TR-1:  Refrigerant Suction 

2. Temperature Range TR-2:  Not Applicable 

3. Temperature Range TR-3:  Domestic cold water, non-potable water, HVAC make-up 

water,  interior horizontal roof drain and overflow bowls and piping, condensate drains 

indoors. 

4. Temperature Range TR-4:  Domestic hot water (including non-circulating HW within 

interior walls and chases) and domestic HW return except as noted. 

5. Temperature Range TR-5: Not Applicable 

6. Temperature Range TR-6:  Not Applicable 

7. Temperature Range TR-7:  Not Applicable 

8. Temperature Range TR-8:  Not Applicable 

 

C. Special Applications 

 

1. Handicap Lavatories:  Insulate domestic hot and cold water piping and P-traps exposed 
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below handicapped lavatories with insulation kit specifically designed for the application. 

2. Heat Traced Piping:  Oversize insulation as required to accommodate heat tracing.  

Provide metal jacket. 

3. Plastic pipe in return air plenums:  Provide 0.5-inch type D6 insulation. 

4. Piping subject to freezing and heat traced piping: Insulate all such piping (including drain 

piping) with thicknesses specified, but not less than 1.5-inch thickness.  Oversize 

insulation to accommodate heat tracing where indicated.  Provide J1 jacket. 

 

D. Type P-1 & P-2, Fiberglass Insulation: Install in accordance with manufacturer’s 

recommendations. 

 

E. Type P-3, Calcium Silicate Insulation:  Adhere to pipe or equipment using stainless steel wire.  

Provide removable J-1 jacket. 

 

F. Type P-4, Elastomeric Foam:  Seal all butt ends and longitudinal joints with Halstead Adhesive.  

When exposed to the weather, protect flexible tubing insulation with two coats of exterior 

weatherproof coating as recommended by manufacturer. 

 

G. Jacketing:  In addition to the finish and jacket specified for the particular type of insulation, 

provide the following: 

 

1. Indoor piping exposed to physical damage  Type J-2, PVC  

2. Mechanical Eqpt Spaces:  Exposed piping  

less than 8 ft above floor or operator platform  Type J-2, PVC  

3. Exterior piping      Type J-1, Metal  

 

 

3.3 DUCTWORK INSULATION 

 

A. General: 

 

1. Insulate all ducts except those specified to be uninsulated.  The following ductwork need 

not be field insulated:  

 

a. Factory insulated ductwork and plenums. 

b. Ducts with acoustic lining, provided the lining thickness matches or exceeds the 

required insulation thickness. 

c. Exhaust ducts, except where noted. 

d. Return air ducts, except where noted. 

 

2. See Table 23 0700-1 for additional information. 

3. Ensure that ductwork is leakage tested prior to applying insulation.  Inspect ductwork and 

repair any deficiencies prior to applying insulation.  Do not apply insulation over 

deficient ductwork or plenum construction. 

4. Ensure that ductwork is clean and dry before applying insulation. 

5. For ductwork with acoustic lining the drawings indicate the "clear inside duct dimension" 

required.  Over-size ducts as required to provide the required air flow area. 

 

B. Type D-1, Fiberglass Blanket Insulation:  Measure and cut insulation.  Install so insulation is 

not excessively compressed at corners.  For rectangular and flat oval ducts 24-inches and wider, 

provide stick pins and speed clip washers 18-inches on centers on the bottom, and clip off 
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excess length of stick.  Firmly butt insulation ends and longitudinal joints.  Overlap jacket 

minimum 2-inches at end joints and longitudinal joints, staple on 6-inch centers, and 

continuously seal jacket.  Provide vapor barrier mastic where ducts are indicated to be 

vaporsealed.  Should gaps or fishmouths occur, re-staple and seal them with mastic.  Use FSK 

tape and vapor barrier mastic to seal all penetrations of the FSK jacket, such as pins, tears, and 

hangers.  Neatly trim and seal insulation at access doors, ends, damper rod controls etc.  Verify 

proper damper operation.   

 

C. Type D-2, Fiberglass Board Insulation:  Attach with mechanical fasteners 12" on centers.   

 

D. Type D-3 & D4, Acoustic Lining:  Ductwork dimensions indicated on the drawings are net air 

flow dimensions inside liner.  Increase duct size to accommodate liner.  Completely line the 

inside surfaces of ducts and plenums specified and indicted.  Comply with the NAIMA Fibrous 

Glass Duct Liner Standard (FGDLS), manufacturer’s recommendations, and this spec.  Adhere 

liner with minimum 90% coverage of adhesive, and secure with mechanical fasteners and 

washers per FGDLS and manufacturer’s recommendations.  Fastener length shall be sufficient 

to limit compression of liner to 1/8" maximum.  Coat all cut edges and surface penetrations with 

edge sealer.  Provide metal nosing for liner leading edges at fan discharge and for all ducts with 

air velocities exceeding 3,000 FPM.  Maintain minimum 18-inch clearance from electric 

resistance heaters.  Interrupt liner at dampers and apply external insulation at these locations. 

 

1. Provide Type D-3 insulation for the 10 feet upstream of roof exhaust fans except in wet 

air streams. 

 

E. Type D-5:  Install insulation in a 2-layer system per manufacturer’s instructions, including the 

use of mechanical fasteners for the underside of ducts, butting or overlapping of joints, and 

offsetting of joints on outer layer. 

 

F. Type D-6:  Install in accordance with manufacturer’s instructions.  Overlap seams and joints 

minimum 2-inches, affix with SS wire minimum 18-inches on centers, but not less than per 

manufacturer’s recommendations, and tape seams and joints with aluminum tape. 

 

G. Type D-7:  Install insulation in a single-layer system per manufacturer’s instructions.  

Mechanical fasteners for the underside of ducts shall be adhered to the duct in a manner suitable 

for the operating temperatures (welded or other suitable method).  Butt or overlap joints per 

manufacturer’s recommendations. 

 

H. Type D-8:  Wire in place with SS wire minimum 12-inches on centers, and provide J-1 jacket. 

 

I. Type D-9:  Install per manufacturer’s recommendations, NAIMA standards, and SMACNA 

Fibrous Glass Duct Construction Standards.  Provide ship lap seams and joints.   

 

 

3.4 EQUIPMENT INSULATION 

 

A. General:  Where specified elsewhere, equipment will be factory insulated.  Insulate all 

equipment as noted herein except portions of equipment that are factory insulated.  

 

1. Fiberglass Board Insulation:  Score, bevel, or miter to provide tight joints and secure in 

place with mechanical pin and clip fasteners and insulation bonding adhesive applied to 

underside surfaces, or with bands.  Fill joints with insulation material and provide corner 
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beads to protect edges of insulation.   

2. Cold Tanks and Equipment:  J3 jacket with two coats of approved vapor barrier mastic. 

3. Factory Packaged Equipment:  Field insulate the equipment and piping on factory-

fabricated assemblies as if they were field installed, unless such items are factory 

insulated. 

 

 

3.5 JACKETING 

 

A. Type J-1, Metal Jacketing: 

 

1. Ducts:  Slope jacketing to shed rain. 

2. Pipes:  Install with seams at the 3 o'clock or 9 o'clock position to shed water.  Band 12" 

on centers. 

3. Joints and Seams:  Overlap joints minimum 2-inches.  Caulk with a weatherproof caulk 

when located outdoors.   

 

B. Type J-2, PVC Jacketing:  Secure in place with tacks and solvent welded joints.  White PVC 

tape may be used indoors. 

 

C. Type J-3, Canvas Jacket:  Apply mastic at a rate of 60 to 70 sq. ft. per gallon, embed fiberglass 

mesh, smooth all wrinkles and apply finish coat of Sealfas, or equivalent. 

 

 

END OF SECTION 230700 
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TABLE 23 0700-1 ─ DUCTWORK INSULATION 

 

 

Notes: 

1 Includes Supply Air Duct from Energy Recovery Units and Evaporative Coolers.  

2 Provide acoustical liner as indicated on the drawings. 

3 Delete Type D1 insulation if acoustical liner is indicated by plan notes or shown on the drawings.  

4 Provide J1 Jacket. 

5 Not Applicable. 

6 Vaporseal ducts conveying cold air. 

7 Seal outdoor ductwork to prevent ingress of moisture. 

8 Insulate only the portion of exhaust ductwork between isolation damper and outside. 

 

 

Service 

 

 

Location 

 

 

Condition 

 

Insulation 

Type 

Insulation 

Thickness 

(in) 

 

 

Notes 

Supply Air, Makeup Air, Outside Air Indoor Concealed D1 1.5 1, 6 

Supply Air, Makeup Air, Outside Air Indoor Exposed D2 1.5 
 

Supply Air, Makeup Air, Return Air Outdoor  All D8 2 2, 4, 7 

Supply Rectangular Ductwork downstream of 

Terminal Units, Fan Coil Units, Heat Pumps, 

Blower Coils and Low Velocity AHU's 

Indoor All D1 1.5 1, 3 

Return Rectangular Ductwork upstream of Fan 

Coil Units, Heat Pumps, Blower Coils and 

Low Velocity AHU's 

All All D1  1.5 1, 3 

 

Ductwork indicated to be lined All All D3 1 
 

Ductwork indicated to be lined with 2-inch 

acoustic lining 

All All D3 or D4 2  

Single Wall Lined Plenums  All All D4 2 
 

Transfer Air Ducts All All D3 or D9 1 
 

Exhaust Ductwork Indoor Concealed D1 1.5 8 

Exhaust Ductwork Indoor Exposed D2 1.5 8 

Kitchen Exhaust Ductwork Indoor All D5 2-layers   

Plastic Piping and Ductwork within RA 

Plenums 
Indoor Concealed D6 0.5   

Fire-Rated Ductwork Other than Kitchen Exh Indoor All D7  1.5   

Boiler Breeching & Stack Indoor All P1 or P2  3   

Boiler Breeching & Stack Outdoor Exposed P1 or P2  3  4, 7 
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SECTION 230810 - PERFORMANCE ASSURANCE FOR HVAC SYSTEMS 

 

 

PART 1 - GENERAL 

 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions, 

general project requirements and Division 01 Specification Sections, apply to this Section.  

Note in particular the following sections containing related requirements: 

 

1. General Conditions – Article 6:  Contractor’s responsibilities to cooperate and coordinate 

with Owner’s separate contractors.  

2. Section 01 3100 – Project Management and Coordination: Coordination of Performance 

Assurance work; inclusion in Project Schedule. 

3. Section 01 4000 – Quality Requirements:  Performance Assurance Contractor’s (PAC) 

services and reports; Contractor’s responsibilities. 

4. Section 01 7500 – Starting and Adjusting:  Coordination with PAC requirements.   

5. Section 01 7700 – Closeout Procedures:  Coordination with PAC requirements. 

6. Section 01 7800 – Closeout Submittals - Coordination with PAC requirements. 

7. Section 01 7900 – Demonstration and Training  

8. Section 23 0593 – Testing, Adjusting, and Balancing 

9. Section 01810 – Performance Assurance Contractor Requirements 

10. Section 23 0900 – Automatic Temperature Controls   

 

 

1.2 SCOPE OF WORK 

 

A. This section includes Owner’s separate Performance Assurance Contractor (PAC) process 

requirements related to HVAC systems, assemblies, and equipment.  The Contractor shall 

provide the necessary labor, instrumentation, tools and equipment for this portion of the Work. 

 

 

1.3 DEFINITIONS 

 

A. Performance Assurance Contractor:  Performance Assurance Contractor Authority: An 

independent consultant, not otherwise associated with the Design Professional team members or 

the Contractor who is hired by, and reports directly to the Owner in accordance with Article 6 of 

the General Conditions.   

 

 

1.4 CONTRACTOR’S SUBMITTALS 

 

A. General:  Comply with the provisions of the General Conditions of the Contract and Division 01 

specification sections. 

 

B. Product Data:  Submit directly to PAC, with copies to Design Professional and Owner: 
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1. Plan for delivery and review of submittals, systems manuals, and other documents and 

reports required by PAC requirements on Project.  

2. Identification of installed systems, assemblies, equipment, and components, including 

design changes that occurred during construction. 

3. Process description and schedule for completing construction checklists and 

manufacturer’s pre-start and start-up checklists for HVAC systems, subsystems, 

equipment, and components to be tested. 

4. Certificate of completion certifying that the HVAC systems, sub-systems, equipment, and 

associated controls are ready for testing. 

5. Certification of readiness certifying that HVAC systems, sub-systems, equipment, and 

associated controls are ready for testing. 

6. Test and inspection reports and certificates. 

7. Corrective action documents with follow-up and results. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 EQUIPMENT 

 

A. Equipment required for start-up, checking, and testing shall be calibrated within the past year 

and in accordance with the manufacturer’s recommendations. 

 

 

PART 3 - EXECUTION 

 

 

3.1 CONTRACTOR’S RESPONSIBILITIES 

 

A. Upload requested information and submittals to Unifier including, but not limited to: 

 

1. Performance data 

2. Capacity information 

3. Sequence of operations 

4. Factory performance tests 

5. IOM manuals 

 

B. Complete pre-functional checklists (PFC’s) as directed by the Performance Assurance 

Contractor.  

 

C. Perform functional performance testing (PFT’s) as directed by the Performance Assurance 

Contractor. 

 

D. Attend construction phase controls coordination meeting.  

 

E. Attend testing, adjusting, and balancing review and coordination meeting. 

 

F. Participate in HVAC systems, assemblies, equipment and component maintenance orientation 

and inspection as directed by the Performance Assurance Contractor. 
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G. Provide information requested by the PAC for final PAC documentation. 

 

 

3.2 CONTRACTOR’S TESTING PREPARATION 

 

A. Certify HVAC systems, subsystems, and equipment have been installed, calibrated, and started 

and are operating according to the Contract Documents. 

 

B. Certify HVAC instrumentation and control systems have been completed and calibrated, that 

they are operating according to the Contract Documents, and that pretest set points have been 

recorded. 

 

C. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 

and alarm conditions). 

 

D. Inspect and verify the position of each device and interlock identified on checklists. 

 

E. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 

each mode of operation. 

 

F. Testing Instrumentation:  Install measuring instruments and logging devices to record test data 

as directed by the Performance Assurance Contractor. 

 

 

3.3 CONTRACTOR’S GENERAL TESTING REQUIREMENTS 

 

A. Provide technicians, instrumentation, and tools to perform Performance Assurance tests at the 

direction of the Performance Assurance Contractor. 

 

B. Scope of HVAC testing shall include entire HVAC installation, from central equipment for heat 

generation and refrigeration through distribution systems to each conditioned space.  Testing 

shall include measuring capacities and effectiveness of operational and control functions. 

 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 

emergency conditions, and verify proper response of building automation system controllers 

and sensors. 

 

D. The Performance Assurance Contractor along with the Plumbing and HVAC Subcontractor, and 

HVAC Instrumentation and Control Subcontractor shall prepare detailed testing plans, 

procedures, and checklists for HVAC systems, subsystems, and equipment. All parties are to 

sign off on agreed upon plans. 

 

E. Tests will be performed using design conditions whenever possible. 

 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions.  Before simulating conditions, calibrate testing instruments.  

Provide equipment to simulate loads.  Set simulated conditions as directed by the Performance 

Assurance Contractor and document simulated conditions and methods of simulation.  After 

tests, return settings to normal operating conditions. 
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G. The Performance Assurance Contractor may direct that set points be altered when simulating 

conditions is not practical. 

 

H. The Performance Assurance Contractor may direct that sensor values be altered with a signal 

generator when design or simulating conditions and altering set points are not practical. 

 

I. If tests cannot be completed because of a deficiency outside the scope of the HVAC system, 

document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 

tests. 

 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 

tests and documentation and schedule seasonal tests. 

 

 

3.4 HVAC SYSTEMS, SUB-SYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

 

A. HVAC Instrumentation and Control System Testing:  Contractor shall assist the Performance 

Assurance Contractor with preparation of testing plans. 

 

B. Contractor shall prepare an HVAC-associated pipe system cleaning, evacuation, purging, and 

pressure testing plan.  This work shall be performed according to the equipment manufacturers 

recommended procedures for R410a refrigerants. Provide cleaning, evacuation, purging, and 

pressure testing plan and final reports to the Performance Assurance Contractor.  Plan shall 

include the following: 

 

1. Sequence of testing and testing procedures for each section of pipe to be tested, identified 

by pipe zone or sector identification marker.  Markers shall be keyed to Drawings for 

each pipe sector, showing the physical location of each designated pipe test section.  

Drawings keyed to pipe zones or sectors shall be formatted to allow each section of 

piping to be physically located and identified when referred to in pipe system cleaning, 

evacuation purging, and pressure testing. 

2. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 

purged, and pressure tested. 

 

C. Refrigeration System Testing:  Contractor to provide technicians, instrumentation, tools, and 

equipment to test performance of refrigerant compressors and condensers, heat pumps, and 

other refrigeration systems.  The Performance Assurance Contractor shall determine the 

sequence of testing and testing procedures for each equipment item and pipe section to be 

tested. 

 

D. HVAC Distribution System Testing:  Contractor to provide technicians, instrumentation, tools, 

and equipment to test performance of air, special exhaust; and other distribution systems, 

including HVAC terminal equipment and unitary equipment. 

 

 

END OF SECTION 230810 
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SECTION 230900 - AUTOMATIC CONTROLS FOR HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Conform with applicable provisions of the General Conditions, Special Conditions and 

the General Requirements. 

1.2 RELATED SECTIONS 

A. Section 23 0500, Common Work Requirements for HVAC. 

B. Section 23 0505, Piping Specialties. 

C. Section 23 0523, Valves. 

D. Section 23 0549, HVAC and Electrical Installation Coordination. 

E. Section 23 0593, Testing, Adjusting and Balancing. 

F. Section 23 0810 Performance Assurance Contractor HVAC Systems. 

1.3 SCOPE 

A. It is the intent of this section to provide a fully functional system to provide fully 

automatic temperature control for all systems provided under this contract. 

B. It is the responsibility of the bidder to read and conform to all sections of the 

specifications, review all contract drawings and to coordinate all equipment supplied 

under other sections of the specifications with this work. 

C. The control system shall include all operator input/output devices, field control units, 

field controls, sensors and controls conduit, wiring, and piping, etc. 

D. The engineering, installation supervision and labor, calibration, and checkout necessary 

for a complete and fully operational control system as specified hereafter shall be 

provided under this section. 

E. The controls contractor shall be responsible for installation of factory furnished and field 

installed controls as well as all other system controls indicated on the contract drawings 

or required by this specification.  
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1.4 PRIOR APPROVAL 

A. No DDC contractor is required for this project, prior approval and qualifications for DDC 

controls system and installation is not required. The Division 23 contractor shall be 

responsible for installation of thermostats, time clocks, and low voltage wiring (<51 

volts). All power wiring and terminations greater than 50 volts shall be provided by 

Division 26. Division 23 shall provide the PSFA measurement and verification meters, 

control wiring indicated in this specifications and mechanical drawings. All additional 

sensors for electrical meters shall be furnished by Division 26 and connected to the 

Quickserver system per this specification. All wiring associated with electrical meters 

and connection to the Quickserver shall be by division 26 contractor. . 

1.5 SUBMITTALS 

A. Submittals shall be provided as required by 23 0500 and the General Contract 

Requirements.  Submittals shall consist of shop drawings and catalog data sheets.  Shop 

drawings shall show all controlled devices, electrical ladder diagrams, system schematics, 

sequence of operation, and material lists. 

B. Within 30 days of contract award, submit eight sets of shop drawing and submittal data.  

These submittals shall be provided to the Mechanical and Electrical sub-contractors for 

co-ordination review and evaluation prior to being submitted to the Owner's authorized 

representative.  Letters from these sub-contractors verifying that they have reviewed the 

submittals and including any comments must be attached with submittals when submitted 

to Owner's authorized representative.  Submittals received without such reviews will be 

returned without action. 

1.6 SHOP DRAWINGS 

A. Shop drawings shall be provided which show all controlled systems and control devices.  

Connections between all components shall be clearly indicated.  Control contractor shall 

coordinate with other suppliers prior to submitting so that final connections to all 

equipment can be shown.  Simply showing a connection with no identification or 

termination will be considered unacceptable.  All connections shall be labeled on both 

ends and these same labels shall be used for the installation process.  Each device shall 

also be given a unique identifier.  This identifier shall be used in the sequence of 

operation so that reference to the drawings can be easily made. 

B. Electrical Ladder Diagrams shall be provided on the shop drawings which show the 

correct control wiring and interlock wiring of all equipment provided by Division 23 and 

other equipment required including air handling units, boilers, chillers, etc. including 

owner furnished equipment and equipment under other sections of this specification.  

Diagrams shall show all switches, relays, motor starters, etc.  Each diagram shall 

reference the correct power source, whether from a specific circuit or from a control 

transformer.  If equipment shown is provided by another contractor, then this shall be 

noted.  Any relevant set points, such as time delay relay settings, shall be shown. 

C. The sequence of operation for each controlled system shall be provided with reference to 
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the control device identifier.  The sequence of operation shall break down the control 

operation by major function (i.e., mixed air control, occupied-unoccupied, smoke purge, 

etc.) and describe in detail the correct operation and interaction with other system 

functions. 

D. A complete material listing shall be included on the shop drawings which show the 

device model number, device identifier, quantity, manufacturer, etc., of all equipment 

provided by this contractor.  The material list shall be organized in alphabetical order so 

that it can be easily compared to the associated catalog data sheet.  The quantities are to 

be provided only to confirm a general understanding of the contract requirements and 

will not be verified as a complete material list. 

1.7 CATALOG DATA SHEETS 

A. A manufacturer's catalog data sheet will be provided for each piece of equipment 

provided by this contractor.  At a minimum, the data sheet shall contain sufficient 

information so that compliance with the specification can be verified.  The catalog data 

sheets shall be organized in alphabetical order to match the material listing on the shop 

drawings. 

1.8 RECORD DRAWINGS 

A. Record drawings shall be provided as required by 23 0500 and the General Contract 

Requirements.  Record drawings shall not be completed until after installation is 

complete.  Any changes made during installation shall be recorded on the submittal 

drawings so that a current record drawing is constantly being updated.  At completion of 

the project, all changes shall be incorporated into a clean record drawing version.  These 

record drawings shall be detailed enough to thoroughly trouble-shoot the entire system. 

B. With the reproducible record drawings the Contractor shall furnish a complete spare parts 

lists, operating instructions, and maintenance literature, for proper maintenance of all 

control equipment, in accordance with the requirement specified in Section 23 0500. 

C. The following manuals or combination manuals will be provided 2 sets: 

1. An operator's manual which will include detailed instructions for all operations 

associated with the Automatic Temperature Controls System. 

1.9 TEST AND INSTRUCTION 

A. The controls contractor shall prepare a written plan indicating in a step-by-step manner, 

the procedures that will be followed to test, checkout and adjust the control system prior 

to and during functional performance testing.  At minimum, the plan shall include for 

each type of equipment controlled by the automatic controls: 

1. System name. 

2. List of devices. 
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3. Step-by-step procedures for testing each controller after installation, including: 

a. Process of verifying proper hardware and wiring installation. 

b. Process of performing operational checks of each controlled component. 

c. Plan and process for calibrating valve and damper actuators and all 

sensors. 

d. A description of the expected field adjustments for transmitters, 

controllers and control actuators should control responses fall outside of 

expected values. 

4. A copy of the log and field checkout sheets that will document the process.  This 

log must include a place for initial and final read values during calibration of 

each point and clearly indicate when a sensor or controller has “passed” and is 

operating within the contract parameters. 

5. A description of the instrumentation required for testing. 

6. Indicate what tests on what systems should be completed prior to Testing, 

Adjusting and Balancing (TAB) using the control system for TAB work.  

Coordinate with the Owner and TAB contractor for this determination. 

B. Upon completion of the checkout of each controlled device, equipment and system prior 

to functional testing for each piece of equipment or system, provide a signed and dated 

certification to the Owner and GC that all system programming is complete as to all 

respects of the Contract Documents, except functional testing requirements. 

C. List and clearly identify on the as-built duct and piping drawings the locations of all static 

and differential pressure sensors (air and water pressure). 

D. The Owner reserves the right to participate in or assign a representative to participate in 

the startup, testing, programming, or any other aspect of the construction of this project at 

no additional cost to the Owner. 

1.10 TRAINING 

A. Upon completion of the work and acceptance by the Owner, the contractor shall 

provide training of thermostat programming, timeclock programming and associated 

equipment function. The contractor shall provide 8 hours total of on site instruction to 

the Owner's operating personnel who have responsibility for the mechanical system. 

1.11 SERVICE AND WARRANTY 

A. The system supplier shall maintain a local maintenance support facility complete with 

system technicians, diagnostic and test equipment, and new spare components.  

Emergency service shall be available in the local office on a 24-hour, 7-day a week basis.  

The service agent shall provide a continuously monitored local service telephone number 

for emergency service and this number shall be provided to the Owner.  

B. Warranty all work as follows: 

1. Labor & materials for control system specified shall be warranted free from 
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defects for a period of twelve (12) months after final completion acceptance by 

the Owner.  Control System failures during the warranty period shall be adjusted, 

repaired, or replaced at no charge or reduction in service to the Owner.  Service 

during this period shall be available within 12-hours from the time the trouble 

call is placed.   

2. At the end of the final start-up/testing, if equipment and systems are operating 

satisfactorily to the Owner and Engineer, the Owner shall sign certificates 

certifying that the control system's operation has been tested and accepted in 

accordance with the terms of this specification.  The date of Owner's acceptance 

shall be the start of warranty. 

C. Service and maintenance must be provided for one year minimum from time of owner 

acceptance of the system with 12-hour response time. Warranty shall be for full system 

component parts and labor. 

1.12 PROGRESS PAYMENTS 

A. When developing a schedule of values for the automatic temperature control systems, a 

minimum of 2 weeks shall be reserved for activities after construction completion, 

including commissioning support, testing (functional performance testing as required 

herein), record drawings, training, etc. Payment for these activities may be requested as 

they are completed.  

PART 2 - PRODUCTS  

2.1 GENERAL 

A. All products required for this project not provided with the factory controls systems shall 

be selected in accordance with this Part of the Section.  Installation of the components 

shall be in accordance with Part 3 of the Section.  If a component is required to meet the 

requirements shown on the drawings and is not specified in the Part of the specification, 

the Supplier shall select and submit on components that meets all design requirements 

indicated on the Drawings, stated in the sequence of operation, and elsewhere in the 

Contract documents. 

2.2 ROOM THERMOSTAT 

A. WI FI Electronic Programmable Thermostat (Single & Multi-Stage): Electronic 

programmable thermostats shall be fully configurable single piece commercial design 

with sub-bases provided for required application operating on a maximum voltage of 24 

VAC. Programmable temperature range shall be 55oF to 85oF and schedules shall be in 

1 hour increments. Shall be capable of two occupied and two unoccupied intervals per 

day plus weekend and holiday schedules. Occupancy override shall be located on the 

thermostat to allow for two hour override of the occupied mode, setpoint limiting, and 

setpoint lockout. Each thermostat shall be furnished and installed with a Wi-Fi 

connection to the schools Wi-Fi network. –Honeywell – WI-FI Vision Pro Thermostat 

Model# TH8321WF1001. No exceptions. (Owner will provide graphics and IP addresses 
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and connection for each thermostat location). 

1. Exception – Packaged Split System for Electrical, Data, etc shall have thermostats 

furnished with split systems.  

B. Line Voltage Thermostat: The thermostat shall be of the bimetallic design with a SPDT 

set of contacts rated for 120 VAC at 25 amps.  Thermostat shall have an adjustable set 

point of from 50 deg F to 86 deg F with a fixed differential of 2.0 deg F.   

2.3 CONTROL RELAYS 

A. Control relay contacts shall be rated for 150% of the loading application, with 

self-wiping, snap-acting Form C contracts, enclosed in dustproof enclosure.  Relays shall 

have silver cadmium contacts with a minimum life span rating of one million operations.  

Relays shall be equipped with coil transient suppression devices. 

2.4 SMOKE AND FIRE DETECTORS 

A. Smoke detectors shall be supplied, powered, installed, and interlocked in accordance with 

Section 23 0549.  The smoke detectors shall be listed by Underwriters' Laboratories, Inc.  

The units shall be designed for detection of combustion gases, fire and smoke in air 

conditioning and ventilation system ducts, in compliance with the National Fire 

Protection Association, Recommended Practices Pamphlet No. 90A.  It shall consist of an 

ionization type detector with self-contained control unit.  The assembly shall consist of a 

casting to accommodate metallic sampling tubes which extend across the duct of the 

ventilation system. 

B. The unit shall provide two (2) sets of normally open single pole, double throw alarm 

operated relay contacts (5A, 120V, AC).  

C. The unit shall be bolted directly to the duct or plenum wall.  A template shall be provided 

for making necessary cutouts and holes.  Complete instructions shall be provided with 

units.  

D. Unit shall be capable of stable operation from 0 deg to 150 deg F.  

E. Sampling tubes shall be EMT tubing, 1/2-inch in diameter, length and support as required 

to extend across plenum or duct.  Quantity and location of sampling tubes shall be as 

required for representative sampling.  Plastic tubes will not be allowed.  

2.5 WIRING 

A. Provide interlock wiring between supply and exhaust fans, electrical wiring for relays 

(including power feed) for temperature and pressure indication. Provide interlock wiring 

between refrigeration machines, and condensing equipment as required for the 

specified sequence of operation and the refrigeration system integral controller(s).   

B. Provide power wiring, conduit and connections for low temperature thermostats, high  
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temperature thermostats, alarms, flow switches, actuating devices for temperature, 

pressure and flow indication, point resets and user disconnect switches for electric 

heating, appliances controlled by the factory controls and field installed. 

C. Provide all other wiring required for the complete operation of the specified systems 

including control power wiring not expressly stated to be provided by Division 26. 

D. Install all wiring raceway systems complying with the requirements of the National 

Electrical Code and Division 26. All installations shall be installed in EMT. 

E. Thermostat and Time Clock Control Wiring 

1. Per equipment installation manual requirements. 

F. Conduit and Fittings 

1. Conduit for Control Wiring, Control Cable and Transmission Cable: Electrical 

metallic tubing (EMT) with compression fittings, cold rolled steel, zinc 

coated or zinc-coated rigid steel with threaded connections. 

2. Outlet Boxes (Dry Location): Sheradized or galvanized drawn steel suited to 

each application, in general, four inches square or octagon with suitable raised 

cover. 

3. Outlet Boxes (Dry Location): Sheradized or galvanized drawn steel suited to 

each application, in general, four inches square or octagon with suitable raised 

cover. 

4. Pull and Junction Boxes:  Size according to number, size, and position of 

entering raceway as required by National Electrical Codes. Enclosure type shall 

be suited to location. 

2.6 EQUIPMENT CONNECTIONS 

A. Not Applicable. 

2.7 HVAC SYSTEM TIMECLOCK 

A. Timeclocks shall be 365-day astronomic type with the following features: 

1. Automatic input voltage selection from 120 to 277 VAC, 50/60 Hz. 

2. NEMA 1 Metal Enclosure 

3. Over 2,000 events plus holiday schedules. 

4. Advanced scheduling including relative dating, such as fourth. 

5. 30 A rated contacts. 

6. 100-hour supercapacitor eliminates the need for batteries. 

7. USB connection for uploading, downloading and transferring programs. 

8. Easy-to-follow on-screen menus for programming to-the-minute accuracy 

9. Non-volatile memory protects programming indefinitely 

10. Firmware upgradable in-field via USB or Ethernet 

11. Internally expandable, in 4-circuit increments, up to 16-circuits for 4, 8, and 12-

circuit models 
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12. PC App for easy scheduling or control, either remotely or through USB flash 

drive 

B. Timeclocks shall be Intermatic Model ET90215C or equivalent. 

2.8 ELECTRONIC LIQUID FLOWMETER 

A. The flowmeter shall be of the inline electromagnetic type which installs into the line. 

The flowmeter shall be furnished complete with a flow transmitter which supplies a 4-

20 mA or 0-10 VDC signal for flow and remote digital display. Meter shall have an 

accuracy of no less than 1% of the actual reading over the range of the meter. Meter 

shall be 24 VAC powered. Meter shall be Meter shall include all necessary gaskets 

required for installation into the system. Flow meter shall be installed within the 

manufacturer’s required straight pipe lengths for accuracy. Flow meter shall be 

Onicon F-3100 or equivalent. 

2.9 GAS SUB-METER 

A. The flow meter shall be hand-insertable up to 250 psi. Materials of construction for 

wetted metal components shall be 316 SS. The flow  meter shall provide SFPM flow 

readings from a  pair of encapsulated platinum sensors and shall not require additional 

temperature or pressure compensation. In addition, the meter shall continuously display 

information that can be used to validate the calibration of the meter. Each flow meter 

shall be individually wet-calibrated against a standard that is directly traceable to 

NIST*. A certificate of calibration shall be provided with each flow meter. Provide 

flow meter assembly complete with all installation hardware necessary to enable 

insertion and removal of the meter without system shutdown. 

B. Accuracy shall be within ± 1% of rate from 500-7000 SFPM and ± 2% of rate from 

100-500 SFPM. Overall turndown shall exceed 1000:1. Output signals shall consist of 

the following: (1) analog 4-20mA output and (1) scalable pulse output for totalization. 

The meter shall be equipped with an integrally mounted graphical display that may be 

optionally remote mounted up to 1000 ft from the sensor. Each flow meter shall be 

covered by the manufacturer’s two-year warranty. Provide an ONICON Model F- 5200 

Insertion Thermal Mass Flow Meter. Meter shall be rated for outdoor application. 

2.10 MEASUREMENT AND VERIFICATION SYSTEM 

A. The contractor shall provide a new Measurement &Verification (M&V) monitoring 

system which is in accordance with PSFA requirements. The system shall consist of 

electric meters, gas meter, and domestic water meter which connect to a FieldServer 

which will transfer this information to an offsite central server.   

B. Furnish and install a FieldServer QuickServer model FS-QS-1010-0593 (BACnet IP, 

Modbus RTU, HTTPS-XML) or FS-QS-1010-1140 (BACnetIP, Modbust RTU, 

Modbus TCP, HTTPS-XML). The QuickServer shall be furnished with Accessory Kit 

model FS-8915-36-QS containing a power supply, DIN mounting bracket, Ethernet 

cable, and USB flash drive.   



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

AUTOMATIC CONTROLS FOR HVAC SYSTEMS  230900 - 9 

C. Furnish and install dual communications output Flow Display Onicon model D-100-RTU 

with MODBUS RTU RS485 and BACnet interface and standard 24VAC power 

requirement. All meters shall have the following variables: 

 

Value Name Value 

Description 

Format Units # Required 

Volume Rate  

(Flow Rate) 

Volume Rate – 

L/Sec. (water) 

Floating Point 

Register 

Liters/Second 2 

Totalized 

Volume 

(Total Flow) 

Volume Total 

Mode 1 – M3 

(water) 

Floating Point 

Register 

Cubic Meters 2 

Auxiliary 

Input Total 

(Di3)  

Volume Total 

(Gas) 

Floating Point 

Register 

- 2 

Gas Generate 

Rate (Ai3) 

Mass Flow 

(Gas) 

Floating Point 

Register 

- 2 

 

2.11 MEASUREMENT AND VERIFICATION POWER METERS 

A. The meter shall be UL listed and CE marked. 

B. The meter shall be designed for Multifunction Electrical Measurement on 3 phase power 

systems. The meter shall perform to spec in harsh electrical applications in high and low 

voltage power systems. 

1. The meter shall support 3 Element Wye, 2.5 Element Wye, 2 Element Delta, 4 wire Delta 

systems. 

2. The meter shall accept universal voltage input. 

3. The meter's surge withstand shall conform to IEEE C37.90.1. 

4. The meter shall be user programmable for voltage range to any PT ratio. 

5. The meter shall accept a burden up to 0.36VA per phase, Max at 600 V, and 0.014 VA at 

120 Volts.  

6. The meter shall accept a voltage input range of up to 576 Volts Line to Neutral, and up to 

721 Volts Line to Line. 

7. The meter shall accept a current reading of up to 11 Amps continuous. 

8. The meter shall have color-coordinated voltage and current inputs. 

9. The meter shall have a phasor diagram, through software, that clearly shows wiring status. 

C. The meter shall use a dual input method for current inputs. Method one shall allow the CT 

to pass directly through the meter without any physical termination on the meter. The 

second method shall provide additional termination pass through bars, allowing the CT leads 
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to be terminated on the meter. The meter must support both termination methods. 

1. Fault Current Withstand shall be 100 Amps for 10 seconds, 300 Amps for 3 seconds, 

and 500 Amps for 1 second. 

2. The meter shall be programmable for current to any CT ratio. DIP switches or other 

fixed ratios shall not be acceptable. 

3. The meter shall accept a burden of 0.005 VA per phase, Max at 11 Amps. 

4. The meter shall begin reading at 0.1% of the nominal current. 

5. Pass through wire gauge dimension of 0.177” / 4.5 mm shall be available. 

6. All inputs and outputs shall be galvanically isolated to 2500 Volts AC. 

7. The meter shall accept current inputs of class 10: (0 to 10) A, 5 Amp Nominal, and class 2 

(0 to 2) A, 1 Amp Nominal Secondary. 

D. Multifunction, Data-Logging, Power and Energy Meter with Advanced I/O and Power Quality 

1. The meter shall have an accuracy of +/- 0.1% or better for Volts and Amps, and 0.2% for 

power and energy functions. The meter shall meet the accuracy requirements of 

IEC62053-22 (Class 0.2%) and ANSI C12.20 (Class 0.2%). The meter shall have a 

Frequency measurement accuracy of not less than 0.001 Hz. 

a. The meter shall provide true RMS measurements of voltage, - phase to neutral and 

phase- to-phase; and current, per phase and neutral. 

b. The meter shall calculate RMS readings, sampling at over 400 samples per 

cycle on all channels measured readings continuously with no cycle blind spots. 

c. The meter shall utilize 24 bit Analog to Digital conversion. 

d. The meter shall provide %THD (% of Total Harmonic Distortion). Harmonic 

magnitude recording to the 40th order shall be available for voltage and current 

harmonics. 

2. The meter shall provide a simultaneous voltage and current waveform recorder. 

a. The meter shall be capable of recording 512 samples per cycle for a voltage or  

swell, or for a current fault event. 

b. The meter shall provide pre- and post-event recording capability. 

c. The meter shall have a programmable sampling rate for the waveform recorder. 

d. The meter shall have an advanced DSP design that allows power quality triggers 

to be based on a 1 cycle updated RMS. 

e. The meter shall allow up to 170 events to be recorded. 

f. The meter shall store waveform data in a first-in, first-out circular buffer to insure 

that data is always being recorded. 

3. The meter shall include a three-line, bright red, .56” LED display. 

a. The meter shall fit in both DIN 92 mm and ANSI C39.1 round cut-outs. 

b. The meter must display a % of Load Bar on the front panel to provide an analog feel.  

The % Load bar shall have not less than 10 segments. 

4. The meter shall be available in transducer only version, with no display. 

a. The meter shall mount directly to a DIN rail and provide RS485 Modbus or 

DNP 3.0 output. 
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5. The meter shall be a traceable revenue meter, which shall contain a utility grade test 

pulse allowing power providers to verify and confirm that the meter is performing to its 

rated accuracy. 

6. Power meter shall include virtual measurement upgrade packs (V-Switch™ keys), which 

shall allow user to upgrade in field without removing installed meter. 

a. The six Virtual Upgrade packs shall be: 

Volts, Amps, kW, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh, and I/O Expansion - 

V1 Above with 2 Megabytes of memory for Data-logging - V2 

Above with Power Quality Harmonics - V3 

Above, with Limit and Control Functions - V4 

Above, with 64 samples per cycle Waveform Recorder and 3 Megabytes of 

memory for Data-logging - V5 

Above, with 512 samples per cycle Waveform Recorder and 4 Megabytes of 

memory for Data-logging - V6 

b. The V-Switch™ keys must be able to be implemented without physically 

removing the installed meter. 

7. The meter shall include 2 independent communications ports on the back and face 

plate, with advanced features. 

a. One port shall provide RS485 communication speaking Modbus ASCII, Modbus 

RTU, or DNP 3.0 protocol through back plate. 

b. Baud rates shall be from 1200 baud to 57600 baud for the RS485 port. 

c. The meter shall provide an optical IrDA port (through faceplate), as the second 

communication port, which shall allow the unit to be set up and programmed using a 

PDA or remote laptop without need for a communication cable. 

8. The meter shall provide user configured fixed window or rolling window demand. This 

shall allow the user to set up the particular utility demand profile. 

a. Readings for kW, kVAR, kVA and PF shall be calculated using utility demand 

features. 

b. All other parameters shall offer max and min capability over the user selectable 

averaging period. 

c. Voltage shall provide an instantaneous max and min reading displaying the highest 

surge and lowest sag seen by the meter. 

d. The meter shall provide an update rate of every 6 cycles for Watts, VAR and 

VA.  All other parameters shall be every 60 cycles. 

9. The meter shall support a power supply of 90 to 265 Volts AC and 100 to 370 

Volts DC. Universal AC/DC Supply shall be available and shall have a burden of less 

than 11 VA. An optional power supply of 18-60 Volts DC shall be available. 

10. The meter shall provide Limits Alarms and Control Capability as follows: 

a. Limits can be set for any measured parameter. 
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b. Up to 16 limits can be set. 

c. Limits shall be based on % of Full Scale settings. 

d. Manual Relay Control shall be available through software. 

e. Relay set delays and reset delays shall be available. 

f. Relay control shall be available through DNP over Ethernet with the Ethernet Option 

card. 

 

11. The meter shall have data logging capability with the 2, 3, and 4 Megabyte memory 

upgrade (Virtual Upgrade packs 2-6). The meter shall have a real-time clock that allows 

for time stamping of all the data in the meter when log events are created. The meter with 

Virtual Upgrade packs 2-4 shall have six logs; the meter with Virtual Upgrade packs 5 

and 6 shall also have the Waveform Log: 

a. The meter shall have three historical logs for trending profiles. Each log shall be 

capable of being programmed with up to 64 parameters. The user shall have the 

ability to allocate memory between the three historical logs in order to increase 

or decrease the memory allotted to each of the logs. 

b. The meter shall have a log for Limits Alarms. The Limits log shall provide 

magnitude and duration of an event, time-stamp, and log value. The log must be 

capable of recording to 2048 events. 

c. The meter shall have a log for System Events. The System Events log shall 

record the following occurrences with a time-stamp: Demand Resets, Password 

Requests, System Startup, Energy Resets, Log Resets, Log Reads, 

Programmable Settings Changes, and Critical Data Repairs. 

d. The meter shall have a log for I/O changes. The I/O Change log shall provide a 

time- stamped record of any Relay Outputs and any Input Status changes. The 

log must be capable of recording up to 2048 events. 

e. The meter with Virtual Upgrade packs 5 and 6 shall have a log which is 

capable of recording a waveform both when a user-programmed value goes out of 

limit and when the value returns to within limit. 

12. The meter shall have I/O expandability through two Option card slots on the back. 

a. The cards shall be capable of being installed in the field, without removing the meter 

from installation. 

b. The meter shall auto-detect the presence of any I/O Option cards. 

c. The Option card slots shall accept I/O cards in all of the following formats: 

100BaseT Ethernet Communication Card; Four Channel Bi-directional 0-1mA 

Output Card; Four Channel 4-20mA Output  Card; Two Relay Outputs/2 Status 

Inputs Card; Four  Pulse Output/4 Status Inputs Card; Fiber Optic Card; IEC 

61850 Protocol Ethernet Network Card. 

d. The meter shall be capable of accepting any combination of up to two cards. 

e. When two Ethernet cards are installed in the meter, an independent IP address and 

MAC address shall be assignable to each card. 

f. The Ethernet Option Card shall provide the meter with 100BaseT Ethernet 

functionality. The Ethernet Option card shall: 

Allow the meter to speak with 12 simultaneous sockets of Modbus TCP, so that 

multiple requests for data can be received simultaneously. 

Allow the meter to speak with 5 simultaneous sockets of DNP over TCP/IP so that 

multiple requests can be handled simultaneously. 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

AUTOMATIC CONTROLS FOR HVAC SYSTEMS  230900 - 13 

Allow the meter to speak with both Modbus TCP and DNP over Ethernet 

simultaneously. Allow auto transmit/receive detection for straight or null RJ45 

cables. 

Provide an embedded Web server that allows access to  metered readings 

through the Internet, using any standard Web browser from a PC, smart phone, or 

tablet PC. 

Provide email on configured alarms. 

Provide email notification of meter status and readings data on a programmed schedule. 

g. The 1mAO Option Card shall provide the following 

features: 4 channel, bi-directional 0-1mA outputs. 

Assignable to any measured parameter. 

0.1% of Full Scale accuracy throughout range and load. 

Maximum load impedance to 10k Ohms, with no accuracy 

losses. 

h. The 20mAO Option Card shall provide the following 

features: 4 channel, 4-20mA outputs. 

Assignable to any measured parameter. 

0.1% of Full Scale accuracy throughout range and load. 

Maximum load impedance to 850 Ohms, with no accuracy 

losses. Loop powered using up to 24 Volts DC. 

i. The Relay Output/Status Input Option Card shall provide the following 

features: 2 Relay outputs, 2 Status inputs. 

Status Inputs – Wet/Dry Auto Detect up to 150 Volts DC. 

Trigger on User Set Limits/Alarms (with Virtual Upgrade pack 

4). Set delays and Reset delays. 

j. The Pulse Output/Digital Input Option Card shall provide the following 

features: 4 KYZ pulse/4 Status inputs. 

Programmable to any energy parameter and pulse value. 

Programmable to End of Interval pulse. 

Can function for manual relay control and limit based control (with Virtual Upgrade 

pack 4). 

120mA continuous load current. 

DNP input. 

k. The Fiber Optic Option Card shall provide the following features: 

Built in logic to mimic RS485 half-duplex bus, allowing the user to daisy chain 

meters for low installation cost. 

ST Terminated Option. 

Versatile Link Terminated Option. 

Modbus and DNP 3.0 protocols 

available. 

l. The  IEC  61850  Protocol  Ethernet  Network  Option  Card  shall  provide  the  

following features: 

Integrates into any IEC 61850 network. 

Provides support for Modbus and IEC 61850 protocols simultaneously. 

Configurable for multiple logical nodes. 

Provides buffered and unbuffered reporting. 

Provides dual Ethernet IEC 61850 Protocol Network option 

cards. Is certified by a 3rd party Authorized IEC61850 Test 

Laboratory. 

Is capable of supporting two Ethernet /IP connections with separate /IP addresses, 

each running IEC 61850 protocol. 
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13. The meter shall have transformer loss, line loss, and total substation loss compensation. 

a. Substation losses shall be programmable for Watts and VARs, and for Ferris and 

copper losses. 

b. The meter shall have CT and PT compensation to set compensation factors for 

errors in CTs and PTs connected to the meter. 

14. The meter shall have a standard 4-year warranty. 

15. Power meter shall be able to be stored in (-20 to +70) degrees C. 

a. Operating temperature shall be (-20 to +70) degrees C. 

b. NEMA 1 faceplate rating shall be available for the power meter. 

16. Acceptable product is Electro Industries/GaugeTech, Model: Shark®200-60-10-V5-D2-

INP100S- X. 

E. Multifunction Power and Energy Meter 

1. The meter shall have an accuracy of +/- 0.1% or better for volts and amps, and 0.2% 

for power and energy functions. The meter shall meet the accuracy requirements of 

IEC687 (class 0.2%) and ANSI C12.201(Class 0.2%). 

a. The meter shall provide true RMS measurements of voltage, phase to neutral and 

phase to phase; current, per phase and neutral. 

b. The meter shall provide sampling at 400+ samples per cycle on all channels 

measured readings simultaneously. 

c. The meter shall utilize 24 bit Analog to Digital conversion. 

d. Meter shall provide Harmonics %THD (% of total Harmonic Distortion). 

2. The meter shall include a three line, bright red, .56” LED display. 

a. The meter shall fit in both DIN 92mm and ANSI C39.1 Round cut-outs. 

b. The meter must display a % of Load Bar on the front panel to provide an analog feel. 

The % Load bar shall have not less than 10 segments. 

3. Meter shall be available in transducer only version, which shall not include a display. 

a. The meter shall mount directly to a DIN rail and provide RS485 Modbus or 

DNP 3.0 output. 

4. The meter shall be a traceable revenue meter, which shall contain a utility grade test 

pulse allowing power providers to verify and confirm that the meter is performing to its 

rated accuracy 

5. Power meter shall include virtual measurement upgrade packs, which shall allow user to 

upgrade in field without removing installed meter. 

a. Four upgrade packs shall be: 

1) Volts and Amps Meter – Default 

2) Volts, Amps, kW, kVAR, PF, kVA, Freq. 

3) Volts, Amps, kw, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh. 
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4) Volts, Amps, kW, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh, 

%THD Monitoring and Limit Exceeded Alarms. 

b. These virtual upgrade packs must be able to be updated without physically 

removing the installed meter. 

c. Meter shall be a traceable revenue meter, which shall contain a utility grade test 

pulse allowing power providers to verify and confirm that the meter is 

performing to its rated accuracy. 

6. The meter shall include 2 independent communications ports on the back and face 

plate, with advanced features. 

a. One port shall provide RS485 communication speaking Modbus ASCII, Modbus 

RTU, or DNP 3.0 protocol through back plate. 

b. Baud rates shall be from 9,600 baud to 57,600 baud. 

c. The meter shall provide an optical IrDA port (through faceplate), as the second 

communication port, which shall allow the unit to be set up and programmed using a 

remote laptop PC without need for a communication cable. 

d. Meter shall have 8 Bit, No parity. 

7. The meter shall have optional 100BaseT Ethernet communication capability. 

a. Ethernet communication shall consist of Modbus protocol over TCP/IP. 

8. The meter shall provide user configured fixed window or rolling window demand.   

This shall allow user to set up the particular utility demand profile. 

a.  Readings for kW, kVAR, kVA and PF shall be calculated using utility demand 

features. 

b.  All other parameters shall offer max and min capability over the user selectable 

averaging period. 

c.  Voltage shall provide an instantaneous max and min reading displaying the 

highest surge and lowest sag seen by the meter. 

9. The meter shall support power supply of 90 to 265 Volts AC and 100 to 370 Volts DC.   

Universal AC/DC Supply shall be available. 

a.   Meter power supply shall accept burden of 10VA max. 

b.   Meter shall provide upgrade rate of 100msec for Watts, Var and VA. All other 

parameters shall be 1 second. 

10. The meter shall have a standard 4-year warranty. 

11. Power meter shall be able to be stored in (-20 to +70) degrees C. 

a. Operating temperature shall be (-20 to +70) degrees C. 

b. NEMA 12 faceplate rating shall be available for the power meter. 

12. Acceptable product is Electro Industries/GaugeTech, Model: Shark 200 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. All devices, conduit, wiring, etc., shall be installed in a neat professional manner by 

skilled persons.   

1. The installation of all aspects of the system shall comply with all applicable 

codes and regulations and with Division 26 Specifications. 

2. The installation of all materials shall be in accordance with the published 

manufacturer's recommendations without exception.  If for some reason a 

particular component cannot be installed in compliance with these 

recommendations, the Contractor shall advise the Engineer of the situation. 

3. Where miscellaneous materials are required to complete an installation, i.e., 

isolation valves for pressure switches, wall switches for an exhaust fan control 

circuit, etc.; the materials shall be supplied as defined in the relevant Section of 

these Specifications.  For example, Section 23 0523 specifies valve requirements, 

and Division 26 specifies electrical products and requirements. 

4. Coordinate with other trades where installation of a particular component 

requires other trades to be involved.  Installation coordination includes location 

the correct placement of thermowells, flow switches, dampers, control valves, 

control power circuits, etc.  Care must be exercised to identify locations that meet 

the requirements of the manufacturer including upstream and downstream 

distances, pressures, temperatures, etc. 

3.2 THERMOSTATS 

A. Thermostats shall be installed 44" A.F.F. to the center of the thermostat unless otherwise 

noted on the architectural drawings or specifications. 

B. Provide locking thermostat cover for thermostats located in common areas and hallways. 

3.3 CONTROL RELAYS 

A. Control relays shall be field or panel mounted as indicated on the Drawings.  If a relay is 

field mounted it will be installed in a NEMA I housing.  

B. Control relays shall be installed in bases and the based mounted on a DIN rail.  All 

accessories including end clips, jumpers, etc., shall be provided.  All wiring shall be 

labeled. Multiple conductors shall be bundled and run by classification in plastic 

wireways. Relays shall be labeled as indicated in the shop drawings for ease in 

troubleshooting. 

3.4 SMOKE AND FIRE DETECTORS 

A. Smoke detectors and the associated wiring shall be installed in accordance with Section 

23 0549. 
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3.5 ELECTRICAL CONTROL POWER AND LOW VOLTAGE WIRING 

A. Comply with all Division 26 installation requirements. 

B. Install low voltage power in conduit in the following locations regardless of local 

building code allowances otherwise. 

1. Mechanical rooms. 

2. Electrical rooms. 

3. Vertical risers.  (Exception:  fire rated continuous closet like a telephone closet.) 

4. Open areas where the wiring will be exposed to view or tampering. 

5. Hard ceilings and walls. 

C. Conceal conduit within finished shafts, ceilings and wall as required.  Install exposed 

conduit parallel with or at right angles to the building walls. 

D. Do not install Class 2 wiring in conduit containing Class 1 wiring.  Boxes and panels 

containing high voltage may not be used for low voltage wiring except for the purpose of 

interfacing the two (e.g., relays and transformers). 

E. All wire-to-device connections shall be made at terminal blocks or terminal strip.  All 

wire-to-wire connections shall be at a terminal block, or with a crimped connector.  All 

wiring within enclosures shall be neatly bundled and anchored to permit access and 

prevent restriction to devices and terminals. 

F. Plug or cap all unused conduit openings and stubups.  Do not use caulking compound. 

G. Route all conduit to clear beams, plates, footings and structure members.  Do not route 

conduit through column footings or grade beams. 

H. Set conduits as follows: 

1. Expanding silicone firestop material sealed watertight where conduit is run 

between floors and through walls of fireproof shaft. 

2. Oakum and lead, sealed watertight penetration through outside foundation walls. 

I. Cap open ends of conduits until conductors are installed. 

J. Where conduit is attached to vibrating or rotating equipment, flexible metal conduit with 

a minimum length of 18" and maximum length of 36" shall be installed and anchored in 

such a manner that vibration and equipment noise will not be transmitted to the rigid 

conduit. 

K. Where exposed to the elements or in damp or wet locations, waterproof flexible conduit 

shall be installed.  Installation shall be as specified for flexible metal conduit. 

L. Provide floor, wall, and ceiling plates for all conduits passing through walls, floors or 

ceilings.  Use prime coated cast iron, split-ring type plates, except with polished chrome-

plated finish in exposed finished spaces. 
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3.6 CONTROL TRANSFORMERS 

A. Control transformers shall be field mounted using a plate to mount on the associated 

junction box or panel using a foot-style mounting.  Locations shall be as identified on the 

Drawings or as determined by field requirements.  A phenolic label on each transformer 

shall identify the power source by breaker panel and circuit.  Fusing of the primary and 

secondary sides and sizing shall be as defined by the NEC.  Provide means of local 

disconnect for transformer to allow removal. 

3.7 EQUIPMENT CONNECTIONS 

A. Class II field wiring for all non-control device applications shall be installed under this 

Section of the Specification.  This includes equipment such as VFDs, chillers, boilers, 

packaged air handling equipment, etc. 

3.8 HVAC SYSTEM TIMECLOCK 

A. Locate timeclock inside the building shown on the drawings or coordinate with the 

owner.  Wire timeclock to associated mechanical equipment as outlined on the drawings. 

B. Program the timeclock based on the occupancy schedule for the building as coordinate 

with the building owner. 

3.9 DOMESTIC WATER SUB-METER 

A. The sensors and transmitters shall be installed in accordance with the manufacturer’s 

installation requirements.  All inline meters shall be installed with isolation valves on 

both sides.  A by-pass is not required.  The contractor shall connect all outputs from the 

transmitters and meter to the QuickServer per the requirements of these specifications.  

The contractor shall provide all necessary transformers to provide power for all 

transmitters and meters. 

3.10 GAS SUB-METER 

A. The sensors and transmitters shall be installed in accordance with the manufacturer’s 

installation requirements. The contractor shall connect all outputs from the transmitters 

and meter to the QuickServer per the requirements of these specifications.  The contractor 

shall provide all necessary transformers to provide power for all transmitters and meters. 
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3.11 MEASUREMENT AND VERIFICATION SYSTEM 

A. Install the QuickServer in a NEMA 1 electrical enclosure with hinged door inside main 

electrical room near main electrical meter.  Connect power supply and Ethernet port. 

B. Connect the gas and water meters to the Flow Display.  Provide 24VAC power to the 

display and RS485 network connection between the Flow Display and the QuickServer. 

 

END OF SECTION 230900 
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SECTION 233000 - AIR TEMPERING SYSTEM AND EQUIPMENT 

 

 

PART 1 - GENERAL 

 

 

1.1 REQUIREMENTS 

 

A. Provide all products, labor and services necessary to construct and demonstrate proper 

functionality of the HVAC and exhaust systems indicated on the drawings and specified herein. 

 

B. Conform with applicable provisions of the General Conditions, the Supplemental General 

Conditions and General Requirements.  

 

C. See Sections 23 0500, 23 0549, 23 0593, 23 0700, and 23 0900 for additional requirements.  

 

D. Comply with the Equipment General Requirements in Spec Section 23 0500. 

 

 

1.2 SCOPE 

 

A. Install control dampers supplied under Section 23 0900.  Adjust dampers for smooth operation. 

 

B. Equipment provided by others: Provide ductwork to serve equipment provided by others, 

including fume hoods, etc, where that equipment requires ducted supply or exhaust.  

 

 

1.3 SUBMITTALS 

 

A. Submit the following for review and approval: 

 

1. All equipment shown on the equipment schedule and elsewhere on the drawings.  Submit 

evidence or certification that equipment complies with ASHRAE Std. 90.1. 

2. Ductwork construction standards, sheet metal, plenums, ductwork accessories, etc. 

3. Flues and vents: Materials of construction and accessories.  For vents with horizontal 

offsets or expansion joints, submit layout for review. 

4. Dampers for fire and smoke control:  For each type of damper proposed, submit 

manufacturer's literature demonstrating compliance with all aspects of the specifications 

and drawings.  Submit manufacturer's installation instructions. 

5. Air Filters and Filter Gauges 

6. Grilles, Registers & Diffusers:  Configuration, materials of construction, finish, mounting 

details, and performance data including throw, static-pressure drop, and noise ratings.  

Submit for type only, but supplier shall check and verify that the indicated diffuser type 

and sizing are appropriate for each area.  Advise of any concerns in any areas. 

7. Terminal Units:  

 

a. Submit the following for each type of unit: Unit construction, materials, and wiring 

diagrams.   

b. Submit the following for each size unit: Dimensional data, recommended flow 

ranges, and performance data (pressure drop and sound data) at maximum flow.   



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

AIR TEMPERING SYSTEM AND EQUIPMENT  233000 - 2 

c. Submit a schedule showing the following for each terminal unit indicated on the 

drawings: Tag number, max & min CFM, size, pressure drop, and heating system 

performance. 

 

8. Layouts of systems covered by this section of the specifications.  Layouts shall be at a 

scale appropriate for the areas shown.  Include large scale sections as appropriate. 

 

 

1.4 QUALITY ASSURANCE 

  

A. Comply with the following codes & standards: 

 

1. UMC 2006  Chapter 6 – Duct Systems 

2. UMC 2006 Standard 6-2, Standard for Metal Ducts 

3. SMACNA 1995 HVAC Duct Construction Standards – Metal and Flexible, including 

Addendum 1 dated 11/1997 

4. SMACNA Round Industrial Duct Construction Standards – 1999 

5. SMACNA Rectangular Industrial Duct Construction Standards – 2004  

6. NFPA-90A-2002 - Standard for the Installation of Air-Conditioning and Ventilating 

Systems  

 

B. Component Characteristics 

 

1. All components within ducts and plenums shall be non-combustible or shall have a flame 

spread less than 25 and smoke developed less than 50 when tested as a composite product 

per NFPA 255, ASTM E84, or UL 723, except where specifically permitted by the UMC 

and noted in the drawings or specs. 

 

 

1.5 SOUND LEVELS 

 

A. Sound levels attributable to mechanical equipment are designed to result in sound levels of NC 

40 for offices, conference rooms, and NC 35 for library, classrooms, etc., measured within the 

rooms.  Mechanical equipment that has been substituted for the specified equipment shall 

perform within the specified equipment sound limitations, or will be replaced or adjusted as re-

quired.  Sound levels attributable to duct vibration that result in noticeable noise or vibration to 

duct hangers, lighting fixtures, ceiling tees or diffusers shall be re-supported or adjusted until 

the disturbing noise is brought within acceptable limits.  

 

 

1.6 DIMENSIONS 

 

A. Compare all drawings and verify all dimensions both on the drawings and in the field before 

laying-out, cutting, and fabricating the work.  

 

B. Refer to Section 23 0500, Common Work Requirements for HVAC, for coordination drawing 

requirements. 
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PART 2 - PRODUCTS 

 

 

2.1 DUCTWORK AND PLENUMS 

 

A. Materials:  Construct all ducts, casings, plenums etc. from galvanized steel sheets except as 

indicated.  Sheets shall be free of blisters, slivers, pits, and imperfectly galvanized spots.  

Reinforcing angles and bars, and duct support materials shall be same material as ductwork if 

exposed to the air stream, or galvanized steel if not exposed to the air stream. 

  

1. Galvanized Steel:  Per ASTM A653/A653-03 Standard Specification for Steel Sheet, 

Zinc-Coat (Galvanized) or Zinc-Iron Alloy-Coat (Galvanized) by the Hot Dip Process, 

with minimum 1.25oz/sf zinc. 

2. Aluminum:  Alloy 3003-H14 

3. Stainless Steel:  340SS, provide No. 2B finish in exposed areas 

4. Fiberglass Ductwork (Ductboard):  Use only where specifically noted.  Minimum 1-inch 

thick, 3 lb. density rigid fiberglass ductboard with glass fiber reinforced vapor barrier, UL 

Class 1, labeled on each board per UMC-06 Standard 6-5. 

 

a. Properties: 

 

1) Thermal conductivity for 1-inch thickness shall not exceed 0.22 Btuh/SF-F 

at 75 deg F  

2) Noise reduction coefficient of 0.80 on Mounting No. 6.   

 

b. Tape: 3-inch "Hardcast" mineral impregnated woven fiber tape with an 

actuator/adhesive applied in accordance with the manufacturer's directions, or 

thermlok heat sensitive tapes.  Pressure sensitive tapes will not be accepted.   

c. Owens-Corning Fiberglass, Johns Manville, Certain-Teed or equivalent.  Flexural 

rigidity (E.I.) average shall not be less than 475.   

 

B. Flexible Ducts:  Factory fabricated, listed as a Class 1 Air Duct per UL 181 with aluminum foil 

interior liner, corrosion resistant helix mechanically locked to fabric to ensure dimensional 

stability, helix separated from air stream, 1.5-inch fiberglass insulation with conductance not to 

exceed 0.23 Btuh-in/Hr-SF-F, and fire retardant outer vapor barrier.  Ducts shall be rated at 12-

inch positive pressure, 5-inch negative pressure, 0.1 perm per ASTM E96, and -20 to +250oF.  

Flexmaster Type 3, Technaflex 57K, OAE. 

  

C. Ductwork Accessories 

  

1. Sealers:  Water based, for use on galvanized steel and with the other materials specified 

herein, suitable for use at -20 to +200oF and duct pressures to 10 inches wg, dry to the 

touch within 12 hours, sufficiently flexible to pass a 0.25-inch mandrel test, listed per 

UL-181A & 181B, and suitable for storage and application at 40–110oF.  Approved 

Manufacturers: Carlisle Coatings & Waterproofing “Hardcast,” Foster, RCD, AM 

Conservation Group, OAE.  

2. Tapes:  4” woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight 

seal.  Water, mold, and mildew resistant for indoor and outdoor service.  Sealant shall be 

modified styrene acrylic. 
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2.2 SHEET METAL ACCESSORIES 

 

A. Dampers:  Factory fabricated, suitable for use with air at -20 to +240oF, galvanized steel 

housing and blades except as noted, rated for indicated pressures in either direction and 

performance rated per AMCA-500.   

 

1. Shafts:  Square or hexagonal steel, 3/8-inch or 1/2-inch, continuous through damper, 

mechanically fastened to damper blade, and extending through frame as required for 

actuator or standoff bracket and locking quadrant as required by table below. 

2. Bearings:  Provide for each side of each shaft, molded synthetic or stainless steel sleeve 

type. 

3. Multi-blade dampers:  Except as indicated, provide parallel-blade for 2-position 

applications and opposed blade for modulating applications.  Provide jackshafts as 

required to drive large dampers. 

4. Air pressure drop shall not exceed: 

 

a. Dampers rated at 1500 FPM: 1” in wg at 1500 FPM 

b. Dampers rated at 4000 FPM: 4” in. wg at 4000 FPM 

 

5. The dampers described in this section are assigned Type Numbers D1 through D23.  The 

following table summarizes key characteristics of each type of damper.  Drawings and 

Part 3 – Execution, indicate which type of damper to use in each application. 

 

Type Shape Blade 

Max 

Size 

(inches) 

Multiple 

Sections 

Rated 

Velocity 

(FPM) 

Rated 

Shutoff 

Press. 

(in. wg) Seals 

Leakage 

(CFM/SF 

@ 1 in. 

DP) Notes 

Ruskin 

Model 

D1 Rect Flat 36 x 12 No 1500 2.5 No -- 1 MD15 

D1 Rect 3V 48 x 48 No 1500 2.5 No -- 1 MD15 

D2 Rect Flat 36 x 12 No 1500 2 No -- 1 MD25 

D3 Rect 3V 48 x 48 Yes 1500 2 No 80 1 MD35 

D4 Rect 3V 48 x 72 Yes 1500 2.5 No 40   CD35 

D5 Rect 3V 48 x 72 Yes 1500 2.5 Yes 4   CD36 

D6 Rect Airfoil 60 x 72 Yes 4000 6 Yes 2 2 CD50 

D7 Rect Airfoil 60 x 72 Yes 4000 6 Yes 2   CD60 

D20 Round Flat 20 No 1500 2 No 40 1 MDSR25 

D21 Round Double 40 No 4000 10 Yes 4   CDR25 

D22 Round Double 24 No 4000 6 Yes 6   CDSR25 

D23 Oval Double 72 x 24 No 4000 10 Yes 4   CDO25 

 

Note 1: Provide locking hand quadrant and 2-inch standoff bracket 

Note 2: Aluminum Construction 

 

B. Flexible Connectors:  Except as noted flexible connectors shall be heavy fiberglass cloth; coated 

to be air tight, water tight, fire retardant; suitable for temperatures of -20 to +200o F; rated for 10 

in. wg  positive or negative; with tensile strength minimum 450 lb/inch in the warp and 340 

lb/inch in the filling.  Provide flexible connectors in 3-3-3 configuration, with 3-inch galvanized 

steel strip along each edge and 3-inches of flexible fabric in the center. 
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1. Standard Applications:  Flame spread 20, smoke developed 40, Ventfabrics Ventglas 

OAE 

2. Applications Exposed to Sun and Weather:  Double coated with du Pont Hyphalon, 

Ventfabrics Ventlon OAE. 

3. Applications from 200 – 500o F:  Tensile Strength 285 lb/inch in the wrap and 185 lb/inch 

in the filling.  Ventfabrics Ventsil OAE 

4. Corrosive Applications:  Teflon coated, Ventfabrics Ventel OAE. 

 

C. Duct and Plenum Access Doors:  Galvanized steel, gasketed.  Size as required to properly 

inspect and service components located within the ductwork.  Ruskin, Acudoor, Ductmate, 

OAE. 

 

1. Rectangular ducts up to 2-inch positive or negative SP:  Minimum 22 gauge frame and 

door thru 12-inch size, 20 gauge door for larger sizes, double gasketed (between door and 

frame, and between frame and duct) with cam locks, either hinged or removable.  Ruskin 

ADH22, ADC22, ADHW22, or ADCW22, Ventfabrics, OAE 

2. Round or Rectangular Ducts to 12-inch Positive Pressure:   Removable oval sandwich 

style with gasketed inner door, insulated outer door, and large hand knobs.  Ruskin ADR 

and ADF. 

3. Ducts to 12-inch Negative Pressure:  Ruskin ADHP-3. 

4. Plenum Access Doors:  Factory fabricated frame and door rated to 4-inch positive or 8-

inch negative pressure.  Provide mill finish and neoprene seals to limit leakage to less 

than 0.1 CFM/inch perimeter with door closed.  Doors shall open against air pressure. 

 

a. Frame:  Extruded aluminum with 1.5-inch flange and mitered corners 

b. Door:  Extruded aluminum mitered frame, double wall 24-gauge galvanized steel 

panel with minimum R-5 insulation isolated from the air stream, full-length piano 

hinge and two heavy-duty latches similar to Ventlok 310. 

c. Approved Manufacturers:  Ruskin GPAD or approved equal. 

 

D. Turning Vanes:   

 

1. Single wall:  Per SMACNA HVAC Duct Construction Standards Figure 2-3 & 2-4. 

2. Double wall:  Airfoil shape with smoothly rounded entry nose and extended trailing edge, 

minimum 2” x 3” vane crossection, hot dipped galvanized steel, 26-gauge vanes, 24-

gauge runner, each vane double pinned to each runner, field adjustable to required elbow 

aspect ratio.  Performance shall not exceed the following for a 24 x 24 elbow at 2000 

FPM average:  Air pressure drop 0.105 in. wg; aound generated 54 dB re 10^-12 watts.  

Aero/Dyne Co. Model HEP, Airsan, Elgen, or equivalent.  

 

E. Roof Curbs and Equipment Support Rails:  Factory fabricated, minimum 14-inch high, 

galvanized steel, configured to account for roof pitch where pitch exceeds 1/4-inch/ft or where 

required by manufacturer of supported equipment.  Coordinate with roofer and provide cant and 

step if needed to match roof construction.   

 

1. Roof Curbs:  1.5-inch fiberglass insulation with nominal 2" x 2" wood nailer.  Provide 

damper tray where a damper is indicated.  Thycurb TC, Greenheck, OAE. 

2. Equipment Support Rails:  Nominal 2" x 4" wood nailer.  Thycurb TEMS, Greenheck 

OAE 
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F. Louvers:  4-inch extruded 6063-T5 aluminum alloy frame and blades with flange, mill finish, 

and 1/2-inch galvanized steel bird screen.  

 

1. Structural:  Suitable for 100 MPH wind loading when supported along the perimeter only 

for sizes up to 90” x 120”.  Intermediate mullions and supports if provided as part of 

louver, shall not be visible from the exterior. 

2. Air Pressure Drop:  Less than 0.20 in wg at 470 FPM over gross area, intake or exhaust 

per AMCA 500 based on 48 x 48 test sample. 

3. Moisture Penetration:  Less than 0.01 oz/sf over 15 minute test per AMCA-500 at 470 

FPM intake over gross area based on 48 x 48 test sample. 

4. Ruskin ELF375D OAE. 

 

G. Acoustic Louvers 

 

1. Ruskin ACL 1245, 12 inches deep, with 45 degree blade angle, 22 percent free area (48" 

x 48" typical unit with .15 inch w.g. maximum pressure drop, at 4277 cfm air flow).  

Frame and blade material shall be galvanized steel.  Free field noise reduction shall be: 

 

Band Frequency (Hz)  63 125 250 500 1000 2000 4000 8000 

Reduction (db)   14 13 15 20 23 22 20

 20 

 

2. Provide bird-screen, steel channel frame, Ruskatherm blanket insulation, and perforated 

steel interior surface that covers insulation. 

 

H. Thermometers:  As specified in Section 23 0505.  

 

I. Barometric Pressure Balance Dampers:  Air Balance, Inc. units with adjustable counter weight, 

aluminum air foil design blades, nylon bearings.  Match frame assembly to wall or duct. 

 

FLUES AND VENTS FOR FUEL-FIRED EQUIPMENT 

 

J. General:  Factory-built metallic vent system, UL Listed components.  Each component shall 

bear indication of its UL listing.   

 

1. Heat Resistant Paint:  Glidden, Metallite OAE. 

2. Approved Vent Manufacturers:  Metal Fab, Metalbestos, Schebler, Ampco, OAE. 

  

K. Type B Vent:  Listed per UL 441 for use with UL Listed Category I (gas or propane fired, 

negative pressure, non-condensing) appliances to 530o F, round or flat oval as indicated, double 

wall with aluminum alloy inner wall, galvanized steel outer wall, both walls hemmed to 

eliminate sharp edges, minimum 1/4-inch air space for sizes 6-inches and smaller and minimum 

1/2-inch air space for sizes 7-inches and larger, with guides to maintain air space.  Provide UL 

Listed vent cap.  Metal Fab Type M.   

 

1. Barometric Draft Regulator:  UL Listed, double acting type. 

  

L. Type III Vent:  For use with Category III appliances or other positive pressure, non-condensing 

appliances including oil-fired or solid-fuel equipment not exceeding 1200o F exhaust 

temperature.  Listed per UL-103 for use with gas, liquid or solid fuels per NFPA-211 which 

produce gases up to 1400o F continuously and 1800oF intermittently.  Double wall with spacers 
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to maintain alignment, rated for 10-inch clearance to combustibles, 4-inch clearance to 

noncombustibles, and zero clearance to fire-rated or non-combustible chase.    

 

1. Inner Pipe:  Connected with V-bands of same material as inner pipe, and sealed with 

silicone sealant appropriate for the exhaust gas temperature.  Pressure tight to 60 inches 

water.   

2. Outer Pipe:  Seal with V-band of same material as outer pipe.  Provide silicone sealant 

for portions exposed outdoors. 

3. Expansion Joints:  Bellows type. 

4. Options and Accessories:  

 

a. Inner Wall:  304 SS. 

b. Outer Wall:  Aluminized steel. 

c. 12-year warranty against defects in materials and workmanship 

 

M. Type IV Vent:  For use with Category II or Category IV appliances (natural gas or propane-

fired, positive or negative pressure, condensing, not exceeding 550o F exhaust temperature).  

Listed per UL-1738, double wall with 1-inch clearance and spacers to maintain alignment.    

 

1. Inner Pipe:  AL2904C superferritic SS manufactured by Allegheny Ludlun, with welded 

seams, connected with V-bands, and sealed with high temperature silicone sealant.  Rated 

at 6 inches water.  Thickness: 0.015-inch through 12-inch size; 0.024-inch for 14-inch 

and larger sizes. 

2. Outer Pipe:  Seal with V-band of same material as outer pipe.  Provide silicone sealant 

for portions exposed outdoors.  Thickness: 0.018-inch through 12-inch size; 0.024-inch 

for 14-inch and larger sizes. 

3. Options and Accessories:  

 

a. Outer Wall:  Aluminized steel  

 

4. Metal Fab Type CG  

 

 

2.3 FILTERS AND FILTER GAUGES  

 

A. See Equipment Schedule. 

 

 

2.4 GRILLES, REGISTERS AND DIFFUSERS 

 

A. General:  Performance rated per ASHRAE Std 70, Method of Testing for Rating the 

Performance of Air Outlets and Inlets, steel with baked white enamel finish except as noted, for 

installation on a fixed surface or a lay-in T-bar ceiling as indicated on architectural drawings, 

rigidly constructed, vibration free, with inlet collar of sufficient length to connect inlet 

ductwork, sized as shown on drawings.  Where frames are provided for installation in fixed 

surfaces, frames shall be approximately 1-1/8” wide.  Sound performance rated per ADC and 

based on room absorption of 10dBre10-12 Watts and one diffuser.   

  

1. Approved Manufacturers:  Price, Krueger, Titus, Anemostat, OAE 
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B. Types as follows.  See also the Grille and Diffuser Schedule on drawings. 

 

1. Square Ceiling Diffusers:  Louvered type, 4-way pattern, 1-piece smooth aerodynamic 

surfaces with no corner joints, three louvers for 12-inch sizes, four louvers for 24-inch 

sizes, removable louver assembly, round neck, to provide stable, horizontal air flow 

without dumping down to 75 FPM inlet velocity for ceiling applications, and down to 

20% of maximum air flow for non-ceiling applications.  Price –Model SCD.     

2. Sidewall Supply Registers:  Double deflection with ganged horizontal front bars, 

individually adjustable vertical rear bars, 3/4" bar spacing and surface mounting frame.  

Price 520. 

3. Sidewall Return, Exhaust and Transfer Grilles:  Fixed horizontal bars on 3/4" centers set 

at 30-45 degrees, surface mounting frame.  Price-Model 530. 

4. Ceiling or Sidewall Linear Supply Diffusers:  Extruded aluminum with baked white 

enamel finish, frame suitable for lay-in or surface mounting as per the architectural 

drawings, all aluminum construction, flat black interior surfaces, air flow deflection 

vanes to provide each slot with individually and fully adjustable 180o air pattern from 

horizontal to vertical or in between, self-aligning devices to ensure proper alignment 

where multiple sections are required, and corner pieces as necessary for a continuous 

appearance.  Provide galvanized steel side inlet plenum matched to diffuser, with plenum 

extension if necessary to match adjacent construction.  Performance data is based on 3/4-

inch slots unless otherwise indicated.  See plans for required air flow, diffuser length, and 

number of slots. Price Model SDS with SDA or SDB plenum, Krueger Model 1910, or 

equivalent. 

5. Ceiling Return Grilles: Fixed ½” aluminum grid core with frame to match ceiling type. 

Price- Model 80 or equal. 

6. Ceiling Exhaust Grilles: Fixed ½” aluminum grid core with frame to match ceiling and 

adjustable steel damper. Price-Model 80D or equal. 

 

 

2.5 FANS 

 

A. General 

  

1. Construction 

 

a. Factory fabricated fan, motor, drive and accessories, UL listed , with air flow rated 

per AMCA 211 and sound rated per AMCA.    

b. Fan wheel:  Statically & dynamically balanced, with shaft sized so first critical 

speed is minimum 25% above maximum operating speed. 

c. Motor and Drive:  Premium efficiency ODP motor per Spec Section 23 0500, 

direct drive or belt driven as indicated in schedule on drawings, bearings with 

100,000 hr L-10 life.   

1) Variable Speed Applications:  Provide Class F insulation. 

d. Belt Drives:  Adjustable pitch sheave up to 5 Hp, fixed pitch above this Hp, cast 

and machined pulleys with all components sized for 150% of motor Hp.  

e. Dampers: 

f. Accessories: 

1) Roof Curb:  Minimum 24-inch galvanized steel, fiberglass insulated, with 

wood nailer, damper tray and flange.  Provide cant and step if needed for 

proper seal with roof.    
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B. Centrifugal Roof Exhaust Fans  

 

1. Leakproof construction. 

2. Housing:  Spun aluminum construction, reinforced wind band welded to one-piece curb 

cap with mounting holes on the side and integral spun venturi, spun aluminum motor 

compartment with readily removable cover and breather tube.  All other structural 

components shall be galvanized steel.   

3. Fan wheel:  Backward inclined, centrifugal, non-overloading. 

4. Motor and Drive:  Motor out of the air stream, cooled with ambient air.  Motor, drive and 

fan wheel resiliently mounted on neoprene isolators. 

5. Electrical:  Disconnect NEMA-1 if protected from the weather, or NEMA-3R if exposed 

to the weather, wired to motor, with all wiring and components per NEC and either UL 

Listed or UL recognized. 

6. Accessories:  Stamped aluminum nameplate, hinge kit to allow tilting fan up to inspect 

wheel, retaining chains, conduit chase and roof curb. 

7. Approved Manufacturers:  Greenheck Type, G, GB, CUE or CUBE as indicated.  Cook, 

ACME, OAE. 

 

 

2.6 PACKAGED OUTDOOR CENTRAL STATION AIR HANDLER UNIT / ROOF TOP UNIT 

 

A. See Specification 23 7413 

   

 

PART 3 - EXECUTION 

 

 

3.1 DUCTWORK AND PLENUMS 

 

A. Ductwork  

 

1. Construct ductwork with wall thicknesses and reinforcing per the SMACNA HVAC Duct 

Construction Standards, Second Edition, 1995, and UMC 2006 Chapter 6,  

2. Pressure Classes:  Construct ductwork to the following pressure classes:  

 Relative Pressure 

Duct Element Description Pressure   Class   

From Outside Air Louver to Filter:  N  1" 

From Single Zone AHU to Diffuser  P  2” 

From Terminal Unit to Diffuser:   P  1" 

From Return Grille to Fan:   N  1" 

From Return Fan to Relief Louver:  P  1" 

From Exhaust Register to Exhaust Fan:  N  2" 

3. Minimum thickness for sheet metal ductwork:  26 gauge. 

4. Sealing:  Seal ductwork and plenums as follows: 

 

  ---------------------Seal Class------------------- 

  -----Supply Ducts----      

Location  ≤2 in. wg  ≥2 in wg Exhaust Return 

Outdoors  A A C A 

Unconditioned Spaces  B A C B 

Conditioned Spaces including RA Plenums C B B C 
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Seal Class Description                                                                                       . 

A  All transverse joint, longitudinal seams and duct wall penetrations. 

B  All transverse joints and longitudinal seams. 

C  Transverse joints 

 

a. Apply duct sealer to inside of seams and joints.  Do not use pressure sensitive tape 

as the primary sealant.  

  

5. Clearance to earth:  Maintain minimum 4-inch separation between ductwork insulation 

and earth. 

6. Openings in Ductwork:  During installation protect the open ends of ducts to prevent 

debris and dirt from entering.  

7. Provide turning vanes in square elbows of low velocity supply and exhaust ductwork.   

8. Collars:  Where exposed ducts pass through walls, floors, or ceilings, provide a tight-

fitting, flanged sheetmetal collar around duct and tight against finished surface to cover 

opening and present a neat appearance.  Lock collar to duct.  

9. Cross Breaking:  Cross-break low velocity rectangular sheetmetal ducts on all four sides.  

Cross break sheet metal between standing seams or reinforcing angles.  The center of 

cross break shall be of the required height to assure surfaces being rigid.  Do not cross-

break high velocity plenum panels. 

10. Grilles Registers and Diffusers:  Install plumb, affix to general construction as 

appropriate, make air-tight connection to ductwork, and adjust air flow pattern to achieve 

appropriate velocities in the occupied zones.  Request direction from Engineer if any 

question exists regarding proper air flow adjustment. 

11. Duct Thermometers:  Provide thermometers to indicate mixed air, outside air, and supply 

air of indoor air handling units over 2,500 cfm and where shown on the Drawings.   

12. Test Holes:  Provide test holes in ducts at locations where testing is required per Section 

23 0593 and as requested by the T&B agent.  Close test holes with rubber plugs.  Reseal 

all insulated ductwork with the same insulation, jacket and vapor barrier material after 

T&B is complete. 

13. Closure Systems:  

 

a. Rigid Air Ducts:  Comply with UL 181A – Standard for Closure Systems for Use 

with Rigid Air Ducts and Air Connectors. 

b. Flexible Air Ducts:  Comply with UL 181B – Standard for Closure Systems for 

Use with Flexible Air Ducts and Air Connectors. 

 

14. Factory Made Air Ducts:  Install in accordance with the terms of their listing and the 

manufacturer’s recommendations. 

15. Acoustic Insulation:  See Section 23 0700, HVAC Insulation.  Fabricate ductwork so the 

dimensions indicated on the drawings are the clear dimensions for air flow inside the 

acoustic insulation. 

16. Coordination with Building Construction 

 

a. General:  The drawings show the general intended configuration of the ductwork.  

Provide additional offsets where necessary to coordinate with the building 

construction or with the work of other disciplines.  Transition ductwork as required 

at no change in contract price.  Where this is necessary, submit for review and 

maintain the indicated flow areas.   
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b. Ductwork is frequently routed through bar joists and between bar joists.  

Coordinate duct locations with joist submittals prior to fabrication. 

 

B. Special Applications 

 

1. Moisture Laden Ductwork:  Stainless steel with all joints liquid-tight by continuous 

external welding.  Welds shall be free from pits, runs, spatter and other imperfections.  

Pitch horizontal ductwork downward to intake opening.  Where traps occur that collect 

water, provide a 1/2-inch half coupling welded to the bottom of the duct and pipe to spill 

over nearest drain.  Include a properly sized trap in the drain piping. 

2. Fume Hood Ductwork:  Stainless steel with seams and joints continuously welded on the 

exterior.  Spiral lock seam is not acceptable. 

3. Shower Room Exhaust Ductwork:  Aluminum 

4. Ducts Handling Corrosive Vapors:  Either stainless steel or galvanized steel with internal 

polyvinyl coating constructed and sealed as noted. 

5. Fiberglass Ductwork (Ductboard) 

 

a. Provide fiberglass ductboard only where specifically indicated on the drawings and 

in this specification. 

b. Install per UMC-06 Standard 6-05 – Standard for Installation of Factory-Made Air 

Ducts and SMACNA Standard 1884-2003 – Fibrous Glass Duct Construction 

Standard. 

c. The drawings indicate required clear inside dimensions for air flow. 

d. Where a duct constructed of ductboard penetrates a wall or floor which requires a 

fire damper, smoke damper, or fire/smoke damper, install the FD, SMD or FSD in 

the wall per its listing, make sheet metal connections to the damper if required, and 

then transition back to ductboard. 

 

6. Exterior Ductwork:  Install ductwork as specified herein and insulate per Section 23 

0700.  Then enclose the exposed top and sides of ductwork with 28 gauge galvanized 

steel or 26-guage aluminum to protect the insulation.  Repair any damage to the 

insulation jacket.  Slope sheet metal enclosure to shed water. 

 

C. Hangers and Supports 

 

1. Securely support ducts per SMACNA and UMC Table 6-7.  Provide support at each 

concentrated load and at each change in direction.  Provide supports on each side of 

rectangular ducts and equipment.  Where vertical ducts pass through floors or roofs, 

support with angles or other steel members attached to minimum two opposite sides of 

duct.  Size supports to rigidly support the ductwork.  Provide lateral support. 

2. Hangers for terminal units:  Minimum four 1" x 1/8" galvanized steel straps or two angle 

trapeze supports.   

3. Horizontal Round Ducts:  30 inches and larger in diameter: Provide 2" x 2" x 1/8" black 

steel rolled angle ring on 6-ft centers, and support from angle. 

 

3.2 DUCTWORK ACCESSORIES 

  

A. Dampers: Install dampers with shafts horizontal.  Locate dampers so that actuators are readily 

accessible.  Verify that dampers operate smoothly. 
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1. Manual Dampers (Balancing Dampers):  Damper Types D1 through D23 are all suitable 

for use as manual balancing dampers.  Provide locking quadrants. 

2. Automatic Applications:  The following damper types may be used for automatic 

applications: D4, D5, D6, D7, D21, D22 and D23.  Provide damper actuators per Section 

23 0900. 

  

B. Flexible Connectors:  Provide flexible connectors at locations indicated on the drawings and at 

the inlet and outlet of each fan directly connected to duct system.  Select flexible connectors 

appropriate for the application.  Provide steel spring vibration isolators spanning across flexible 

connections of isolated fan housings to prevent blow-apart due to horizontal displacement of fan 

housings. 

  

C. Access Doors:  Provide as required for access to all components located within ductwork.  

Locate to facilitate access to such components.  Size as appropriate.  In addition to locations 

specifically called out on the drawings or elsewhere in these specs, provide access doors at the 

following: FDs, SMDs, FSDs, instrumentation mounted within ductwork, fan bearings. 

 

D. Turning Vanes:  Provide turning vanes in square elbows of all supply ducts.  Single wall turning 

vanes may be used in ducts up to 1500 FPM and 24-inch vane length.  Provide double wall 

turning vanes in ducts exceeding either of these criteria.   

 

E. Roof Curbs and Equipment Support Rails:  Coordinate the location of roof curbs and rails with 

the roof structure, ductwork distribution, and other work.  Install after roof deck is installed but 

before roof is insulated.  Mount curbs and rails securely to deck per manufacturer’s 

recommendations.  Provide counterflashing as required.   

 

 

3.3 FLUES AND VENTS FOR FUEL-FIRED EQUIPMENT 

 

A. General:  Install per the drawings and these specifications, manufacturer’s instructions, the 

terms of the vent’s UL Listing, the UMC and NFPA-211.   

 

1. Use the same type vent for the entire system from the equipment connection to the 

termination outside.  Provide all fittings, transitions, adapters, supports, storm collars, etc.   

Install per the venting requirements of the appliance manufacturer.  Comply with 

clearances per UL Listing.  Minimize offsets and resistance to flow.  System shall 

develop a positive flow adequate to remove products of combustion to outside.  Do not 

run any portion of the vent system through any supply or return air duct or plenum.  Do 

not connect the vent from any Category I or 

II (non-positive pressure) appliance with any Category III or IV (positive pressure) 

appliance.  Do not install any manually operated damper at any point in vent system. 

2. Properly support the system and make provisions for thermal expansion.  Install so as to 

prevent leakage of flue gases into the building.  Provide drain connections where 

condensate is likely to accumulate, and pipe to spill over floor drain.   

3. Provide ventilated thimbles where vents pass through walls, floors and roof.  Paint all 

galvanized or aluminized steel parts exposed to the weather with one coat of corrosion 

and heat-resistant primer, and one coat of heat resistant paint.   

4. Terminate low heat appliances as indicated on the drawings, but not less than: 

 

a. 3 ft above the highest point where the vent passes the roof. 

b. 2 ft above any portion of a building within a horizontal distance of 10 ft. 
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c. 3 ft above any forced air inlet located within 10 ft. 

  

B. Type B:  If a draft damper is supplied with the appliance for installation in the flue, install it per 

manufacturer’s instructions.  If appliance is listed for use with a draft hood but is not supplied 

with one, provide a properly sized barometric draft regulator immediately in the vent outlet, and 

install per manufacturer’s recommendations.  Pitch vent up minimum 1/4-inch per foot.  Join 

sections per manufacturer’s recommendations using sheet metal screws or proprietary closure 

system of a UL Listed venting system.  Provide vent cap,  

 

C. Type III and IV:  Install per the drawings and these specifications, per manufacturer’s 

instructions, per the terms of the vent’s UL listing, and per NFPA-211.   

 

 

3.4 GRILLES REGISTERS AND DIFFUSERS 

  

A. Install grilles, registers & diffusers (GRDs) square with building construction.  Mount sidewall 

GRDs minimum, 3-inches above floor level.  If GRDs have provisions to adjust the direction of 

air flow, submit a written recommendation regarding the best direction for air flows, obtain 

written approval from the Owner’s Representative, and adjust GRDs accordingly. 

 

B. Verify frame types with architectural RCPs prior to ordering GRDs. 

  

 

3.5 CLOSEOUT ISSUES 

  

A. Testing and Balancing:  Test and balance the complete air tempering system as specified in 

Section 23 0593.  It is anticipated that the TAB effort will identify some system deficiencies.  

Work in a cooperative manner to identify the cause of these deficiencies.  Where deficiencies 

are due to defects in installation, or workmanship, repair as required and re-test to demonstrate 

proper performance.    

 

B. Cleaning 

 

1. All ducts, coils, housing, registers, grilles, fans, etc., shall be clean when installed and 

shall be kept clean until the system is completed.  As the various parts of the system are 

installed, they shall be wiped or blown clean and openings taped dust-tight with heavy 

paper or cardboard until the system is completed and ready for testing.  At that time all 

covers and protective wrappings shall be removed.  Where one has been torn or 

previously removed, the duct, coil, register, etc., shall be carefully cleaned of any dirt or 

dust that has entered the opening. 

 

 

END OF SECTION 233000 
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SECTION 237413 - PACKAGED OUTDOOR CENTRAL STATION AIR HANDLING UNITS 

 

 

PART 1 - GENERAL 

 

 

1.1 SUMMARY 

 

A. This Section includes high efficiency packaged, outdoor, central-station air-handling unit (roof 

top unit) with the following components and accessories: 

 

1. Direct-expansion cooling. 

2. Gas furnace. 

3. Economizer outdoor, Merv 8 filter, and return-air damper section. 

a. Provide two extra / spare sets of Merv 8 Filters per unit. 

4. Exhaust fan or barometric relief hood. 

5. Supply fan 

6. Non Powered Service Receptacle (to be powered separately by division 26) 

7. Integral, space temperature controls. 

8. 14” tall roof curbs. 

 

 

1.2 DEFINITIONS 

 

A. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat during 

cooling operations and to absorb heat during heating operations.  "Outdoor air" is defined as the 

air outside the building or taken from outdoors and not previously circulated through the 

system. 

 

B. Outdoor-Air Refrigerant-Coil Fan:  The outdoor-air refrigerant-coil fan in RTUs.  "Outdoor air" 

is defined as the air outside the building or taken from outdoors and not previously circulated 

through the system. 

 

C. RTU:  Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, 

central-station air-handling units.  This abbreviation is used regardless of whether the unit is 

mounted on the roof or on a concrete base on ground. 

 

D. Supply-Air Fan:  The fan providing supply-air to conditioned space.  "Supply air" is defined as 

the air entering a space from air-conditioning, heating, or ventilating apparatus. 

 

E. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat (provide 

cooling) during cooling operations and to reject heat (provide heating) during heating 

operations.  "Supply air" is defined as the air entering a space from air-conditioning, heating, or 

ventilating apparatus. 

 

 

1.3 SUBMITTALS 

 

A. Product Data:  Include manufacturer's technical data for each RTU, including rated capacities, 

dimensions, required clearances, characteristics, furnished specialties, and accessories. 
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B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

 

1. Wiring Diagrams:  Power, signal, and control wiring. 

 

C. Field quality-control test reports. 

 

D. Operation and maintenance data. 

 

E. Warranty. 

 

 

1.4 QUALITY ASSURANCE 

 

A. ARI Compliance: 

 

1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for 

RTUs. 

2. Comply with ARI 270 for testing and rating sound performance for RTUs. 

 

B. ASHRAE Compliance: 

 

1. Comply with ASHRAE 15 for refrigerant system safety. 

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 

3. Comply with applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup." 

 

C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-

2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

 

D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B. 

 

E. UL Compliance:  Comply with UL 1995. 

 

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

 

 

1.5 WARRANTY 

 

A. Special Warranty:  One Year warranty in which manufacturer/contractor agrees to replace 

components of RTUs that fail in materials, workmanship or installation within a one year period 

after owner occupancy. 

 

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years 

from date of Substantial Completion. 
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2. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but not less 

than 15 years from date of Substantial Completion. 

3. Warranty Period for Solid-State Ignition Modules:  Manufacturer's standard, but not less 

than three years from date of Substantial Completion. 

4. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three 

years from date of Substantial Completion. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 MANUFACTURERS 

 

A. Basis-of-Design Product:  Carrier equipment no exceptions.   

 

B. Packaged units (3 to 5 Ton) 

 

1. General  

 

a. The units shall be convertible airflow. The operating range shall be between 

105°F and 0°F cooling as standard from the factory for units with microprocessor 

controls. Cooling performance shall be rated in accordance with ARI testing 

procedures. All units shall be factory assembled, internally wired, fully charged 

with R-410A, and 100 percent run tested to check cooling operation, fan and 

blower rotation, and control sequence before leaving the factory. Wiring internal 

to the unit shall be colored and numbered for simplified identification. Units shall 

be cULus listed and labeled, classified in accordance for Central Cooling Air 

Conditioners. 

 

2. Casing 

 

a. Unit casing shall be constructed of zinc coated, heavy gauge, galvanized steel. 

Exterior surfaces shall be cleaned, phosphatized, and finished with a weather-

resistant baked enamel finish. Unit's surface shall be tested 672 hours in a salt 

spray test in compliance with ASTM B117. Cabinet construction shall allow for 

all maintenance on one side of the unit. Service panels shall have lifting handles 

and be removed and reinstalled by removing two fasteners while providing a 

water and air tight seal. All exposed vertical panels and top covers in the indoor 

air section shall be insulated with a cleanable foil-faced, fire-retardant permanent, 

odorless glass fiber material. The base of the unit shall be insulated with 1/8 inch, 

foil-faced, closed-cell insulation. All insulation edges shall be either captured or 

sealed. The unit's base pan shall have no penetrations within the perimeter of the 

curb other than the raised 1 1/8 inch high downflow supply/return openings to 

provide an added water integrity precaution, if the condensate drain backs up. 

The base of the unit shall have provisions for forklift and crane lifting, with 

forklift capabilities on three sides of the unit. 

 

3. Unit Top  

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 
 

PACKAGED OUTDOOR CENTRAL STATION AIR HANDLING UNITS 237413 - 4 

a. The top cover shall be one piece construction or, where seams exist, it shall be 

double-hemmed and gasket-sealed. The ribbed top adds extra strength and 

enhances water removal from unit top. 

 

4. Two-Inch Pleated Filters  

 

a. 2" pleated Merv 8 filters. Provide two extra spare sets of Merv 8 Filters with each 

unit. 

 

5. Compressors   

 

a. All units shall have direct-drive and hermetic type compressors with centrifugal 

type oil pumps. Motor shall be suction gas-cooled and shall have a voltage 

utilization range of plus or minus 10 percent of unit nameplate voltage. Internal 

overloads shall be provided with the scroll compressors. 

b. Crankcase heaters shall be included. 

c. Two-stage compressor for light load cooling conditions. 

 

6. Indoor Fan 

 

a. The following units shall be equipped with (1-phase or high efficiency 3-phase) 

shall have multispeed, direct drive motors.  All motors shall be thermally 

protected.  

b. All motors shall be thermally protected. All indoor fan motors meet the U.S. 

Energy Policy Act of 1992 (EPACT). 

 

7. Outdoor Fans 

 

a. The outdoor fan shall be direct-drive, statically and dynamically balanced, draw-

through in the vertical discharge position. The fan motor shall be permanently 

lubricated and shall have built-in thermal overload protection. 

 

8. Evaporator and Condenser Coils 

 

a. Internally finned, 5/16" copper tubes mechanically bonded to a configured 

aluminum plate fin evaporator coil.  Microchannel type condenser coil. Coils 

shall be leak tested at the factory to ensure the pressure integrity. The evaporator 

coil and condenser coil shall be leak tested to 600 psig. The assembled unit shall 

be leak tested to 465 psig.  

 

9. IAQ removable, reversible, double-sloped condensate drain pan with through the base 

condensate drain. 

 

10. Tool-less Hail Guards 

 

a. Tool-less, hail protection coil guards for condenser coil protection. 

 

11. Controls   
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a. Unit shall be completely factory-wired with necessary controls and contactor 

pressure lugs or terminal block for power wiring. Unit shall provide an external 

location for mounting a fused disconnect device. 

 

12. Microprocessor controls provide for all 24V control functions. The resident control 

algorithms shall make all heating, cooling, and/or ventilating decisions in response to 

electronic signals from sensors measuring indoor and outdoor temperatures. The control 

algorithm maintains accurate temperature control, minimizes drift from set point, and 

provides better building comfort. A centralized microprocessor shall provide anti-short 

cycle timing and time delay between compressors to provide a higher level of machine 

protection. 

 

13. Clogged Filter/Fan Failure Switch 

14. A dedicated differential pressure switch is available to achieve active fan failure 

indication and/or clogged filter indication. These indications will be registered with either 

a zone sensor with status indication lights or an Integrated Comfort™ System. This 

option is available for microprocessor controlled units. 

15. Discharge Air Temperature Sensing 

16. This option provides true discharge air temperature sensing in heating models. This 

sensor is a status indicator readable throughTracer™ orTracker™.This option is available 

for microprocessor controlled units. 

17. High Pressure Control 

 

a. All units shall include High Pressure Cutout. 

 

18. Phase monitor 

 

a. Phase monitor shall provide 100% protection for motors and compressors against 

problems caused by phase loss, phase imbalance, and phase reversal. Phase 

monitor is equipped with an LED that provides an ON or FAULT indicator.  

There are no field adjustments. The module will automatically reset from a fault 

condition. 

 

19. Refrigerant Circuits 

 

a. Each refrigerant circuit offer thermal expansion valve as standard. Service 

pressure ports, and refrigerant line filter driers are factory-installed as standard. 

An area shall be provided for replacement suction line driers. 

 

20. Gas Heating Section 

 

a. The heating section shall have a progressive tubular heat exchanger design using 

stainless steel burners and corrosion resistant steel throughout. An induced draft 

combustion blower shall be used to pull the combustion products through the 

firing tubes. The heater shall use a direct spark ignition (DSI) system. On initial 

call for heat, the combustion blower shall purge the heat exchanger for 20 

seconds before ignition.  After three unsuccessful ignition attempts, the entire 

heating system shall be locked out until manually reset at the thermostat/zone 

sensor. Units shall be suitable for use with natural gas. 
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21. Unpowered Convenience Outlet 

 

a. GFCI, 120v/15amp, 2 plug, convenience outlet. 

 

22. Economizer - downflow or horizontal 

 

a. The assembly includes fully modulating 0-100 percent motor and dampers, 

minimum position setting, preset linkage, wiring harness with plug, spring return 

actuator and fixed dry bulb control. The barometric relief shall provide a pressure 

operated damper that shall be gravity closing and shall prohibit entrance of 

outside air during the equipment off cycle.  

 

23. Through the Base Electrical Access 

 

a. An electrical service entrance shall be provided allowing electrical access for 

both control and main power connections inside the curb and through the base of 

the unit. Option will allow for field installation of liquid-tight conduit and an 

external field-installed disconnect switch. 

b. Through the Base Electrical with Disconnect Switch 

c. This 3-pole, molded case, disconnect switch with provisions for through the base 

electrical connections. The disconnect switch will be installed in the unit in a 

water tight enclosure with access through a swinging door. Wiring will be 

provided from the switch to the unit high voltage terminal block. The switch will 

be UL/CSA agency recognized.  

d. Note: The disconnect switch will be sized per NEC and UL guidelines but will 

not be used in place of unit overcurrent protection. 

 

24. Roof Curb 

 

a. The roof curb shall be designed to mate with the unit's downflow or horizontal 

supply and return and provide support and a water tight installation when 

installed properly. The roof curb design shall allow field fabricated rectangular 

supply/return ductwork to be connected directly to the curb. Curb design shall 

comply with NRCA requirements. Curb shall be shipped knocked down for field 

assembly and shall include wood nailer strips. 

 

C. Packaged Units (6 to 20 Ton) 

 

1. General 

 

a. The units shall be dedicated downflow or horizontal airflow. The operating range 

shall be between 105°F and 0°F in cooling as standard from the factory for all 

units. Cooling performance shall be rated in accordance with AHRI testing 

procedures. All units shall be factory assembled, internally wired, fully charged 

with R-410A, and 100 percent run tested to check cooling operation, fan and 

blower rotation and control sequence, before leaving the factory. Wiring internal 

to the unit shall be colored and numbered for simplified identification. Units shall 

be UL listed and labeled, classified in accordance to UL 1995/C 22.2, 236-05 3rd 

Edition.  
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2. Casing 

 

a. Unit casing shall be constructed of zinc coated, heavy gauge, galvanized steel. 

Exterior surfaces shall be cleaned, phosphatized, and finished with a weather-

resistant baked enamel finish. Unit's surface shall be tested 672 hours in a salt 

spray test in compliance with ASTM B117. Cabinet construction shall allow for 

all maintenance on one side of the unit. In order to ensure a water and air tight 

seal, service panels shall have lifting handles and no more than three screws to 

remove. All exposed vertical panels and top covers in the indoor air section shall 

be insulated with a 1/2 inch, 1 pound density foil-faced, fire-resistant, permanent, 

odorless, glass fiber material. The base of the downflow unit shall be insulated 

with 1/2 inch, 1 pound density foil-faced, closed-cell material. The downflow 

unit's base pan shall have no penetrations within the perimeter of the curb other 

than the raised 11/8 inch high supply/return openings to provide an added water 

integrity precaution, if the condensate drain backs up. The base of the unit shall 

have provisions for forklift and crane lifting.  

 

3. Unit Top 

 

a. The top cover shall be one piece, or where seams exist, double hemmed and 

gasket sealed to prevent water leakage.  

 

4. Filters 

 

a. Two inch pleated MERV 8 filters. Provide two extra spare sets of Merv 8 filters 

per unit. 

 

5. Compressors 

 

a. All units shall have direct-drive, hermetic, scroll type compressors with 

centrifugal type oil pumps. Motor shall be suction gas-cooled and shall have a 

voltage utilization range of plus or minus 10 percent of nameplate voltage. 

Internal overloads shall be provided with the scroll compressors. All models shall 

have crankcase heaters, phase monitors and low and high pressure control as 

standard.  

 

6. Crankcase Heaters 

 

a. These band heaters provide improved compressor reliability by warming the oil 

to prevent migration during off-cycles or low ambient conditions.  

 

 

 

7. Refrigerant Circuits 

 

a. Each refrigerant circuit shall have independent fixed orifice or thermostatic 

expansion devices, service pressure ports, and refrigerant line filter driers factory 

installed as standard. An area shall be provided for replacement suction line 

driers.  
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8. Evaporator and Condenser Coils 

 

9. Microchannel coils will be burst tested by the manufacturer. Internally finned, 5/16” 

copper tubes mechanically bonded to a configured aluminum plate fin shall be standard 

for evaporator coils. Microchannel condenser coils shall be standard on all units. Coils 

shall be leak tested to ensure the pressure integrity. The evaporator coil and condenser 

coil shall be leak tested to 225 psig and pressure tested to 450 psig. Sloped condensate 

drain pans are standard. 

 

10. Gas Heating Section 

 

11. The heating section shall have a drum and tube heat exchanger design using corrosion 

resistant steel components. A forced combustion blower shall supply premixed fuel to a 

single burner ignited by a pilotless hot surface ignition system. In order to provide 

reliable operation, a negative pressure gas valve shall be used on standard furnaces and a 

pressure switch on furnaces with modulating heat that requires blower operation to 

initiate gas flow. On an initial call for heat, the combustion blower shall purge the heat 

exchanger 45 seconds before ignition. After three unsuccessful ignition attempts, the 

entire heating system shall be locked out until manually reset at the thermostat. Units 

shall be suitable for use with natural gas or propane (field installed kit) and shall also 

comply with California requirements for low NOx emissions. The 12½- 25 tons shall 

have two stage heating.  

 

12. Outdoor Fans 

 

a. The outdoor fan shall be direct-drive, statically and dynamically balanced, draw-

through in the vertical discharge position. The fan motor(s) shall be permanently 

lubricated and shall have built-in thermal overload protection.  

 

13. Indoor Fan 

 

a. Units above shall have belt driven, FC centrifugal fans with adjustable motor 

sheaves. Units with standard motors shall have an adjustable idler-arm assembly 

for quick-adjustment of fan belts and motor sheaves. All motors shall be 

thermally protected. Oversized motors shall be available for high static 

application. All indoor fan motors meet the U.S. Energy Policy Act of 1992 

(EPACT).  

 

14. Controls 

 

a. Unit shall be completely factory-wired with necessary controls and contactor 

pressure lugs or terminal block for power wiring. Unit shall provide an external 

location for mounting a fused disconnect device. 

b. Microprocessor controls provide for all 24V control functions. The resident 

control algorithms shall make all heating, cooling, and/or ventilating decisions in 

response to electronic signals from sensors measuring indoor and outdoor 

temperatures. The control algorithm maintains accurate temperature control, 

minimizes drift from set point, and provides better building comfort. A 

centralized microprocessor shall provide anti-short cycle timing and time delay 

between compressors to provide a higher level of machine protection. 
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c. Discharge Air Temperature Sensing 

 

i. This option provides true discharge air temperature sensing in heating 

models. This sensor is a status indicator readable throughTracer™ 

orTracker™.This option is available for microprocessor controlled units. 

 

d. High Pressure Cutout 

e. This option is offered for units that do not have High Pressure cutout as standard.  

 

15. Economizer - downflow or horizontal 

 

a. The assembly includes fully modulating 0-100 percent motor and dampers, 

barometric relief, minimum position setting, preset linkage, wiring harness with 

plug, fixed dry bulb and spring return actuator. The barometric relief damper 

shall be standard with the economizer and shall provide a pressure operated 

damper that shall be gravity closing and shall prohibit entrance of outside air 

during the equipment "off" cycle. Solid state enthalpy and differential enthalpy 

control shall be field-installed.  

 

16. Tool-less Hail Guards 

 

a. Tool-less, hail protection coil guards for condenser coil protection.  

 

17. Through the Base Electrical with Disconnect Switch 

 

a. Three-pole, molded case, disconnect switch with provisions for through the base 

electrical connections are available. The disconnect switch will be installed in the 

unit in a water tight RT-PRC028-EN 121 enclosure with access through a 

swinging door. Factory wiring will be provided from the switch to the unit high 

voltage terminal block. The switch will be UL/CSA agency recognized. 

b. Note: The disconnect switch will be sized per NEC and UL guidelines but will 

not be used in place of unit overcurrent protection.  

 

18. Two-Inch Pleated Filters 

 

a. Two inch pleated media filters- Merv 8. Provided two extra spare sets of Merv 8 

Filters per unit. 

 

19. Unpowered Convenience Outlet 

 

a. This option is a GFCI, 120v/15amp, 2 plug, convenience outlet, unpowered.  

 

20. Roof Curb  

 

a. The roof curb shall be designed to mate with the unit and provide support and a 

water tight installation when installed properly. The roof curb design shall allow 

field-fabricated rectangular supply/return ductwork to be connected directly to 

the curb. Curb design shall comply with NRCA requirements. Curb shall be 

shipped knocked down for field assembly and shall include wood nailer strips. 
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2.2 CONTROLS 

 

A. RTU Controls:   

 

1. Factory wired and tested with all necessary safety controls and all controls for fully 

automatic operation per the sequence of operations on the drawings.  Each unit shall be 

provided with a field installed thermostat as specified in section 23 0900.  See controls 

drawings for the intended sequence of control. 

 

 

2.3 CAPACITIES AND CHARACTERISTICS 

 

A. Supply and exhaust fans: See Equipment Schedule. 

 

B. Heating and cooling: See Equipment Schedule. 

 

 

PART 3 - EXECUTION 

 

 

3.1 INSTALLATION 

 

A. Roof Curb: Install on roof structure or concrete base, level and secure, according to 

ARI Guideline B. Install RTUs on curbs and coordinate roof penetrations and flashing with roof 

construction specified in Division 07 Section "Roof Accessories."  Secure RTUs to upper curb 

rail, and secure curb base to roof framing or concrete base with anchor bolts. 

 

B. Unit Support:  Install unit level on structural curbs.  Coordinate wall penetrations and flashing 

with wall construction.  Secure RTUs to structural support with anchor bolts. 

 

C. Install condensate drain, minimum connection size, with trap and indirect connection. See 

Plumbing drawings. 

 

D. Install piping adjacent to RTUs to allow service and maintenance. 

 

1. Gas Piping:  Comply with applicable requirements in Division 23 Section "Facility 

Natural-Gas Piping" Connect gas piping to burner, full size of gas train inlet, and connect 

with union and shutoff valve with sufficient clearance for burner removal and service. 

 

E. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate 

the general arrangement of ducts.  The following are specific connection requirements: 

 

1. Install ducts to termination at top of roof curb. 

2. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23 

Section. 

3. Install return-air duct continuously through roof structure. 
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3.2 FIELD QUALITY CONTROL 

 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 

test, and adjust components, assemblies, and equipment installations, including connections.  

Report results in writing. 

B. Perform tests and inspections and prepare test reports. 

 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing.  Report results in writing. 

 

C. Tests and Inspections: 

 

1. After installing RTUs and after electrical circuitry has been energized, test units for 

compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 

3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 

4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

 

D. Remove and replace malfunctioning units and retest as specified above. 

 

 

3.3 CLEANING AND ADJUSTING 

 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 

two visits to site during other-than-normal occupancy hours for this purpose. 

 

B. After completing system installation and testing, adjusting, and balancing RTU and air-

distribution systems, clean filter housings and install new filters. 

 

 

END OF SECTION 237413 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General Conditions, Supplementary 

Conditions, and Division 1 Specification Sections apply to all Sections of Division 26.  

B. The requirements listed under General Conditions and Supplementary Conditions and the General 

Requirements are applicable to this section and all subsequent sections of Division 26 and form a 

part of the contract. 

C. Division 2, Site Work for Trenching, Backfilling and Compaction requirements. 

D. Division 1, Coordination for additional requirements. 

E. Division 1, Cutting and Patching for additional requirements. 

F. Division 1, Submittals for additional requirements. 

G. Division 5, Metal Fabrication for additional requirements. 

H. Division 7, Firestopping for additional requirements. 

I. Division 7, Joint Sealants for additional requirements. 

J. Division 9, Painting for additional requirements 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements of electrical installations.  

The following administrative and procedural requirements are included in this Section to expand the 

requirements specified in Division 1: 

1. Submittals 

2. Coordination Drawings 

3. Record Documents 

4. Maintenance Manuals 

5. Rough-Ins 

6. Electrical Installations 

7. Cutting and Patching 
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1.3 ELECTRICAL DIVISION INDEX   

Section 26 0500  Common Work Results for Electrical  

 Section 26 0502  Demolition for Electrical Systems 

 Section 26 0519  Low Voltage Electrical Power Conductors and Cables  

 Section 26 0526  Grounding and Bonding for Electrical Systems  

 Section 26 0529  Hangers and Supports for Electrical Systems  

 Section 26 0533  Raceway and Boxes for Electrical Systems  

 Section 26 0543  Underground Ducts and Raceways for Electrical Systems 

 Section 26 0550  Installation Coordination  

 Section 26 0553  Identification for Electrical Systems  

 Section 26 0573  Overcurrent Protective Device Coordination Study 

 Section 26 0574  Arc-Flash Study 

 Section 26 0800  Electrical Facility Startup/Commissioning 

 Section 26 0880  Electrical Acceptance Testing 

 Section 26 0913  Lighting Control Equipment 

 Section 26 0923  Digital Occupancy and Daylight Management Control System 

 Section 26 2213  Low Voltage Distribution Transformers 

 Section 26 2413  Switchboards 

 Section 26 2416  Panelboards 

 Section 26 2726  Wiring Devices  

 Section 26 2813  Fuses  

 Section 26 2816  Enclosed Switches and Circuit Breakers  

 Section 26 2820  Ground Fault Protection 

 Section 26 2913  Enclosed Controllers  

 Section 26 4313  Surge Protection Devices for Low Voltage Electrical Power Circuits 

 Section 26 5618  Interior LED Luminaires 

 Section 26 5619  LED Exterior Lighting 

1.4 CODES AND PERMITS 

A. Perform electrical work in strict accordance with the applicable provisions of the National Electrical 

Code, Latest Edition; National Electric Safety Code, Latest Edition; the International Building Code, 

Latest Edition as adopted and interpreted by the State of New Mexico, local municipality (if 

applicable), and the National Fire Protection Association (NFPA Regulations), current adopted 

edition.  Provide all materials and labor necessary to comply with rules, regulations and ordinances. 

Where the drawings and/or specifications indicate materials or construction in excess of code 

requirements, the drawings and/or specifications shall govern.  The Contractor shall hold and save 

the Engineer free and harmless from liability of any nature or kind arising from his failure to comply 

with codes and ordinances. 

B. Secure and pay for all permits necessary for performance of the work.  Coordinate all work to be 

supplied and/or performed by the utility company. Such work may include, but is not limited to: 

1. Line extensions and relocations 

2. Addition or removal of utility poles and guy anchors 

3. Establishment or modification of easements and right-of-way agreements 

4. Trenching and backfill 

5. Underground conductors and ductbanks 
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6. Switchgear 

7. Transformers 

8. Transclosures 

9. Metering enclosures and sockets 

10. Inspections 

11. Connections 

12. Temporary power services (to be fully paid by Contractor) 

C. The following lists applicable codes and standards that, as a minimum, shall be followed. 

 Applicable county and state electrical codes, laws and ordinances. 

 National Electrical Manufacturer's Association Standards 

 National Electrical Code 

 National Electrical Safety Code 

 Underwriters Laboratories, Inc. Standards 

 American National Standards Institute 

American Society for Testing Materials Standards 

 Standards and requirements of local utility companies 

 National Fire Protection Association Standards 

 Institute of Electrical and Electronics Engineers Standards 

 Insulated Cable Engineers Association 

 Occupational Safety and Health Act 

 Uniform Fire Code 

 Americans with Disabilities Act 

 Commercial and Industrial Insulation Standards (MICA) 

1.5 RECORD DRAWINGS 

A. Maintain a complete and accurate set of marked up blue-line prints showing information on the 

installed location and arrangement of all electrical work, and in particular, where changes were made 

during construction.  Use red color to indicate additions or corrections to prints, green color to 

indicate deletions, and yellow color to indicate items were installed as shown.  Keep record drawings 

accurate and up-to-date throughout the construction period.  Record drawings may be reviewed and 

checked by the Architect/Engineer during the construction and in conjunction with review and 

approval of monthly pay requests.  Include copies of all addenda, RFI's, bulletins, and change orders 

neatly taped or attached to record drawing set.  Transmit drawings to the Architect/Engineer at the 

conclusion of the project for delivery to the Owner's Representative. 

B. Prepare record documents in accordance with the requirements in Division 1, Section "PROJECT 

CLOSEOUT."  In addition to the requirements specified in Division 1, indicate installed conditions 

for: 

1. Major raceway systems, size and location, for both exterior and interior; locations of control 

devices; distribution and branch electrical circuitry; and fuse and circuit breaker size and 

arrangements. 

2. Equipment locations (exposed and concealed), dimensioned from prominent building lines. 

3. Approved substitutions, Contract Modifications, and actual equipment and materials installed. 
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1.6 QUALIFICATIONS 

A. Refer to Division 26 sections for installation and testing qualifications.  

1.7 SUBSTITUTIONS 

A. Refer to the requirements for substitutions in Division 01. 

B. Equipment submitted for substitution must fit the space conditions leaving adequate room for 

maintenance around all equipment.  A minimum of 36 inches, or more if required by Code, must be 

maintained clear in front of all electrical panels, starters, gutters, or other electrical apparatus.  

Submit drawings showing the layout, size and exact method of interconnection of conduit, wiring 

and controls, which shall conform to the manufacturer's recommendations and these specifications.  

The scale of these drawings shall be scale of Contract Drawings.  The Contractor shall bear the 

excess costs, by any and all crafts, of fitting the equipment into the space and the system designated. 

 Where additional labor or material is required to permit equipment submitted for substitution to 

function in an approved manner, this shall be furnished and installed by the Contractor without 

additional cost to the Owner. 

1.8 PRIOR APPROVAL 

A. For all other categories of electrical equipment that are not listed in the preceding paragraph, refer to 

the requirements for prior approval in Division 01. 

B. Requests for proposed substitutions shall be accompanied with the following: 

1. Catalog numbers 

2. Luminaire Technical data.  Including mounting in the appropriate ceiling types. 

3. Actual equipment components and options shall be highlighted and any discrepancies 

with the specified equipment noted.  Refer to Division 01 for other requirements 

related to prior approval submittals. 

4. Foot-Candle calculations indicating that the substitution meets the designed foot-

candle levels for this project.  Each room where the luminaire to be substituted will 

require these calculations. 

 

1.9 HAZARDOUS CONDITIONS 

A. Refer to Division 01 requirements related to the treatment of parts or items that are potentially 

hazardous to building occupants, maintenance and operation personnel, or to the public. 

1.10 DEFINITIONS 

A. Definitions of terms will be found in the National Electrical Code. 

B. Whenever a term is used in this Specification which is defined in the Code, the definition given will 

govern its meaning in this Specification. 
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C. Whenever a technical term is used which does not appear in the Code, the definition to govern its 

meaning in these Specifications will be found in the Standard Dictionary of Electrical and Electronic 

Terms, published by the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, 

Piscataway, New Jersey 08855-1331. 

D. "Provide" means furnish, install, connect and test unless otherwise noted. 

1.11 SUBMITTALS 

A. See Division 1 for all submission requirements. 

1.12 MAINTENANCE MANUALS 

A. Prepare maintenance manuals in accordance with Division 1, Section "PROJECT CLOSEOUT."  In 

addition to the requirements specified in Division 1, include the following information for equipment 

items: 

1. Description of function, normal operating characteristics and limitations, performance curves, 

engineering data and tests, and complete nomenclature and commercial numbers of 

replacement parts. 

2. Manufacturer’s printed operating procedures to include start-up, break-in, and routine and 

normal operating instructions; regulation, control, stopping, shutdown, and emergency 

instructions; and summer and winter operating instructions. 

3. Maintenance procedures for routine preventative maintenance and troubleshooting; 

disassembly, repair, and reassembly; aligning and adjusting instructions. 

4. Servicing instructions and lubrication charts and schedules. 

1.13 COORDINATION DRAWINGS 

A. Prepare coordination drawings in accordance with Division 1, Section "PROJECT 

COORDINATION", to a scale of 1/4" = 1'-0" or larger; detailing major elements, components, and 

systems of electrical equipment and materials in relationship with other systems, installations, and 

building components.  Indicate locations where space is limited for installation and access and where 

sequencing and coordination of installations are of importance to the efficient flow of the Work, 

including (but not necessarily limited to) the following: 

1. Indicate the proposed locations of major raceway systems, equipment, and materials. Include 

the following: 

a. Clearances for servicing equipment, including space for equipment disassembly 

required for periodic maintenance. 

b. Equipment connections and support details 

c. Sizes and location of required concrete pads and bases. 

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 

building during construction. 

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and 

ceilings and their relationship to other penetrations and installations. 
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4. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and 

inlets, light fixtures, communications systems components, sprinklers, and other ceiling-

mounted devices. 

 

1.14 USE OF CADD FILES 

A. Under certain conditions, the Contractor will be permitted the use of the Engineer's CADD files for 

documentation of as-builts, submittals, or coordination drawings. 

B. The Engineer shall be compensated for the time required to format the CADD files for delivery to 

the Contractor.  Such work may include removal of title blocks, professional seals, calculations, 

proprietary information, etc.   

C. The Contractor shall complete the enclosed License, Indemnity and Warranty Agreement, complete 

with contractor's name, address, and Contractor's Representative signature prior to request for CADD 

file usage. 

1.15 DRAWINGS AND SPECIFICATIONS 

A. Electrical drawings are diagrammatic, but shall be followed as closely as actual construction and 

work of the other sections shall permit.  Size and location of equipment is drawn to scale wherever 

possible.  Do not scale from electrical drawings. 

B. Drawings and specifications are for the assistance and guidance of the Contractor.  Exact locations, 

distances, and levels will be governed by the building.  The Contractor shall make use of data in all 

the Contract Documents to verify information at the building site. 

C. In any case where there appears to be a conflict between that which is shown on the electrical 

drawings, and that shown in any other part of the Contract Documents, the Contractor shall notify 

and secure directions from the Architect. 

D. Drawings and specifications are intended to complement each other.  Where a conflict exists 

between the requirements of the drawings and/or the specifications, request clarification.  Do not 

proceed with work without direction. 

E. The Architect shall interpret the drawings and the specifications.  The Architect's interpretation as to 

the true intent and meaning thereof and the quality, quantity, and sufficiency of the materials and 

workmanship furnished thereunder shall be accepted as final and conclusive. 

F. In the case of conflicts not clarified prior to the bidding deadline, use the most costly alternative 

(better quality, greater quantity, and larger size) in preparing the bid.  A clarification will be issued to 

the successful bidder as soon as feasible after the award and, if appropriate, a deductive change order 

will be issued. 

G. Where items are specified in the singular, this division shall provide the quantity as shown on 

drawings plus any spares or extras indicated on the drawings or in the specifications. 

H. Investigate structural and finish conditions and arrange work accordingly.  Provide all fittings, 

equipment, and accessories required for actual conditions. 
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1.16 SIMILAR MATERIALS 

A. All items of a similar type shall be products of the same manufacturer. 

B. Contractor shall coordinate among suppliers of various equipment to assure that similar equipment 

type is product of the same manufacturer. 

C. Examples of similar equipment types include but are not limited to: 

1. Power Circuit Breakers 

2. Enclosed Case Circuit Breakers 

3. Batteries 

4. TVSS 

5. Motor Starters 

6. Transformers 

7. Panelboards 

8. Disconnects 

9. Fuses 

1.17 DELIVERY, STORAGE AND HANDLING 

A. Deliver products to the project properly identified with names, model numbers, types, grades, 

compliance labels, and other information needed for identification. 

1.18 GUARANTEE-WARRANTY 

A. See Division 1 for warranties for more information. 

B. The following guarantee is a part of the specifications and shall be binding on the Contractor:  

"The Contractor guarantees that this installation is free from ALL defects.  He agrees to 

replace or repair any part of the installation which may fail within a period of one (1) year 

after date established below, provided that such failure is due to defects in the materials or 

workmanship or to failure to follow the specifications and drawings.  Warranty of the 

Contractor-furnished equipment or systems shall begin on the date the system or equipment is 

placed in operation for beneficial use of the Owner or occupancy by the Owner, whichever 

occurs first; such date to be determined in writing by means of issuing a 'Certificate of 

Substantial Completion', AIA Form G704."    

C. The extent of guarantees or warranties by Equipment and/or Materials Manufacturers shall not 

diminish the requirements of the Contractor's guarantee-warranty to the Owner. 

D. All items of electrical equipment furnished and installed under Division 26 shall be provided with a 

full one (1) year parts and labor warranty. 
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PART 2 - PRODUCTS 

2.1 QUALITY OF MATERIALS 

A. All equipment and materials shall be new, and shall be the standard product of manufacturers 

regularly engaged in the production of electrical equipment, and shall be the manufacturer's latest 

design.  Specific equipment, shown in schedules on drawings and specified herein, is to set forth a 

standard of quality and operation. 

2.2 ALTITUDE RATINGS 

A. Unless otherwise noted, all specified equipment capacities are for an altitude of 5,400 feet above sea 

level and adjustments to manufacturer's ratings must be made accordingly. 

2.3 EQUIPMENT REQUIREMENTS 

A. The electrical requirements for equipment specified or indicated on the drawings are based on 

information available at the time of design.  If equipment furnished for installation has electrical 

requirements other than those indicated on the electrical drawings, make all adjustments to wire 

and conduit size, controls, over current protection and installation as required to accommodate the 

equipment supplied.  Delineate all adjustments to the drawings reflecting the electrical system in a 

submittal to the Contract Administrator immediately upon knowledge of the required adjustment. 

PART 3 - EXECUTION 

3.1 COOPERATION WITH OTHER TRADES 

A. Coordinate all work so that the construction operations can proceed without harm to the Owner from 

interference, delay, or absence of coordination.  The Contractor shall be responsible for the size and 

accuracy of all openings. 

3.2 DRAWINGS 

A. The electrical drawings show the general arrangement of all lighting, power, special systems, 

equipment, etc., and shall be followed as closely as actual building construction and work of other 

trades will permit.  Whenever discrepancies occur between plans and specifications, the most 

stringent shall govern.  All Contract Documents shall be considered as part of the work.  Coordinate 

with architectural, mechanical, and structural drawings.  Because of the small scale of the electrical 

drawings, it is not possible to indicate all offsets, fittings and accessories which may be required.  

Provide all fittings, boxes, and accessories as may be required to meet actual conditions.  Should 

conditions necessitate a rearrangement of equipment, such departures and the reasons, therefore, 

shall be submitted by the Contractor for review in the form of detailed drawings showing the 

proposed changes.  No changes shall be made without the prior written approval.  All changes shall 

be marked on record drawings. 
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B. Should any doubt or question arise in respect to the true meaning of the drawings or specifications, 

the question shall be submitted in writing.  

C. Installation of all equipment shall be arranged to provide all clearances required for equipment 

operation, service, and maintenance, including minimum clearance, as defined by the National 

Electrical Code (NEC).  

D. The Contractor's attention is directed to the unique architectural design features and consideration 

associated with this facility which will require significantly greater levels of coordination and 

cooperation for the work furnished and installed under Division 26 with the associated architectural, 

structural, and mechanical work than is normally necessary for a more typical facility. 

E. The installation of all concealed electrical systems shall be carefully arranged to fit within the 

available space without interference with adjacent structural and mechanical systems. 

3.3 ELECTRICAL INSTALLATIONS 

A. General: Sequence, coordinate, and integrate the various elements of electrical system, materials, and 

equipment.  Comply with the following requirements: 

1. Coordinate electrical systems, equipment, and materials installation with all other building 

components. 

2. Verify all dimensions by field measurements. 

3. Arrange for chases, slots, and openings in all other building components during progress of 

construction, to allow for electrical installations. 

4. Coordinate the installation of required supporting devices and sleeves to be set in poured-in-

place concrete and other structural components as they are constructed. 

5. Sequence, coordinate, and integrate installations of electrical materials and equipment for 

efficient flow of the Work.  Give particular attention to large equipment requiring positioning 

prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and 

equipment to provide the maximum clearance possible. 

7. Coordinate connection of electrical systems with exterior underground and overhead utilities 

and services.  Comply with requirements of governing regulations, franchised service 

companies, and controlling agencies.  Provide required connection for each service. 

8. Install systems, materials, and equipment to conform with approved submittal data, including 

coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the 

Contract Documents, recognizing that portions of the Work are shown only in diagrammatic 

form.  Where coordination requirements conflict with individual system requirements, refer 

conflict to the Architect. 

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 

building systems and components. 

10. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of 

equipment components.  As much as practical, connect equipment for ease of disconnecting, 

with minimum of interference with other installations. 

11. Install access panel or doors where units are concealed behind finished surfaces. 

12. Install systems, materials, and equipment giving right-of-way priority to systems requiring 

installation at a specified slope. 
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3.4 FIELD MEASUREMENTS 

A. No extra compensation shall be claimed or allowed due to differences between actual dimensions, 

including dimensions of equipment, fixtures and materials furnished, and those indicated on the 

drawings.  Contractor shall examine adjoining work, and shall report any work which must be 

corrected.  Review of submittal data in accordance with paragraph "Submittals" shall in no manner 

relieve the Contractor of responsibility for the proper installation of the electrical work within the 

available space.  Installation of equipment and systems within the building space shall be carefully 

coordinated by the Contractor. 

3.5 EQUIPMENT SUPPORT 

A. Provide support for equipment to the building structure.  Provide all necessary structures, inserts, 

sleeves, firestops and hanging devices for installation of equipment.  Coordinate installation of 

devices.  Verify with the Architect that the devices and supports are adequate as intended and do not 

overload the building's structural components in any way. 

3.6 PAINTING 

A. All finish painting of electrical systems and equipment will be under "Painting," unless equipment is 

hereinafter specified to be painted. 

B. All equipment shall be provided with factory applied standard finish, unless otherwise specified. 

C. Touch-Up:  If the factory finish on any equipment is damaged in shipment or during construction of 

the building, the equipment shall be refinished to the satisfaction of the Architect/Engineer. 

3.7 SEISMIC SUPPORTS 

A. The Contractor shall be responsible for all anchors and connections for the electrical work to the 

building structure to prevent damage of equipment and systems due to seismic activity. 

B. See Section Division 1 for requirements for seismic supporting of electrical equipment and systems. 

3.8 PROTECTION OF MATERIALS AND EQUIPMENT 

A. The Contractor shall be responsible for the protection of all work, materials and equipment furnished 

and installed under this section of the specifications, whether incorporated in the building or not. 

B. All items of electrical equipment shall be stored in a protected weatherproof enclosure prior to 

installation within the building, or shall be otherwise protected from the weather in a suitable manner 

approved by the Architect/Engineer. 

C. The Contractor shall provide protection for all work and shall be responsible for all damage done to 

property, equipment and materials.  Storage of materials within the building shall be approved by the 
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Architect/Engineer prior to such storage. 

D. Conduit openings shall be closed with caps or plugs, or covered to prevent lodgment of dirt or trash 

during the course of installation.  At the completion of the work, fixtures, equipment and materials 

shall be cleaned and polished thoroughly and delivered in a condition satisfactory to the 

Architect/Engineer. 

3.9 EXCAVATION 

A. Provide all excavation, trenching and backfilling required. 

B. Slope sides of excavations to comply with codes and ordinances.  Shore and brace as required for 

stability of excavation. 

3.10 ERECTION OF METAL SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 

B. Field Welding: Comply with AWS "Structural Welding Code." 

3.11 ERECTION OF WOOD SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location, alignment, 

and elevation to support and anchor electrical materials and equipment. 

B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view or 

will receive finish materials.  Make tight connections between members.  Install fasteners without 

splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.12 APPLICATION OF JOINT SEALERS 

A. General: Comply with joint sealer manufacturer’s printed application instructions applicable to 

products and applications indicated, except where more stringent requirements apply. 

1. Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants. 

2. Comply with recommendations of ASTM C 790 for use of acrylic-emulsion joint sealants. 

B. Immediately after sealant application and prior to time shinning or curing begins, tool sealants to 

form smooth, uniform beads; to eliminate air pockets; and to ensure contact and adhesion of sealant 

with sides of joint.  Remove excess sealants from surfaces adjacent to joint.  Do not use tooling 

agents that discolor sealants or adjacent surfaces or are not approved by sealant manufacturer. 

C. Firestopping Sealant: Provide sealant, including forming, packing, and other accessory materials, to 

fill openings around electrical services penetrating floors and walls, to provide fire-stops with fire-
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resistance ratings indicated for floor or wall assembly in which penetration occurs.  Comply with 

installation requirements established by testing and inspecting agency. 

3.13 INSTALLATION OF ACCESS DOORS 

A. Set frames accurately in position and securely attached to supports, with face panels plumb and level 

in relation to adjacent finish surfaces. 

B. Adjust hardware and panels after installation for proper operation. 

3.14 CUTTING AND PATCHING 

A. Perform cutting and patching in accordance with Division 1, Section "CUTTING AND 

PATCHING."  In addition to the requirements specified in Division 1, the following requirements 

apply: 

1. Perform cutting, fitting, and patching of electrical equipment and materials required to: 

a. Remove and replace defective Work. 

b. Remove and replace Work not conforming to requirements of the Contract 

Documents. 

c. Remove samples of installed Work as specified for testing. 

d. Install equipment and materials in existing structures. 

e. Upon written instructions from the Contracting Officer, uncover and restore Work 

to provide for Contracting Officer observation of concealed Work. 

2. Cut, remove, and legally dispose of selected electrical equipment, components, and materials 

as indicated, including but not limited to removal of electrical items indicated to be removed 

and items made obsolete by the new Work. 

3. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled 

to be removed. 

4. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of 

dust and dirt to adjacent areas. 

5. During cutting and patching operations, protect adjacent installations. 

6. Patch existing finished surfaces and building components using new materials matching 

existing materials and experienced installers.   

3.15 MANUFACTURER'S INSTRUCTIONS 

A. All equipment shall be installed in strict accordance with recommendations of the manufacturer.  If 

such recommendations conflict with plans and specifications, the Contractor shall submit such 

conflicts to the Architect/Engineer who shall make such compromises as he deems necessary and 

desirable. 
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3.16 CONCRETE BASES AND HOUSEKEEPING PADS 

A. Install concrete bases and housekeeping pads under all freestanding electrical equipment unless 

otherwise noted. 

B. Contractor shall be responsible for the accurate dimensions of all pads and bases and shall furnish 

and install all anchor bolts, etc.  Coordinate weight of concrete bases and housekeeping pads with 

the structural engineer. 

C. All concrete bases and housekeeping pads shall conform to the requirements specified under 

Division 3, Concrete, portions of these specifications.  Pad foundations shall be 4" high minimum, 

unless otherwise indicated on the drawings. Chamfer edges shall be 1".  Faces shall be free of voids 

and rubbed smooth with Carborundum block after stripping forms.  Tops shall be level.  Provide 

dowel rods or other required material in floor for lateral stability and anchorage. 

3.17 TESTS 

A. All tests shall be conducted in the presence of the designated and authorized Owner's Representative. 

 The Contractor shall notify the Architect/Engineer one week in advance of all tests.  The Contractor 

shall furnish all necessary equipment, materials, and labor to perform the required tests. 

3.18 OPERATION AND MAINTENANCE INSTRUCTIONS 

A. The Contractor shall furnish the complete operating and maintenance instructions covering all units 

of electrical equipment herein specified together with parts lists.  Furnish four (4) copies of all the 

literature; each shall be suitably bound in loose leaf book form.  

B. Operating and maintenance manuals as required herein shall be submitted for review not less than 

two (2) weeks prior to the date scheduled for the Contractor to provide Operating and Maintenance 

Instructions to the Owner as specified herein. 

C. Upon completion of all work and all tests, Contractor shall furnish the necessary skilled labor and 

helpers for operating the electrical systems and equipment for a period of five (5) days of eight (8) 

hours each.  During this period, the Contractor shall instruct the Owner or his representative in the 

operations, adjustment and maintenance of all equipment furnished.  Contractor shall provide at least 

two weeks notice in advance of this period, with a written schedule of each training session, the 

subject of the session, the Contractors' representatives who plan to attend the session, and the time 

for each session. 

D. The Contractor shall video tape the instruction and training sessions using a VHS camcorder, and at 

the completion and acceptance (by Owner and Architect) of the training sessions, the Contractor 

shall submit (2) copies of the video tape. 
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3.19 CERTIFICATIONS 

A. Before receiving final payment, certify in writing that all equipment furnished and all work done is 

in compliance with all applicable codes mentioned in these specifications.  Submit certifications and 

acceptance certificates to the Architect/Engineer including proof of delivery of O&M manuals, spare 

parts required, and equipment warranties which shall be bound with O&M manuals. 

3.20 OPERATION PRIOR TO ACCEPTANCE 

A. Operation of equipment and systems installed by the Contractor for the benefit of the Owner prior to 

substantial completion will be allowed providing a written agreement between the Owner and the 

Contractor has established warranty and other responsibilities to the satisfaction of both parties. 

3.21 SITE VISITS AND OBSERVATION OF CONSTRUCTION 

A. The Architect/Engineer will make periodic visits to the project site at various stages of construction 

in order to observe the progress and quality of various aspects of the Contractor's work, in order to 

determine in general if such work is proceeding in accordance with the Contract Documents.  This 

observation by the Architect/Engineer however, shall in no way release the Contractor from his 

complete responsibility to supervise, direct, and control all construction work and activities, nor shall 

the Architect/Engineer have authority over, or a responsibility to means, methods, techniques, 

sequences, or procedures of construction provided by the Contractor or for safety precautions and 

programs, or for failure by the Contractor to comply with all law, regulations, and codes. 

END OF SECTION 260500
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DIVISION 26 SUBSTITUTION REQUEST FORM (SRF) 

TO:  BRIDGERS & PAXTON CONSULTING ENGINEERS, INC. 

PROJECT:                       

 We hereby submit for your consideration the following product instead of the specified item for the above 

project: 

Section:    Page:     Paragraph/Line:     Specified Item:      

Proposed Substitution:              

Attach complete product description, drawings, photographs, performance and test data, and other information 

necessary for evaluation.  Identify specific Model Numbers, finishes, options, etc. 

1. Will changes be required to building design in order to properly install proposed substitutions?  YES    NO 

 If YES, explain:             

2. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused 

by requested substitutions?   YES   NO  

3. List differences between proposed substitutions and specified item. 

 Specified Item       Proposed Substitution 

                

                

4. Does substitution affect Drawing dimensions?  YES   NO  

5. What affect does substitution have on other trades?              

6. Does the manufacturer's warranty for proposed substitution differ from that specified?     YES     NO  

 If YES, explain:                      

7. Will substitution affect progress schedule?      YES  NO  

 If YES, explain:                      

8. Will maintenance and service parts be locally available for substitution?    YES   NO  

 If YES, explain:                     

9. Is substitution identical in appearance and function to specialized product?      YES   NO  

 

 

Submitting Firm:         Date:    

Address:    

Signature:         Telephone:   

 

 

For Engineer's Use Only 

Accepted:         Not Accepted:          Received Too Late:       

By:               Date:           

Remarks:                         
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LICENSE, INDEMNITY AND WARRANTY AGREEMENT 

BETWEEN:   Bridgers & Paxton Consulting Engineers, Inc. 

    4600-C Montgomery Blvd NE  

    Albuquerque, New Mexico  87109  

and the Contractor:  

For use of CADD Database by the Contractor for: 

PROJECT:               

LICENSE:               

1.1 LICENSE GRANT:  The Contractor is granted use of the CADD Database for the specific purpose of 

preparing submittal documents for the Project.  No other use of the CADD Database is granted.  Title to the 

CADD Database is not transferred to the Contractor. 

1.2  COPYING RESTRICTIONS:  The Contractor may copy the CADD Database in whole or in part, only 

for backup and archival purposes and for use by the Contractor’s Subcontractors.  All of the Contractor’s 

Subcontractors who receive a copy of the CADD Database in whole or in part shall be bound by the terms and 

conditions of this Agreement. 

1.3  TRANSFER OF CADD DATABASE:  The Contractor may not transfer the CADD Database to any 

other party other than as specified in Section 1.2 of this Agreement. 

WARRANTY 

2.1 DATABASE WARRANTY:  Bridgers & Paxton Consulting Engineers, Inc.  disclaims all warranties 

with regard to the database supplied hereunder, including all implied warranties of fitness.  Bridgers & Paxton 

Consulting Engineers, Inc., disclaims all obligations or liabilities for damages, including, but not limited to, 

consequential damages rising out of or in connection with the use of performance of the database. 

INDEMNITY 

3.1 INDEMNITY:  The Contractor recognizes that the use of the database will be at the Contractor’s sole 

risk and without any liability, risk or legal exposure by Bridgers & Paxton Consulting Engineers, Inc.  The 

Contractor recognizes that it is impossible for the Engineer to assure the accuracy, completeness and 

sufficiency of such information, either because it is impossible to verify, or because of errors or omissions 

which may have occurred in assembling the information the Engineer is providing.  Furthermore, in that these 

CADD Database files are considered to be information furnished to the Contractor by others, it shall be the 

Contractor’s sole responsibility to verify dimensions in the drawings prior to using these database files for his 

intended purpose.  Furthermore, the Contractor shall, to the fullest extent permitted by law, defend, indemnify 

and hold harmless Bridgers & Paxton Consulting Engineers, Inc., from all claims, damages, losses, and 

attorney fees arising out of or resulting from the use of the database. 
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COMPENSATION 

3.2 COMPENSATION:  The Contractor shall compensate Bridgers & Paxton for the time required to 

format the CADD files for delivery to the Contractor.  Such work may include removal of title blocks, 

professional seals, calculations, proprietary information, etc.  No time shall be expended making any 

substantive changes to the drawings.  The cost for this time will be billed at the rate of $75.00 / Hour.  It is not 

anticipated that more than four (4) hours will be required to complete this task.  An invoice will be generated 

and delivered with the drawing files.  Payment for the services shall be made within thirty (30) days of the 

receipt of the invoice. 

ACKNOWLEDGMENT 

4.1 ACKNOWLEDGMENT:  The Contractor acknowledges that (s)he has read this Agreement, 

understands it, and agrees to be bound by its terms and conditions. 

CONTRACTOR’S REPRESENTATIVE 

 

 Authorized Signature:               

   Title:               

   Date:               

BRIDGERS & PAXTON CONSULTING ENGINEERS, INC. 

 Authorized Signature:              

   Title:               

   Date:             
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SECTION 260502 - DEMOLITION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

 
 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General Conditions, Supplemental General 

Conditions, and Division 1 Specification Sections apply to this Section. 

B. See Section 26 0500 for Common Work Results for Electrical. 

 

 

1.2 SCOPE OF WORK 

 

A. Provide all material, equipment and labor as required to remove, relocate and/or reconnect all 

electrical work identified in these specifications and indicated on the drawings. 

 

 

1.3 SUMMARY 

 

A. This Section includes limited scope, general construction materials and methods for application with 

electrical installations as follows: 

1. Selective demolition including: 

a. Nondestructive removal of materials and equipment for reuse or salvage as 

indicated. 

b. Dismantling electrical materials and equipment made obsolete by these 

installations. 

2. Excavation for underground utilities and services, including underground raceways. 

3. Miscellaneous metals for support of electrical materials and equipment. 

4. Nailers, blocking, fasteners, and anchorage for support of electrical materials and equipment. 

5. Joint sealers for sealing around electrical materials and equipment; and for sealing 

penetrations in fire and smoke barriers, floors, and foundation walls. 

6. Access panels and doors in walls, ceilings, and floors for access to electrical materials and 

equipment. 

B. Contractor will ring out all circuits from with-in electrical equipment being removed, replaced, or 

relocated.  Existing circuits required to remain after demolition occurs will be reconnected or 

reconfigured.  This includes General Purpose Receptacles, lighting, lighting control/devices, 

mechanical/plumbing equipment, and technology systems that require power maintained.  Contractor 

will ensure that all parts of the existing facility left after demolition is complete is operable for use.   

 

 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 
 

DEMOLITION FOR ELECTRICAL SYSTEMS   260502 - 2 
 

 

1.4 PROJECT CONDITIONS 

 

A. Conditions affecting selective demolition:  The following project conditions apply: 

1. Protect adjacent materials indicated to remain.  Install and maintain dust and noise barriers to 

keep dirt, dust, and noise from being transmitted to adjacent areas.  Remove protection and 

barriers after demolition operations are complete. 

2. Locate, identify, and protect electrical services passing through demolition area and serving 

other areas outside the demolition limits.  Maintain services to areas outside demolition limits. 

 When services must be interrupted, install temporary services for affected areas. 

B. Conditions affecting excavations:  The following project conditions apply: 

 

1. Maintain and protect existing building services which transit the area affected by selective 

demolition. 

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by excavation 

operations. 

3. Existing utilities:  Locate existing underground utilities in excavation areas.  If utilities are 

indicated to remain, support and protect services during excavation operations. 

4. Remove existing underground utilities indicated to be removed. 

a. Uncharted or incorrectly charted utilities:  Contact utility owner immediately for 

instructions. 

b. Provide temporary utility services to affected areas.  Provide minimum of 48-hour 

notice to Owner’s Representative prior to utility interruption. 

5. Use of explosives is not permitted. 

 

 

PART 2 - PRODUCTS 

 

 

2.1 MATERIALS AND EQUIPMENT 

 

A. Verify field measurements and circuiting arrangements as shown on drawings. 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 

C. Demolition drawings are based on casual field observation and existing record documents.   

D. Report discrepancies to Architect/Engineer before disturbing existing installation. 

E. Beginning of demolition means Contractor accepts existing conditions. 
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PART 3 - EXECUTION 

 

 

3.1 PREPARATION 

 

A. Disconnect and remove electrical systems in walls, floors, and ceilings scheduled for removal. 

B. Coordinate utility service outages with Owner a minimum of 72 hours prior to outage. 

C. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use personnel 

experienced in such operations. 

D. Existing electrical services:  Maintain existing system in service until new system is complete and 

ready for service.  Disable system only to make switch overs and connections.  Obtain permission 

from the Owner's Representative at least 72 hours before partially or completely disabling system.  

Minimize outage duration.  Make temporary connections to maintain service in areas adjacent to 

work area. 

E. Existing Cafeteria/Kitchen building systems (typical for all electrical, lighting and communications 

systems – refer to drawings for additional information):  Maintain existing system in service until 

new system is complete and ready for service.  Disable system only to make switch overs and 

connections.  Obtain permission from the Owner’s Representative at least 72 hours before partially 

or completely disabling system.  Minimize outage duration.  Make temporary connections to 

maintain service in areas adjacent to work area. 

 

 

3.2 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

 

A. Demolish and extend existing electrical work under provisions of this section. 

B. Remove, relocate and extend existing installations to accommodate new construction.   

C. Recircuit and reconnect all electrical lighting, outlets, and equipment not scheduled for removal that 

have become disconnected due to demolition work. 

D. Remove abandoned wiring to source of supply. 

E. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes. 

 Cut conduit flush with walls and floors, and patch surfaces. 

F. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit serving 

them is removed.  Provide blank cover for abandoned outlets which are not removed.  Provide blank 

cover for abandoned outlets which are not removed. 

G. Disconnect and remove abandoned panelboards and distribution equipment. 

H. Disconnect and remove electrical devices and equipment serving utilization equipment that has been 

removed. 
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I. Disconnect and remove abandoned luminaries.  Remove brackets, stems, hangers, and other 

accessories. 

J. Repair adjacent construction and finishes damaged during demolition and extension work.  Any 

damage to building, piping or equipment shall be repaired by skilled mechanics of the trades 

involved at no additional cost to the Owner. 

K. Maintain access to existing electrical installations which remain active.  Modify installation or 

provide access panel as appropriate. 

L. Extend existing installations using materials and methods compatible with existing electrical 

installations, or as specified. 

M. Removal and replacement of ceiling tile(s) to perform work operations shall be the responsibility of 

the Contractor.  The Contractor shall be responsible for replacement of any ceiling tiles or 

framework that may become damaged at no cost to the Owner 

N. Housekeeping Pads and Equipment Foundations:  Remove for all equipment removal.  Backfill as 

required, compact to 95 percent modified Proctor density, and pour floor slab or resurface floor to 

match existing. 

O. Conduit in Concealed Locations: Remove conductors, cap both ends of conduit, and label conduit as 

"Abandoned" at both ends.  Where conduit runs below grade, cap both ends of conduit and abandon 

in place.  Where conduit runs below floor slab, additionally, chip out concrete around conduit, 

remove conduit to bottom of slab level, and patch floor to match existing. 

P. Motor Control Centers: Where MCCs serve equipment to be removed and no new equipment is to be 

served, leave starter in place, remove existing labels, and install new label "Spare Size x Starter." 

 

 

3.3 CLEANING AND REPAIR 

 

A. Clean and repair existing materials and equipment which remain or are to be reused. 

B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 

directory showing revised circuiting arrangement. 

C. Luminaries:  Remove existing luminaries for cleaning, as indicated on drawings.  Use mild detergent 

to clean all exterior and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, 

ballasts and broken electrical parts. 

D. Materials and equipment to be salvaged:  Remove, demount, and disconnect existing electrical 

materials and equipment indicated to be removed and salvaged, and deliver materials and equipment 

to the location designated for storage. 

E. Disposal and cleanup:  Remove from the site and legally dispose of demolished materials and 

equipment not indicated to be salvaged. 
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3.4 INSTALLATION 

 

A. Install relocated materials and equipment under the provisions of this section.  

 

 

3.5 ITEMS SALVAGED TO OWNER 

 

A. Items salvaged to Owner are as indicated on drawings.  Move and store in dry location as directed.  

Refuse materials and items not salvaged shall be removed from the site and legally disposed of. 

 

 

END OF SECTION 260502 
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SECTION 260519 - LOW VOLTAGE POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes building wires and cables and associated splices, connectors, and terminations 

for wiring systems rated 600 volts and less. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 26, Section 26 0529, Hangers and Supports for Electrical Systems for supports and 

anchors for fastening cable directly to building finishes. 

2. Division 26, Section 26 0553, Identification for Electrical Systems for insulation color coding 

and wire and cable markers. 

3. Division 28, Section 28 0513, Conductors and Cables for Electronic Safety and Security. 

1.3 SUBMITTALS 

A. Field test reports indicating and interpreting test results relative to compliance with performance 

requirements of testing standard. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  In addition to the requirements specified in Division 1 Section 

"Quality Control Services," an independent testing agency shall meet OSHA criteria for accreditation 

of testing laboratories, Title 29, Part 1907, or shall be a full member company of the International 

Electrical Testing Association (NETA). 

1. Testing Agency's Field Supervisor Qualifications:  A person currently certified by the NETA 

National Institute for Certification in Engineering Technologies to supervise on-site testing 

specified in Part 3. 

B. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

1. The Terms "Listed and Labeled":  As defined in the National Electrical Code, Article 100. 

C. Comply with NFPA 70 National Electrical Code for components and installation. 
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1.5 SEQUENCING AND SCHEDULING 

A. Coordination:  Coordinate layout and installation of cable with other installations. 

B. Revise locations and elevations from those indicated as required to suit field conditions. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver wire and cable according to NEMA WC-26. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Wires and Cables: 

a. American Insulated Wire Corporation, Leviton Manufacturing Co. 

b. Brand-Rex Cable Systems, Brintec Corp. 

c. Carol Cable Company, Inc. 

d. Senator Wire & Cable Co. 

e. Southwire Co. 

2. Connectors for Wires and Cables: 

a. AMP, Inc. 

b. Anderson, Square D Co. 

c. Electrical Products Division, 3M Co. 

d. O-Z/Gedney Unit, General Signal 

2.2 BUILDING WIRES AND CABLES 

A. UL listed building wires and cables with conductor material, insulation type, cable construction, and 

rating as specified in Part 3 "Applications" Article. 

B. Rubber Insulation:  Comply with NEMA WC 3. 

C. Thermoplastic Insulation:  Comply with NEMA WC 5. 

D. Cross-Linked Polyethylene Insulation:  Comply with NEMA WC 7. 

E. Ethylene Propylene Rubber Insulation:  Comply with NEMA WC 8. 

F. Conductor Material:  Copper. 

1. Aluminum will be allowed ONLY IF INDICATED ON DRAWINGS and for feeders (only) 

rated 100 Amps or higher. Under no circumstance shall aluminum be permitted for branch 

circuits, including those supplying large-ampacity equipment loads. 
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G. Solid conductor for 10 AWG and smaller; stranded conductor for larger than 10 AWG.  Stranded 

conductor for controls and connections subject to vibration. 

2.3 CONNECTORS AND SPLICES 

A. UL-listed factory-fabricated wiring connectors of size, ampacity rating, material, and type and class 

for application and for service indicated.  Select to comply with Project's installation requirements 

and as specified in Part 3 "Applications" Article. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine raceways and building finishes to receive wires and cables for compliance with installation 

tolerances and other conditions.  Do not proceed with installation until unsatisfactory conditions 

have been corrected. 

3.2 APPLICATIONS 

A. Service Entrance:  Type RHW or THWN, copper conductor, in raceway. 

B. Feeders:  Type THHN/THWN. 

C. Branch Circuits: 

1. Type THHN-THWN, single conductors in raceway. 

2. Minimum size conductors will #12. 

D. Fire Alarm Circuits:  Power-limited fire protective signaling circuit cable, and Type THHN/THWN, 

copper conductor, in raceway. 

E. Class 1 Control Circuits:  Type THHN/THWN, copper conductor, in raceway. 

F. Class 2 Control Circuits:  Power-limited tray cable, in cable tray, Power-limited cable, concealed in 

building finishes.  

G. Ampacity:  Use 60ºC rating only for sizes #14 AWG through #1 AWG unless otherwise noted. 

3.3 INSTALLATION 

A. Install wires and cables as indicated, according to manufacturer's written instructions and the NECA 

"Standard of Installation." 
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B. Pull conductors into raceway simultaneously where more than one is being installed in same 

raceway. 

1. Use pulling compound or lubricant where necessary; compound used must not deteriorate 

conductor or insulation. 

2. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that 

will not damage cables or raceway. 

C. Install exposed cable, parallel and perpendicular to surfaces or exposed structural members, and 

follow surface contours where possible. 

D. Conductor Splices: In branch circuits and if kept to minimum.  No splices in services or feeders. 

1. Install splices and tapes that possess equivalent or better mechanical strength and insulation 

ratings than conductors being spliced. 

2. Use splice and tap connectors that are compatible with conductor material. 

3. Crimp type "quick connect" style wire connectors are not permitted. 

E. Wiring at Outlets:  Install with at least 12 inches of slack conductor at each outlet. 

F. Connect outlets and components to wiring and to ground as indicated and instructed by 

manufacturer.  Tighten connectors and terminals, including screws and bolts, according to 

equipment manufacturer's published torque-tightening values for equipment connectors.  Where 

manufacturer's torquing requirements are not indicated, tighten connectors and terminals according 

to tightening torques specified in UL Standard 486A. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Upon installation of wires and cables and before electrical circuitry has been energized, 

demonstrate product capability and compliance with requirements. 

1. Procedures:  Perform each visual and mechanical inspection and electrical test stated in 

NETA Standard ATS, Section 7.3.1.  Certify compliance with test parameters. 

B. Correct malfunctioning products at site, where possible, and retest to demonstrate compliance; 

otherwise, remove and replace with new units, and retest. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specifications Sections, apply to this section. 

1.2 SUMMARY 

A. This Section includes grounding of electrical systems and equipment.  Grounding requirements 

specified in this Section may be supplemented by special requirements of systems described in 

other Sections. 

B. Related Sections include the following: 

1. Division 26, Section 26 0543, Underground Ducts & Raceways for Electrical Systems 

for ground test wells. 

2. Division 26, Section 26 4113, Lightning Protection for Structures, for additional 

grounding and bonding materials. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For firms and persons specified in ‘Quality Assurance’ Article. 

C. Field Test Reports:  Submit written test reports to include the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or a 

member company of the International Electrical Testing Association and that is acceptable to 

authorities having jurisdiction. 

1. Testing Agency’s Field Supervisor:  Person currently certified by the International 

Electrical Testing Association to supervise onsite testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

GROUNDING AND BONDING  260526 - 2 

intended use. 

1. Comply with UL 467. 

C. Comply with NFPA 70; for overhead line construction and medium voltage underground 

construction, comply with IEEE C2. 

D. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the work include, but are not limited to, the following: 

1. Grounding Conductors, Cables, Connectors, and Rods: 

a. Apache Grounding/Erico Inc. 

b. Boggs, Inc. 

c. Chance/Hubbell 

d. Copperweld Corporation 

e. Dossert Corporation 

f. Erico Inc., Electrical Products Group 

g. Framatome Connectors/Burndy Electrical 

h. Galvan Industries, Inc. 

i. Harger Lightning Protection, Inc. 

j. Hastings Fiber Glass Products, Inc. 

k. Heary Brothers Lightning Protection Co. 

l. Ideal Industries, Inc. 

m. Ilsco 

n. Kearney/Cooper Power Systems 

o. Korns:  C.C. Korns Co., Division of Robroy Industries 

p. Lightning Master Corporation 

q. Lyncole XIT Grounding 

r. O-Z/Gedney Company; a business of the EGS Electrical Group 

s. Raco, Inc., Division of Hubbell 

t. Robbins Lightning, Inc. 

u. Salisbury:  W.H. Salisbury & Company 

v. Superior Grounding Systems, Inc. 

w. Thomas & Betts, Electrical 
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2.2 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26, Section 26 0519, Low-Voltage Electrical 

Power. 

B. Equipment Grounding Conductors:  Insulated with green colored insulation. 

C. Isolated Ground Conductors:  Insulated with green colored insulation with yellow stripe.  On 

feeders with isolated ground, use colored tape, alternating bands of green and yellow tape to 

provide a minimum of three bands of green and two bands of yellow. 

D. Grounding Electrode Conductors:  Stranded cable. 

E. Underground Conductors:  Bare, tinned, stranded, unless otherwise indicated. 

F. Bare Copper Conductors:  Comply with the following: 

1. Solid Conductors:  ASTM B3. 

2. Assembly of Stranded Conductors:  ASTM B8. 

3. Tinned Conductors:  ASTM B33. 

G. Copper Bonding Conductors:  As follows: 

1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in 

diameter. 

2. Bonding Conductor:  No. 4 or No. 6 AWG, stranded copper conductor. 

3. Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

4. Tinned Bonding Jumper:  Tinned copper tape, braided copper conductors, terminated 

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

H. Ground Conductor and Conductor Protector for Wood Poles:  As follows: 

1. No. 4 AWG minimum, soft drawn copper conductor. 

2. Conductor Protector:  Half-round PVC or wood molding.  If wood, use pressure treated 

fir, cypress or cedar. 

I. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with insulators. 

2.3 CONNECTOR PRODUCTS 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of 

conductors and connected items. 

B. Bolted Connectors:  Bolted pressure type connectors, or compression type. 

C. Welded Connectors:  Exothermic welded type, in kit form, and selected per manufacturer’s 
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written instructions. 

D. Irreversible Compression Connectors:  In kit form, selected per manufacturer’s written 

instructions. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods:  Sectional type copper-clad steel. 

1. Size:  3/4 by 120 inches in diameter. 

B. Chemical Electrodes:  UL listed, copper tube, straight or L-shaped, filled with nonhazardous 

chemical salts, terminated with a 4/0 bare conductor.  Provide backfill material recommended 

by manufacturer. 

C. Test Wells:  Provide handholes as specified in Division 26, Section 26 0543, Underground 

Ducts and Raceways for Electrical Systems. 

D. Ground Bar:  12 inches long or greater length as indicated on the drawings, fabricated from 1/4 

inch thick, 4 inch wide copper stock with 1.75 inch x 1.75 inch NEMA bolt hole pattern.  

Mount ground bar on 2700V standoff insulators. 

E. Ground Electrode Backfill Material: 

1. Bentonite clay or equivalent commercial ground enhancement backfill material for 

ground rods and cable type electrodes. 

2. Backfill material, when at 300% moisture content ((weight of water/weight of material) x 

100) shall have a resistivity of approximately 250 ohm-cm and a pH of 8 to 10. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Use only copper conductors for both insulated and bare grounding conductors. 

B. In raceways, use insulated equipment grounding conductors. 

C. Exothermic-Welded Connections or Irreversible Compression Connections:  Use for 

connections to structural steel and for underground connections, except those at test wells. 

D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps. 

E. Ground Rod Clamps at Test Wells:  Use bolted pressure clamps with at least two (2) bolts. 

F. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 

equipment, and elsewhere as indicated. 

1. Use insulated spacer; space one-inch from wall and support from wall six-inches above 
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finished floor, unless otherwise indicated. 

2. At doors, route the bus up to the top of the door frame, across the top of the doorway, 

and down to the specified height above the floor. 

G. Underground Grounding Conductors: Use copper conductor, No. 2/0 AWG minimum.  Bury at 

least 24 inches below grade or bury 12 inches above duct bank when installed as part of the 

duct bank. 

3.2 EQUIPMENT GROUNDING CONDUCTORS 

A. Comply with NFPA 70, Article 250 for types, sizes, and quantities of equipment grounding 

conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 

are indicated. 

B. Install insulated equipment grounding conductors in all feeders and circuits. 

C. Busway Supply Circuits:  Install insulated equipment grounding conductor from the grounding 

bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal 

on busway. 

D. Computer Outlet Circuits:  Install insulated equipment grounding conductor in branch circuit 

runs from computer area power panels or power distribution units. 

E. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits 

supplying x-ray equipment. 

F. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor 

connected to the receptacle grounding terminal.  Isolate grounding conductor from raceway and 

from panelboard grounding terminals.  Terminate at equipment grounding conductor terminal 

of the applicable derived system or service, unless otherwise indicated. 

G. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 

or feeder, isolate equipment enclosure from supply raceway with a nonmetallic raceway fitting 

listed for the purpose.  Install fitting where raceway enters enclosure, and install a separate 

equipment grounding conductor.  Isolate equipment grounding conductor from raceway and 

from panelboard grounding terminals.  Terminate at equipment grounding conductor terminal 

of the applicable derived system or service, unless otherwise indicated. 

H. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways 

unless they are designated for telephone or data cables. 

I. Air Duct Equipment Circuits:  Install an equipment grounding conductor to duct mounted 

electrical devices operating at 120V and more, including air cleaners and heaters.  Bond 

conductor to each unit and to air duct. 

J. Water Heater, Heat Tracing, and Antifrost heating Cables:  Install a separate equipment 

grounding conductor to each electric water heater, heat tracing, and antifrost heating cable.  

Bond conductor to heater units, piping, connected equipment and components. 
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K. Signal and Communication Systems:  For telephone, alarm, voice and data, and other 

communication systems, provide No. 4 AWG minimum insulated grounding conductor in 

raceway from grounding electrode system to each service location, terminal cabinet, wiring 

closet, and central equipment location. 

1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 

conductor on a 1/4 x 2 x 12 inch grounding bus. 

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

L. Metal Poles Supporting Outdoor Lighting Fixtures:  Provide a grounding electrode in addition 

to installing a separate equipment grounding conductor with supply branch circuit conductors. 

M. Common Ground Bonding with Lightning Protection System:  Bond electrical power system 

ground directly to lightning protection system grounding conductor at closest point to electrical 

service grounding electrode.  Use bonding conductor sized same as system grounding electrode 

conductor, and install in conduit. 

3.3 MAIN GROUNDING ELECTRODE SYSTEM 

A. Use the building concrete grade beam to make a concrete encased main grounding electrode; 

conductor shall be a copper ground cable: 

1. Make one reinforcing bar, located in the bottom one-third of the footing, electrically 

continuous around the entire perimeter of the building.  The reinforcing bar shall be at 

least #6 size and uncoated.  Bond the reinforcing bars together by exothermically 

welding #4/0 AWG ground cable across splices. 

B. Where it is not possible to use the building grade beam as a concrete encased electrode, or the 

main grounding electrode must be supplemented, use the following made electrodes: 

1. Install a counterpoise of #4/0 AWG ground cable located 2 feet outside the building 

perimeter and at least 2 feet below grade.  Encase the counterpoise in a 2 inch slurry 

envelope of ground electrode backfill material. 

3.4 COUNTERPOISE 

A. Ground the steel framework of the building with a driven ground rod at the base of every corner 

column and at intermediate exterior columns at distances not more than 60 feet apart.  Provide a 

grounding conductor (counterpoise), electrically connected to each ground rod and to each steel 

column, extending around the perimeter of the building.  Use tinned copper conductor not less 

than No. 2/0 AWG for counterpoise and for tap to building steel.  Bury counterpoise not less 

than 18 inches below grade and 24 inches from building foundation. 

3.5 INSTALLATION 

A. Ground Rods:  Install at least three (3) rods spaced at least one rod length from each other and 

located at least the same distance from other grounding electrodes. 
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1. Drive ground rods until tops are 2 inches below finished floor or final grade, unless 

otherwise indicated. 

2. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds, 

except at test wells and as otherwise indicated.  Make connections without exposing steel 

or damaging copper coating. 

B. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 

indicated.  Avoid obstructing access or placing conductors where they may be subjected to 

strain, impact, or damage. 

1. Where grounding conductors are required in PVC conduit or bare, do not completely 

encircle conduit or conductor with steel clamp or other steel devices. 

2. Where grounding conductor is routed in steel conduit, bond both ends of conduit to 

grounding conductor with full size conductor. 

C. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation 

hangers and supports is not transmitted to rigidly mounted equipment.  Use exothermic welded 

connectors for outdoor locations, unless a disconnect type connection is required; then, use a 

bolted clamp.  Bond straps directly to the basic structure taking care not to penetrate any 

adjacent parts.  Install straps only in locations accessible for maintenance. 

D. Metal Water Service Pipe:  Provide insulated copper grounding conductors, in conduit, from 

building’s main service equipment, or grounding bus, to main metal water service entrances to 

building.  Connect grounding conductors to main metal water service pipes by grounding clamp 

connectors.  Where a dielectric main water fitting is installed, connect grounding conductor to 

street side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at each 

end. 

E. Water Meter Piping:  Use braided type bonding jumpers to electrically bypass water meters.  

Connect to pipe with grounding clamp connectors. 

F. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of 

associated pumps, fans blowers, electric heaters, and air cleaners.  Use braided type bonding 

straps. 

G. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve. 

H. Install one test well for each service at the ground rod electrically closest to the service 

entrance.  Set top of well flush with finished grade or floor. 

I. Ufer Ground (Concrete Encased Grounding Electrode):  Fabricate according to NFPA 70, 

Paragraph 250-81(c), using a minimum of 20 feet of bare copper conductor not smaller than 

No. 4 AWG.  If concrete foundation is less than 20 feet long, coil excess conductor within the 

base of the foundation.  Bond grounding conductor to reinforcing steel in at least four (4) 

locations and to anchor bolts.  Extend grounding conductor below grade and connect to 

building grounding grid or to a grounding electrode external to concrete. 

J. Electrical Room Grounding Bus:  Space 1 inch from wall and support from wall 6 inches above 

finished floor, except as otherwise indicated. 
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3.6 CONNECTIONS 

A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select 

connectors, connection hardware, conductors, and connection methods so metals in direct 

contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 

contact points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless steel separators and mechanical 

clamps. 

4. Make aluminum-to-galvanized steel connections with tin plated copper jumpers and 

mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

B. Exothermic Welded Connections:  Comply with manufacturer’s written instructions.  Welds 

that are puffed up or that show convex surfaces indicating improper cleaning are not 

acceptable. 

C. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure type 

grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with 

winged pressure type connectors. 

D. Non-contact Metal Raceway Terminations:  If metallic raceways terminate at metal housings 

without mechanical and electrical connection to housing, terminate each conduit with 

grounding bushing.  Connect grounding bushings with a bare grounding conductor to grounding 

bus or terminal in housing.  Bond electrically non-continuous conduits at entrances and exits 

with grounding bushings and bare grounding conductors, unless otherwise indicated. 

E. Connections at Test Wells:  Use compression type connectors on conductors and make bolted 

and clamped type connections between conductors and ground rods. 

F. Common Ground Bonding with Lightning Protection System:  Bond electric power system 

ground directly to lightning protection system grounding conductor at closest point to electric 

service grounding electrode.  Use bonding conductor sized same as system grounding 

conductor and install in conduit. 

G. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer’s published torque tightening values.  If manufacturer’s torque values are not 

indicated, use those specified in UL 486A. 

H. Compression Type Connections:  Use hydraulic compression tools to provide correct 

circumferential pressure for compression connectors.  Use tools and dies recommended by 

connector manufacturer.  Provide embossing die code or other standard method to make a 

visible indication that a connector has been adequately compressed on grounding conductor. 

I. Moisture Protection:  If insulated grounding conductors are connected to ground rods or 

grounding buses, insulate entire area of connection and seal against moisture penetration of 

insulation and cable. 
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3.7 UNDERGROUND DISTRIBUTION SYSTEM GROUNDING 

A. Duct Banks:  Install a grounding conductor with at least 50 percent ampacity of the largest 

phase conductor in the duct bank, or if conductor size is not known use 4/0 AWG. 

B. Manholes and Handholes:  Install a driven ground rod close to wall and set rod depth so 4 

inches will extend above finished floor.  If necessary, install ground rod before manhole is 

placed and provide a No. 1/0 AWG bare, tinned copper conductor from ground rod into 

manhole through a waterproof sleeve in manhole wall.  Protect ground rods passing through 

concrete floor with a double wrapping of pressure sensitive tape or heat shrunk insulating 

sleeve from 2 inches above to 6 inches below concrete.  Seal floor opening with waterproof, 

non-shrink grout. 

C. Connections to Manhole Components:  Connect exposed metal parts, such as inserts, cable 

racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod 

or grounding conductor.  Make connections with No. 4 AWG minimum, stranded, hard drawn 

copper conductor.  Train conductors level or plumb around corners and fasten to manhole 

walls.  Connect to cable armor and cable shields as recommended by manufacturer of splicing 

and termination kits. 

D. Pad Mounted Transformers and Switches:  Install two (2) ground rods and counterpoise 

circling pad.  Ground pad mounted equipment and non-current carrying metal items associated 

with substations by connecting them to underground cable and grounding electrodes.  Use 

tinned copper conductor not less than No. 2 AWG for counterpoise and for taps to equipment 

ground pad.  Bury counterpoise not less than 18 inches below grade and 6 inches from the 

foundation. 

3.8 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality control testing: 

1. After installing grounding system, but before permanent electrical circuitry has been 

energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground resistance 

level is specified, at service disconnect enclosure grounding terminal, and at ground test 

wells.  Measure ground resistance not less than two (2) full days after the last trace of 

precipitation, and without the soil being moistened by any means other than natural 

drainage or seepage and without chemical treatment or other artificial means of reducing 

natural ground resistance.  Perform tests, by the fall of potential method according to 

IEEE 81. 

3. Provide drawings locating each ground rod and ground rod assembly and other 

grounding electrodes, identify each by letter in alphabetical order, and key to the record 

of tests and observations.  Include the number of rods driven and their depth at each 

location and include observations of weather and other phenomena that may affect test 

results.  Describe measures taken to improve test results. 

a. Equipment Rated 500 kVA and Less:   10 ohms 

b. Equipment Rated 500 to 1000 kVA:     5 ohms 

c. Equipment Rated More Than 1000 kVA:     3 ohms 
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d. Substations & Pad Mounted Switching Equipment:   5 ohms 

e. Manhole Grounds:     10 ohms 

4. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 

Architect promptly and include recommendations to reduce ground resistance. 

3.9 GRADING AND PLANTING 

A. Restore surface features, including vegetation, at areas disturbed by work of this section.  Re-

establish original grades, unless otherwise indicated.  If sod has been removed, replace it as 

soon as possible after backfilling is completed.  Restore areas disturbed by trenching, storing of 

dirt, cable laying, and other activities to their original condition.  Include application of topsoil, 

fertilizer, lime, seed, sod, sprig, and mulch.  Comply with Division 2, Section ‘Landscaping’.  

Maintain restored surfaces.  Restore disturbed paving as indicated. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes secure support from the building structure for electrical items by means of 

hangers, supports, anchors, sleeves, inserts, seals, and associated fastenings. 

B. Related Sections: The following Sections contains requirements that relate to this Section: 

1. Division 26, Section 26 0500, Common Work Results for Electrical. 

2. Division 5, Section Metal Fabrications for requirements for miscellaneous metal items 

involved in supports and fastenings. 

3. Refer to other Division 26 sections for additional specific support requirements that may be 

applicable to specific items. 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 

B. Product data for each type of product specified. 

1. Hanger and support schedule showing manufacturer's figure number, size, spacing, features, 

and application for each required type of hanger, support, sleeve, seal, and fastener to be used. 

C. Shop drawings indicating details of fabricated products and materials. 

D. Engineered Design consisting of details and engineering analysis for supports for the following 

items: 

1.4 QUALITY ASSURANCE 

A. Electrical Component Standard: Components and installation shall comply with NFPA 70, National 

Electrical Code. 

B. Electrical components shall be listed and labeled by UL, ETL, CSA, or other approved, nationally 

recognized testing and listing agency that provides third-party certification follow-up services. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products 

that may be incorporated in the work, shall include the following: 

1. Slotted Metal Angle and U-Channel Systems: 

a. Allied Tube & Conduit 

b. American Electric 

c. B-Line Systems, Inc. 

d. Cinch Clamp Co., Inc. 

e. GS Metals Corp. 

f. Haydon Corp. 

g. Kin-Line, Inc. 

h. Unistrut Diversified Products 

2. Conduit Sealing Bushings: 

a. Bridgeport Fittings, Inc. 

b. Cooper Industries, Inc. 

c. Elliott Electric Mfg. Corp. 

d. GS Metals Corp. 

e. Killark Electric Mfg. Co. 

f. Madison Equipment Co. 

g. L.E. Mason Co. 

h. O-Z/Gedney 

i. Producto Electric Corp. 

j. Raco, Inc. 

k. Red Seal Electric Corp. 

l. Spring City Electrical Mfg. Co. 

m. Thomas & Betts Corp. 

2.2 COATINGS 

A. Coating: Supports, support hardware, and fasteners shall be protected with zinc coating or with 

treatment of equivalent corrosion resistance using approved alternative treatment, finish, or inherent 

material characteristic.  Products for use outdoors shall be hot-dip galvanized. 

2.3 MANUFACTURED SUPPORTING DEVICES 

A. Raceway Supports: Clevis hangers, riser clamps, conduit straps, threaded C-clamps with retainers, 

ceiling trapeze hangers, wall brackets, and spring steel clamps. 

B. Fasteners: Types, materials, and construction features as follows: 

1. Expansion Anchors: Carbon steel wedge or sleeve type. 
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2. Toggle Bolts: All steel springhead type. 

3. Powder-Driven Threaded Studs: Heat-treated steel, designed specifically for the intended 

service. 

C. Conduit Sealing Bushings: Factory-fabricated watertight conduit sealing bushing assemblies suitable 

for sealing around conduit, or tubing passing through concrete floors and walls.  Construct seals with 

steel sleeve, malleable iron body, neoprene sealing grommets or rings, metal pressure rings, pressure 

clamps, and cap screws. 

D. Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body and 

insulating wedging plug for non-armored electrical cables in riser conduits.  Provide plugs with 

number and size of conductor gripping holes as required to suit individual risers.  Construct body of 

malleable-iron casting with hot-dip galvanized finish. 

E. U-Channel Systems: 16-gauge steel channels, with 9/16-inch-diameter holes, at a minimum of 8 

inches on center, in top surface.  Provide fittings and accessories that mate and match with 

U-channel and are of the same manufacture. 

2.4 FABRICATED SUPPORTING DEVICES 

A. General: Shop or field fabricated supports or manufactured supports assembled from U-channel 

components. 

B. Steel Brackets: Fabricated of angles, channels, and other standard structural shapes.  Connect with 

welds and machine bolts to form rigid supports. 

C. Pipe Sleeves: Provide pipe sleeves of one of the following: 

1. Sheetmetal: Fabricate from galvanized sheetmetal; round tube closed with snaplock joint, 

welded spiral seams, or welded longitudinal joint.  Fabricate sleeves from the following gauge 

metal for sleeve diameter noted: 

a. 3-inch and smaller:  20-gauge 

b. 4-inch to 6-inch:   16-gauge 

c. over 6-inch:   14-gauge 

2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe. 

3. Plastic Pipe: Fabricate from Schedule 80 PVC plastic pipe. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install supporting devices to fasten electrical components securely and permanently in accordance 

with NEC requirements. 

B. Coordinate with the building structural system and with other electrical installation. 
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C. Raceway Supports: Comply with the NEC and the following requirements: 

1. Conform to manufacturer's recommendations for selection and installation of supports. 

2. Strength of each support shall be adequate to carry present and future load multiplied by a 

safety factor of at least four.  Where this determination results in a safety allowance of less 

than 200 lbs, provide additional strength until there is a minimum of 200 lbs safety allowance 

in the strength of each support. 

3. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary to 

support raceways.  Provide U-bolts, clamps, attachments, and other hardware necessary for 

hanger assembly and for securing hanger rods and conduits. 

4. Support parallel runs of horizontal raceways together on trapeze-type hangers. 

5. Support individual horizontal raceways by separate pipe hangers.  Spring steel fasteners may 

be used in lieu of hangers only for 1-1/2-inch and smaller raceways serving lighting and 

receptacle branch circuits above suspended ceilings only.  For hanger rods with spring steel 

fasteners, use 1/4-inch-diameter or larger threaded steel. Use spring steel fasteners that are 

specifically designed for supporting single conduits or tubing. 

6. Space supports for raceways in accordance with Table I of this section.  Space supports for 

raceway types not covered by the above in accordance with NEC. 

7. Support exposed and concealed raceway within 1 foot of an unsupported box and access 

fittings.  In horizontal runs, support at the box and access fittings may be omitted where box 

or access fittings are independently supported and raceway terminals are not made with chase 

nipples or threadless box connectors. 

8. In vertical runs, arrange support so the load produced by the weight of the raceway and the 

enclosed conductors is carried entirely by the conduit supports with no weight load on 

raceway terminals. 

D. Vertical Conductor Supports:  Install simultaneously with installation of conductors. 

E. Miscellaneous Supports:  Support miscellaneous electrical components as required to produce the 

same structural safety factors as specified for raceway supports.  Install metal channel racks for 

mounting cabinets, panelboards, disconnects, control enclosures, pull boxes, junction boxes, 

transformers, and other devices. 

F. In open overhead spaces, cast boxes threaded to raceways need not be supported separately except 

where used for fixture support; support sheetmetal boxes directly from the building structure or by 

bar hangers.  Where bar hangers are used, attach the bar to raceways on opposite sides of the box and 

support the raceway with an approved type of fastener not more than 24 inches from the box. 

G. Sleeves:  Install in concrete slabs and walls and all other fire- rated floors and walls for raceways and 

cable installations.  For sleeves through fire rated-wall or floor construction, apply UL listed 

firestopping sealant in gaps between sleeves and enclosed conduits and cables. 

H. Conduit Seals:  Install seals for conduit penetrations of slabs on grade and exterior walls below grade 

and where indicated.  Tighten sleeve seal screws until sealing grommets have expanded to form 

watertight seal. 

I. Fastening:  Unless otherwise indicated, fasten electrical items and their supporting hardware securely 

to the building structure, including but not limited to conduits, raceways, cables, cable trays, 

busways, cabinets, panelboards, transformers, boxes, disconnect switches, and control components in 

accordance with the following: 
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1. Fasten by means of wood screws or screw-type nails on wood, toggle bolts on hollow masonry 

units, concrete inserts or expansion bolts on concrete or solid masonry, and machine screws, 

welded threaded studs, or spring-tension clamps on steel.  Threaded studs driven by a powder 

charge and provided with lock washers and nuts may be used instead of expansion bolts and 

machine or wood screws.  Do not weld conduit, pipe straps, or items other than threaded studs 

to steel structures.  In partitions of light steel construction, use sheetmetal screws. 

2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to depth of more 

than 3/4 inch in concrete shall not cut the main reinforcing bars.  Fill holes that are not used. 

3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof test load.  

Use vibration- and shock- resistant fasteners for attachments to concrete slabs. 

J. Tests: Test pull-out resistance of one of each type, size, and anchorage material for the following 

fastener types: 

1. Expansion anchors. 

2. Toggle bolts. 

3. Powder-driven threaded studs. 

K. Provide all jacks, jigs, fixtures, and calibrated indicating scales required for reliable testing.  Obtain 

the Contracting Officer's approval before transmitting loads to the structure.  Test to 90 percent of 

rated proof load for fastener.  If fastening fails test, revise all similar fastener installations and retest 

until satisfactory results are achieved. 

3.2 TABLE I:  SPACING FOR RACEWAY SUPPORTS 

 

Raceway       RMC & 

Size, In.   Location   IMC (1)  EMT (1) 

 

1/2-1    Any Location   7   7 

1 & Larger   Any Location   10   10 

 

NOTES: 

(1) Maximum spacing of supports (feet). 

(2) Maximum spacings for IMC above apply to straight runs only.  Otherwise the maximums for 

EMT apply. 

 

Abbreviations:   EMT Electrical metallic tubing. 

     IMC   Intermediate metallic conduit. 

     RMC   Rigid metallic conduit. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Raceways include the following: 

1. Rigid metal conduit. 

2. Intermediate metal conduit. 

3. Polyvinyl chloride (PVC) externally coated rigid steel conduit. 

4. PVC externally coated intermediate metal conduit. 

5. Electrical metallic tubing (EMT). 

6. Flexible metal conduit. 

7. Liquidtight flexible conduit. 

8. Rigid nonmetallic conduit. 

9. Wireway. 

10. Surface raceways. 

C. Boxes, enclosures, and cabinets include the following: 

1. Device boxes. 

2. Floor boxes. 

3. Outlet boxes. 

4. Pull and junction boxes. 

5. Cabinets and hinged cover enclosures. 

D. Related Sections: The following Sections contain requirements that relate to this Section: 

1. See Division 7, Section Firestopping. 

2. See Division 26, Section 26 0529, Hangers and Supports for Electrical Systems. 

3. See Division 26, Section 26 0534, Floor Boxes For Electrical Systems  

4. See Division 26, Section 26 0543, Underground Ducts and Raceways for Electrical Systems. 

5. See Division 26, Section 26 2726, Wiring Devices. 

1.3 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 

Specification Sections. 
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B. Product data for surface raceway, wireway and fittings, floor boxes, hinged cover enclosures, and 

cabinets. 

C. Shop drawings for nonstandard boxes, enclosures, and cabinets.  Include layout drawings showing 

components and wiring. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 70, National Electrical Code, for components and installation. 

B. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

1. The Terms "Listed and Labeled":  As defined in the National Electrical Code, Article 100. 

C. Comply with NECA "Standard of Installation." 

D. Coordinate layout and installation of raceway and boxes with other construction elements to ensure 

adequate headroom, working clearance, and access. 

1.5 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. IMC:  Intermediate metal conduit. 

D. LFMC: Liquidtight flexible metal conduit. 

E. RNC:  Rigid nonmetallic conduit. 

F. MC: Metal Clad Cable. A factory assembly of one or more insulated conductors enclosed in an 

armor of interlocking metal tape, or a smooth corrugated metallic sheath. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide Products by of one of the 

following: 

1. Metal Conduit and Tubing: 

a. Monogram Co., AFC. 

b. Alflex Corp. 

c. Allied Tube and Conduit, Grinnell Co. 

d. Anamet, Inc., Anaconda Metal Hose. 
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e. Anixter Brothers, Inc. 

f. Carol Cable Co., Inc. 

g. Cole-Flex Corp. 

h. Flexcon, Inc., Coleman Cable Systems, Inc. 

i. Spiraduct, Inc. 

j. Triangle PWC, Inc. 

k. Wheatland Tube Co. 

2. Nonmetallic Conduit: 

a. Anamet, Inc., Anaconda Metal Hose. 

b. Arnco Corp. 

c. Breeze-Illinois, Inc. 

d. Can-Tex Industries, Harsco Corp. 

e. Carlon. 

f. Certainteed Corp, Pipe & Plastics Group. 

g. Cole-Flex Corp. 

h. Condux International, Electrical Products. 

i. Electri-Flex Co 

j. George-Ingraham Corp. 

k. Hubbell, Inc., Raco, Inc. 

l. R&G Sloan Manufacturing Co., Inc. 

m. Spiraduct, Inc. 

n. Thomas & Betts Corp. 

3. Conduit Bodies and Fittings: 

a. Scott Fetzer Company, Adalet-PLM. 

b. American Electric, Construction Materials Group. 

c. Emerson Electric Co., Appleton Electric Co. 

d. Carlon 

e. Hubbell, Inc., Killark Electric Manufacturing Co. 

f. General Signal, O-Z/Gedney Unit 

g. Spring City Electrical Manufacturing Co. 

4. Wireway: 

a. Hoffman Engineering Co. 

b. Keystone/Rees, Inc. 

c. Square D Co. 

5. Surface Metal Raceway: 

a. Airey-Thompson Co., Inc., A-T Power Systems 

b. American Electric, Construction Materials Group 

c. Butler Manufacturing Co., Walker Division 

d. The Wiremold Co., Electrical Sales Division 

e. Mono Systems 

6. Surface Nonmetallic Raceway: 
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a. Anixter Brothers, Inc. 

b. Butler Manufacturing Co., Walker Division 

c. Hubbell, Inc., Wiring Device Division 

d. JBC Enterprises, Inc., Enduro Fiberglass Systems 

e. Panduit Corp. 

f. United Telecom, Premier Telecom Products, Inc. 

g. Thermotools Co. 

h. The Wiremold Co., Electrical Sales Division 

i. Mono Systems 

7. Boxes, Enclosures, and Cabinets: 

a. Scott Fetzer Company, Adalet-PLM 

b. Butler Manufacturing Co., Walker Division 

c. Cooper Industries, Midwest Electric 

d. Electric Panelboard Co., Inc. 

e. Erickson Electrical Equipment Co. 

f. American Electric, FL Industries 

g. Hoffman Engineering Co., Federal-Hoffman, Inc. 

h. Hubbell Inc., Killark Electric Manufacturing Co. 

i. General Signal, O-Z/Gedney 

j. Parker Electrical Manufacturing Co. 

k. Raco, Inc., Hubbell Inc. 

l. Robroy Industries, Inc., Electrical Division 

m. Spring City Electrical Manufacturing Co. 

n. Square D Co. 

o. Thomas & Betts Corp. 

p. Woodhead Industries, Inc., Daniel Woodhead Co. 

2.2 METAL CONDUIT AND TUBING 

A. Rigid Steel Conduit:  ANSI C80.1. 

B. Intermediate Metal Conduit:  ANSI C80.6. 

C. Plastic-Coated Steel Conduit and Fittings:  NEMA RN 1. 

D. Plastic-Coated Intermediate Metal Conduit and Fittings:  NEMA RN 1. 

E. Electrical Metallic Tubing and Fittings:  ANSI C80.3 with compression-type, steel fittings. Set-screw 

fittings are not permitted. Cast metal fittings are not permitted. 

F. Flexible Metal Conduit: Aluminum or Zinc Coated Steel. 

G. Liquidtight Flexible Metal Conduit:  Flexible steel conduit with PVC jacket. 

H. Fittings:  NEMA FB 1, compatible with conduit/tubing materials. 
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2.3 NONMETALLIC CONDUIT 

A. Rigid Nonmetallic Conduit (RNC):  NEMA TC 2, Schedule 40 or 80 PVC. 

B. PVC Conduit and Tubing Fittings:  NEMA TC 3; match to conduit or conduit/tubing type and 

material. 

2.4 WIREWAYS 

A. Material:  Sheet metal sized and shaped as indicated. 

B. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down 

straps, end caps, and other fittings to match and mate with wireway as required for complete system. 

C. Select features where not otherwise indicated, as required to complete wiring system and to comply 

with NEC. 

D. Wireway Covers:  Hinged type. 

E. Finish:  Manufacturer's standard enamel finish. 

2.5 SURFACE RACEWAY 

A. Types, sizes, and channels as indicated and required for each application, with fittings that match 

and mate with raceway. 

B. Surface Metal Raceway:  Galvanized steel with snap-on covers.  Finish with manufacturer's standard 

prime coating suitable for painting. 

C. Surface Nonmetallic Raceway:  2-piece construction, manufactured of rigid PVC compound with 

matte texture and manufacturer's standard color. 

2.6 OUTLET AND DEVICE BOXES 

A. Sheet Metal Boxes: NEMA OS 1. 

B. Cast Metal Boxes:  NEMA FB 1, type FD, cast feralloy box with gasketed cover. 

C. Nonmetallic Boxes:  NEMA OS 2.  

2.7 PULL AND JUNCTION BOXES 

A. Small Sheet Metal Boxes:  NEMA OS 1. 

B. Cast Metal Boxes:  NEMA FB 1, cast aluminum with gasketed cover. 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 6 

2.8 CABINETS AND ENCLOSURES 

A. Hinged Cover Enclosures:  NEMA 250, steel enclosure with continuous hinge cover and flush latch. 

 Finish inside and out with manufacturer's standard enamel. 

B. Cabinets:  NEMA 250, type 1, galvanized steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel.  Hinged door in front cover with 

flush latch and concealed hinge.  Key latch to match panelboards.  Include metal barriers to separate 

wiring of different systems and voltage, and include accessory feet where required for freestanding 

equipment. 

2.9 FLOOR BOXES 

A. See Division 26, Section 26 0534, Floor Boxes For Electrical Systems  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive raceways, boxes, enclosures, and cabinets for compliance with 

installation tolerances and other conditions affecting performance of the raceway system.  Do not 

proceed with installation until unsatisfactory conditions have been corrected. 

3.2 WIRING METHODS  

A. Outdoors:  Use the following wiring methods, 3/4” minimum trade size: 

1. Exposed:  Rigid or intermediate metal conduit. 

2. Concealed:  Rigid or intermediate metal conduit. 

3. Underground, Single Run:  Rigid nonmetallic conduit. 

4. Underground, Grouped:  Rigid nonmetallic conduit. 

5. Connection to Vibrating Equipment (including transformers and hydraulic, pneumatic, or 

electric solenoid or motor-driven equipment):  Liquidtight flexible metal conduit. 

6. Boxes and Enclosures:  NEMA Type 3R or Type 4. 

B. Indoors:  Use the following wiring methods, 3/4" minimum trade size except as noted below: 

1. Connection to Vibrating Equipment and Light Fixtures: (including transformers and 

hydraulic, pneumatic, or electric solenoid or motor-driven equipment):  Flexible metal 

conduit, except in wet or damp locations use Liquidtight flexible metal conduit, 1/2" trade 

size minimum. 

2. Connection to Light Fixtures:  1/2” trade size minimum, flexible metal conduit, except in wet 

or damp locations use Liquidtight flexible metal conduit, or solid connection using material 

conforming to requirements for materials specified in this Paragraph B. 

3. Damp or Wet Locations:  Rigid steel conduit. 

4. Exposed:  Electrical metallic tubing. 

5. Locations Subject to Physical Damage: Rigid or intermediate steel conduit. 
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6. Corrosive Locations: Plastic coated rigid steel or rigid non-metallic conduit. 

7. Concealed:  Electrical metallic tubing. 

8. Boxes and Enclosures:  NEMA Type 1, except in damp or wet locations use NEMA Type 4, 

stainless steel. 

9. FMC / LFMC / MC: Use is restricted unless otherwise noted on drawings.  FMC, LFMC, and 

MC are permitted in only the following locations: 

a. FMC/LFMC: All motor connections in lengths not less than 12 inches or more than 

30 inches.  All flexible conduit motor connections in damp locations shall have a 

liquid-tight covering.  (Boiler rooms, mechanical equipment rooms and kitchens 

shall be considered as damp locations for this requirement). 

b. FMC/MC:  

1) Concealed within special equipment cabinets. 

3.3 INSTALLATION 

A. Provide 3/4” minimum trade size for all raceway types. 

B. Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's written 

instructions. 

C. Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and floors. 

D. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot water pipes. Install 

horizontal raceway runs above water and steam piping. 

E. Install raceways level and square and at proper elevations.  Provide adequate headroom. 

F. Complete raceway installation before starting conductor installation. 

G. Support raceway as specified in Division 26, Section 26 0529, Hangers and Supports for Electrical 

Systems. 

H. Use temporary closures to prevent foreign matter from entering raceway. 

I. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved portion of 

bends is not visible above the finished slab. 

J. Make bends and offsets so the inside diameter is not reduced.  Unless otherwise indicated, keep the 

legs of a bend in the same plane and the straight legs of offsets parallel. 

K. Use raceway fittings compatible with raceway and suitable for use and location.  For intermediate 

steel conduit, use threaded rigid steel conduit fittings, except as otherwise indicated. 

L. Run concealed raceways with a minimum of bends in the shortest practical distance considering the 

type of building construction and obstructions, except as otherwise indicated. 

M. Raceways Embedded in Slabs:  NO CONDUITS SHALL BE PLACED WITHIN ANY 

CONCRETE SLABS EXCEPT AS SPECIFICALLY APPROVED BY THE ARCHITECT VIA 
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FORMAL REQUEST. Conduits are permitted to be installed/embedded within the earthwork below 

slabs on grade.  Conduits are also permitted to be installed/routed within the interstitial space below 

slabs that are elevated above grade. Conduits are permitted to penetrate slabs, footings, stem walls, 

etc, as long as the penetrations are done in a perpendicular fashion 

N. Install exposed raceways parallel to or at right angles to nearby surfaces or structural members, and 

follow the surface contours as much as practical. 

1. Run parallel or banked raceways together, on common supports where practical. 

2. Make bends in parallel or banked runs from same center line to make bends parallel.  Use 

factory elbows only where they can be installed parallel; otherwise, provide field bends for 

parallel raceways. 

O. Join raceways with fittings designed and approved for the purpose and make joints tight. 

1. Make raceway terminations tight.  Use bonding bushings or wedges at connections subject to 

vibration.  Use bonding jumpers where joints cannot be made tight. 

2. Use insulating bushings to protect conductors. 

P. Tighten set screws of threadless fittings with suitable tool. 

Q. Terminations:  Where raceways are terminated with locknuts and bushings, align the raceway to 

enter squarely, and install the locknuts with dished part against the box.  Where terminations cannot 

be made secure with one locknut, use two locknuts, one inside and one outside the box. 

R. Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the end bears 

against the wire protection shoulder.  Where chase nipples are used, align the raceway so the 

coupling is square to the box, and tighten the chase nipple so no threads are exposed. 

S. Install pull wires in empty raceways.  Use No. 14 AWG zinc-coated steel or monofilament plastic 

line having not less than 200-lb tensile strength.  Leave not less than 12 inches of slack at each end 

of the pull wire. 

T. Telephone and Signal System Raceways 2-Inch Trade Size and Smaller, unless otherwise noted on 

plans:  In addition to the above requirements, install in maximum lengths of 150 feet and with a 

maximum of two 90-deg bends or equivalent.  Install pull or junction boxes where necessary to 

comply with these requirements. 

U. Install raceway sealing fittings according to the manufacturer's written instructions.  Locate fittings at 

suitable, approved, accessible locations and fill them with UL-listed sealing compound.  For 

concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish 

similar to that of adjacent plates or surfaces.  Install raceway sealing fittings at the following points 

and elsewhere as indicated: 

1. Where conduits enter or leave hazardous locations. 

2. Where conduits pass from warm locations to cold locations, such as the boundaries of 

refrigerated spaces and air-conditioned spaces. 

3. Where otherwise required by the NEC. 

V. Stub-Up Connections:  Extend conduits through concrete floor for connection to freestanding 

equipment with an adjustable top or coupling threaded inside for plugs, and set flush with the 
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finished floor.  Extend conductors to equipment with rigid steel conduit; flexible metal conduit may 

be used 6 inches above the floor. Install insulated grounding bushings on each conduit and bond to 

ground system.  Where equipment connections are not made under this Contract, install screwdriver-

operated threaded flush plugs flush with floor. 

W. Flexible Connections:  Use maximum of 6 feet of flexible conduit for recessed and semi-recessed 

lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for all 

motors.  Use Liquidtight flexible conduit in wet or damp locations.  Install separate ground 

conductor across flexible connections. 

X. Do not install aluminum conduit embedded in or in contact with concrete. 

Y. PVC Externally Coated Rigid Steel Conduit:  Use only fittings approved for use with that material.  

Patch all nicks and scrapes in PVC coating after installing conduit. 

Z. Underground 90 degree elbows 2-inch trade size or larger, use plastic coated or tape wrapped 

intermediate metal or rigid steel conduit.  Comply with NEC for grounding. 

AA. Surface Metal Raceway:  Install a separate green ground conductor in raceway from the junction box 

supplying the raceway to receptacle or fixture ground terminals. 

1. Select each surface metal raceway outlet box to which a lighting fixture is attached to be of 

sufficient diameter to provide a seat for the fixture canopy. 

2. Where a surface metal raceway is used to supply a fluorescent lighting fixture having central 

stem suspension with a backplate and a canopy (with or without extension ring), the backplate 

and canopy will serve as the outlet box and no separate outlet box need be provided. 

3. Provide surface metal raceway outlet box, in addition to the backplate and canopy, at the feed-

in location of each fluorescent lighting fixture having end stem suspension. 

4. Where a surface metal raceway extension is made from an existing outlet box on which a 

lighting fixture is installed (provide a backplate slightly smaller than the fixture canopy), no 

additional surface mounted outlet box need be installed. 

BB. Set floor boxes level and adjust to floor surface. 

CC. Install hinged cover enclosures and cabinets plumb.  Support at each corner. 

DD. Provide grounding connections for raceway, boxes, and components as indicated and instructed by 

manufacturer.  Tighten connectors and terminals, including screws and bolts, according to 

equipment manufacturer's published torque-tightening values for equipment connectors.  Where 

manufacturer's torquing requirements are not indicated, tighten connectors and terminals according 

to tightening torques specified in UL Standard 486A. 

EE. On all service, feeder, and branch circuit conduits, 2-inches and large, install grounding-type 

insulated bushings on each conduit entering all boxes, enclosures, and equipment. Bond conduit       

grounding bushing to a grounding bus in box, enclosure, or equipment with conductor sized per        

NEC 250-95. Do not use grounding conductor to bond bushing to grounding bus. 

FF. All exposed conduit, fittings, boxes, hangers, clips, supports, etc., in finished areas to be painted per 

the Architect's/Engineer's instructions. 
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GG. Raceways and boxes under roof decking:  Comply with NEC 300.4(E) for installation below roof 

decking. 

3.4 PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, to ensure that coatings, finishes, and cabinets are without damage or deterioration at 

Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 

2. Repair damage to PVC or paint finishes with matching touch-up coating recommended by the 

manufacturer. 

3.5 CLEANING 

A. Upon completion of installation of system, including outlet fittings and devices, inspect exposed 

finish.  Remove burrs, dirt, and construction debris and repair damaged finish, including chips, 

scratches, and abrasions. 

END OF SECTION 260533 
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specifications Sections, apply to this section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Ducts in direct buried duct banks. 

2. Ducts in concrete encased duct banks. 

3. Handholes and handhole accessories. 

4. Manholes and manhole accessories. 

B. Related Sections include the following: 

1. Division 26, Section 26 0520, Grounding and Bonding for Electrical Systems for grounding 

electrodes, counterpoise conductors, clamps and connectors for grounding metallic manhole 

and handhole accessories, and testing of grounds. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Manhole and handhole hardware. 

2. Conduit and ducts, including elbows, bell ends, bends, fittings, and solvent cement. 

3. Duct bank materials, including spacers and miscellaneous components. 

4. Warning tape. 

B. Shop Drawings:  Show fabrication and installation details for underground ducts and utility 

structures and include the following: 

1. For manholes: 

a. Duct sizes and locations of duct entries. 

b. Reinforcement details. 

c. Manhole cover design. 

d. Step details 

e. Grounding details. 

f. Dimensioned locations of cable rack inserts, pulling-in irons, and sumps. 

2. For precast manholes and handholes, shop drawings shall be signed and sealed by a qualified 

professional engineer and shall show the following: 
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a. Construction of individual segments. 

b. Joint details. 

c. Design calculations. 

C. Coordination Drawings:  Show duct profiles and coordination with other utilities and underground 

structures.  Include plans and sections drawn to scale, and show all bends and location of expansion 

fittings. 

D. Product Certificates:  For concrete and steel used in underground precast manholes, according to 

ASTM C 858. 

E. Product Test Reports:  Indicate compliance of manholes with ASTM C 857 and ASTM C 858, based 

on factory inspection. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories (Including Ducts for Communications and 

Telephone Service):  Listed and labeled as defined in NFP A 70, Article 100, by a testing agency 

acceptable to authorities having jurisdiction, and marked for intended use. 

B. Comply with ANSI C2. 

C. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver ducts to project site with ends capped.  Store nonmetallic ducts with supports to prevent 

bending, warping, and deforming. 

B. Store precast concrete units at project site as recommended by manufacturer to prevent physical 

damage.  Arrange so identification markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.6 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 

permitted under the following conditions and then only after arranging to provide temporary utility 

services according to requirements indicated. 

1. Notify Architect as least two (2) days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Architect’s written permission. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, and handholes with final arrangement of other 

utilities and site grading, as determined in the field. 
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B. Coordinate elevations of ducts and duct bank entrances into manholes and handholes with final 

profiles of conduits as determined by coordination with other utilities and underground obstructions. 

 Revise locations and elevations from those indicated as required to suit field conditions and to 

ensure duct runs drain to manholes and handholes, and as approved by Architect.  

1.8 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

B. Furnish cable support stanchions, arms, insulators, and associated fasteners in quantities equal to 5 

percent of amount installed. 

PART 2 - PRODUCTS 

2.1 PRODUCTS AND MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated into the work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Underground Precast Concrete Utility Structures: 

a. Brooks Products, Inc. 

b. Carder Concrete Products 

c. Christy Concrete Products, Inc. 

d. Elmhurst-Chicago Stone Company 

e. Riverton Concrete Products 

f. Rotondo Precast/Old Castle 

g. Utility Vault Company 

h. Wausau Concrete Company 

2. Frames and Covers: 

a. Campbell Foundry Company 

b. East Jordan Iron Works, Inc. 

c. Mckinley Iron Works, Inc. 

d. Neenah Foundry Company 

3. Nonmetallic Ducts and Accessories: 

a. Arnco Corporation 

b. Beck Manufacturing Inc. 

c. Cantex, Inc. 

d. Certainteed Corporation, Pipe & Plastics Group 

e. ElecSys, Inc. 

f. Electri-Flex Company 
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g. Ipex, Inc. 

h. Lamson & Sessions; Carlon Electrical Products 

i. Manhattan/CDT/Cole-Flex 

j. Spiraduct/AFC Cable Systems, Inc. 

2.2 CONDUIT 

A. Conduit and fittings are specified in Division 26, Section 26 0533, Raceways and Boxes for 

Electrical Systems. 

2.3 DUCTS 

A. Rigid Nonmetallic Conduit:  NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by 

the same manufacturer as the conduit, complying with NEMA TC 3 and 514B. 

B. Rigid Nonmetallic Conduit:  NEMA TC 2, Type EPC-80-PVC, UL 651, with matching fittings by 

the same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B. 

C. Plastic Utilities Duct:  NEMA TC 6, Type EB-20-PVC, ASTM F 512, UL 651A, with matching 

fittings by the same manufacturer as the conduit, complying with NEMA TC 9. 

D. Plastic Utilities Duct:  NEMA TC 6, Type DB-60-PVC, ASTM F 512, with matching fittings by the 

same manufacturer as the conduit, complying with NEMA TC 9. 

2.4 HANDHOLES 

A. Enclosures, boxes and covers are required to conform to all test provisions of the most current 

ANSI/SCTE 77 “Specification For Underground Enclosure Integrity” for Tier 22 applications. When 

multiple “Tiers” are specified the boxes must physically accommodate and structurally support 

compatible covers while possessing the highest Tier rating. All covers are required to have the Tier 

level rating embossed on the surface. In no assembly can the cover design load exceed the design 

load of the box. All components in an assembly (box & cover) are manufactured using matched 

surface tooling. Independent third party verification or test reports stamped by a registered 

Professional Engineer certifying that all test provisions of this specification have been met are 

required with each submittal. 

B. Cast Metal Boxes:  Cast aluminum, with outside flanges and recessed, gasketed cover for flush 

mounting and with nonskid finish and legend on cover.  Unit, when buried, shall be designed to 

support AASHTO H10 loading. 

C. Precast Handholes:  Reinforced concrete, monolithically poured walls and bottom, with steel frame 

and access door assembly as the top of handhole.  Duct entrances and windows shall be located near 

corners to facilitate racking.  Pulling-in irons and other built-in items shall be installed before 

pouring concrete.  Cover shall have nonskid finish and legend.  Unit, when buried, shall be designed 

to support AASHTO H10 loading. 

D. Fiberglass Handholes:  Molded fiberglass, with 6-inch square cable entrance at each side and 

weatherproof cover with nonskid finish and legend.  Unit, when buried, shall be designed to support 
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AASHTO H10 loading. 

E. Cover Legend: 

1. 'ELECTRIC' for power, lighting, or other systems operating at 120 volts or greater. 

2. ‘COMMUNICATIONS’ for phone, data, controls, fire alarm, or other signaling systems 

operating below 120 volts to ground. 

2.5 CONSTRUCTION MATERIALS 

A. Waterproofing: Comply with Division 7 Section 'Composite Sheet Waterproofing.' 

B. Dampproofing:  Comply with Division 7 Section ‘Bituminous Dampproofing.' 

C. Mortar:  Comply with ASTM C 270, Type M, except for quantities less than 2.0 Cu. Ft. where 

packaged mix complying with ASTM C 387, Type M, may be used. 

D. Brick for Manhole Chimney:  Sewer and manhole brick, ASTM C 32, Grade MS. 

E. Concrete:  Use 3000 PSI minimum, 28-day compressive strength and 3/8-inch maximum aggregate 

size.  Concrete and reinforcement are specified in Division 3 Section 'Cast-in-Place Concrete.' 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Underground Ducts for Electrical Utility Service:  Type EPC-80-PVC, direct buried duct bank. 

B. Underground Ducts for Electrical Cables Higher than 600V:  Type EPC-80-PVC, direct buried duct 

bank. 

C. Underground Ducts for Electrical Feeders:  Type EB-35-PVC, concrete-encased duct bank. 

D. Underground Ducts for Electrical Branch Circuits:  Type DB-60-PVC, direct buried duct bank. 

E. Underground Ducts for Telephone Utility Service:  Type EPC-80-PVC, direct buried duct bank. 

F. Underground Ducts for Communication Circuits:  Type EPC-40 PVC, direct buried duct bank.  

G. Manholes:  Underground precast concrete utility structures. 

H. Manholes:  Cast-in-place concrete. 

3.2 EARTHWORK 

A. Excavation and Backfill:  Comply with Division 2 Section, Earthwork, but do not use heavy duty 

hydraulic operated, compaction equipment.  The entire depth of trench shall be backfilled in 12 inch 
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layers, and each layer shall be moistened and compacted to 95% below any walks, paving or 

structures and to 90% in open areas.  Compaction shall be based on Standard Proctor Tests 

conducted on the materials used. 

B. Restore disturbed pavement.  Refer to Division 1 Section, Cutting and Patching. 

3.3 CONDUIT AND DUCT INSTALLATION 

A. Slope:  Pitch ducts a minimum slop of 1:300 down toward manholes and handholes and away from 

buildings and equipment.  Slope ducts from a high point in runs between two (2) manholes to drain 

in both directions. 

B. Curves and Bends:  Use manufactured elbows for stub-ups at equipment and at building entrances.  

Use manufactured long sweep bends with a minimum radius of 25 feet, both horizontally and 

vertically, at other locations. 

C. Use solvent cement joints in ducts and fittings and make watertight according to manufacturer’s 

written instructions.  Stagger couplings so those of adjacent ducts do not lie in the same plane. 

D. Duct Entrances to Manholes and Handholes:  Space end bells approximately 10 inches o.c. for 5 

inch ducts and vary proportionately for other duct sizes.  Change from regular spacing to end bell 

spacing 10 feet from the end bell without reducing duct line slope and without forming a trap in the 

line.  Grout end bells into manhole walls from both sides to provide watertight entrances. 

E. Building Entrances:  Make a transition from underground duct to conduit at least ten feet outside the 

building wall.  Use fittings manufactured for this purpose.  Follow the appropriate installation 

instructions below. 

1. Concrete Encased Ducts:  Install reinforcement in duct banks passing through disturbed earth 

near buildings and other excavations.  Coordinate duct bank with structural design to support 

duct bank at wall without reducing structural or watertight integrity of building wall. 

2. Direct Buried, Nonencased Ducts at Nonwaterproofed Wall Penetrations:  Install a Schedule 

40, galvanized steel pipe sleeve for each duct.  Calk space between conduit and sleeve with 

duct sealing compound on both sides for moisture tight seal. 

3. Waterproofed Wall and Floor Penetrations:  Install a watertight entrance sealing device with 

sealing gland assembly on the inside.  Anchor device into masonry construction with one or 

more integral flanges.  Secure membrane waterproofing to the device to make permanently 

watertight. 

F. Concrete Encased, Nonmetallic Ducts:  Support ducts on duct spacers, spaced as recommended by 

manufacturer and coordinated with duct size, duct spacing and outdoor temperature.  Install as 

follows: 

1. Separator Installation:  Space separators close enough to prevent sagging and deforming of 

ducts and secure separators to earth and to ducts to prevent floating during concreting. 

G. Stagger spacers approximately 6-inches between tiers.  Tie entire assembly together using fabric 

straps; do not use tie wires or reinforcing steel that may form conductive or magnetic loops around 

ducts or duct groups. 
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1. Concreting:  Spade concrete carefully during pours to prevent voids under and between 

conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall 

directly onto ducts.  Use a plank to direct concrete down sides of bank assembly to trench 

bottom.  Allow concrete to flow to center of bank and rise up in middle, uniformly filling all 

open spaces.  Do not use power driven agitating equipment unless specifically designed for 

duct bank application.  Pour each run of envelope between manholes or other terminations in 

one continuous operation.  If more than one pour is necessary, terminate each pour in a 

vertical plane and install 3/4 inch reinforcing rod dowels extending 18 inches into concrete on 

both sides of joint near corners of envelope. 

2. Reinforcement:  Reinforce duct banks where they cross disturbed earth and where indicated. 

3. Forms:  Use walls of trench to form side walls of duct bank where soil is self supporting and 

concrete envelope can be poured without soil inclusions; otherwise, use forms. 

4. Minimum Clearances Between Ducts:  Three (3) inches between ducts and exterior envelope 

wall, two (2) inches between ducts for like services, and four (4) inches between power and 

signal ducts. 

5. Depth:  Install top of duct bank at least 24 inches below finished grade in no traffic areas and 

at least 30 inches below finished grade in vehicular traffic areas, unless otherwise indicated. 

H. Direct Buried Ducts:  Support ducts on duct spacers, spaced as recommended by manufacturer and 

coordinated with duct size, duct spacing, and outdoor temperature.  Install as follows: 

1. Separator Installation:  Space separators close enough to prevent sagging and deforming of 

ducts. 

2. Install expansion fittings as shown on shop drawings. 

3. Trench Bottom:  Continuous, firm, and uniform support for duct bank.  Prepare trench 

bottoms as specified in Division 2, Section, Earthwork for pipes less than 6 inches in nominal 

diameter. 

4. Backfill:  Install backfill as specified in Division 2, Section, Earthwork.  After installing first 

tier of ducts, backfill and compact.  Repeat backfilling after placing each tier.  After placing 

last tier, hand place backfill to 4 inches over ducts and hand tamp.  Firmly tamp backfill 

around ducts to provide maximum supporting strength.  Use hand temper only.  After placing 

controlled backfill over final tier, complete backfilling normally. 

5. Minimum Clearances Between Ducts:  Three (3) inches between ducts for like services and 

six (6) inches between power and signal ducts. 

6. Depth:  Install top of duct bank at least 36 inches below finished grade, unless otherwise 

indicated. 

I. Warning Tape:  Bury warning tape approximately 12 inches above all concrete encased duct banks.  

Align tape parallel to and within 3 inches of the centerline of duct bank. 

J. Stub Ups:  Use rigid steel conduit for stub ups to equipment.  For equipment mounted on outdoor 

concrete bases, extend steel conduit a minimum of 5 feet from edge of base.  Install insulated 

grounding bushings on terminations.  Couple steel conduits to ducts with adapters designed for this 

purpose and encase coupling with 3 inches of concrete. 

K. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare 

ducts at terminations.  Use sealing compound and plugs to withstand at least 15 PSIG hydrostatic 

pressure. 

L. Pulling Cord:  Install 100 lbf test nylon cord in ducts, including spares. 
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3.4 FIELD QUALITY CONTROL 

A. Testing:  Demonstrate capability and compliance with requirements on completion of installation of 

underground ducts and utility structures. 

B. Grounding:  Test manhole grounding to ensure electrical continuity of grounding and bonding 

connections.  Measure and report ground resistance as specified in Division 26, Section 26 0526, 

Grounding and Bonding for Electrical Systems. 

C. Duct Integrity:  Pull aluminum or wood test mandrel through duct to prove joint integrity and test for 

out-of-round duct.  Provide mandrel equal to 80% fill of the duct.  If obstructions are indicated, 

remove obstructions and retest. 

D. Correct installations if possible and retest to demonstrate compliance.  Remove and replace defective 

products and retest. 

3.5 CLEANING 

A. Pull leather washer type duct cleaner, with graduated washer sizes, through full length of ducts.  

Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 

ducts. 

B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 

END OF SECTION 260543 
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SECTION 260550 - INSTALLATION COORDINATION 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. See Division 21, Section 21 0549, Fire Protection & Electrical Installation Coordination. 

B. See Division 22, Section 22 0549, Plumbing & Electrical Installation Coordination. 

C. See Division 23, Section 23 0549, HVAC & Electrical Installation Coordination 

D. See Mechanical Drawings for control requirements and for items requiring 120V (or greater) power. 

E. See Technology / Special Systems Drawings and Sections (Divisions 27 and 28) for items requiring 

raceways, J-hooks, cable trays/baskets, supports, backing, rough-in, 120V (or greater) power, and/or 

low-voltage (below 120V) signal and communications wiring/cabling. 

1. See Division 27 Sections for Communications Systems. 

2. See Division 28 Sections for Electronic Safety and Security Systems. 

PART 2 - PRODUCTS 

Not applicable. 

PART 3 - EXECUTION 

Not applicable. 

END OF SECTION 260550 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes identification of electrical materials, equipment, and installations. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Product Data for each type of product specified. 

C. Schedule of identification nomenclature to be used for identification signs and labels. 

D. Samples for each color, lettering style, and other graphic representation required for identification 

materials; samples of labels and signs. 

E. Details of EIA/TIA 606 compliance for labeling. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with EIA/TIA 606 for telephone, data, and fiber optic systems. 

1.5 SEQUENCING AND SCHEDULING 

A. Coordinate installing electrical identification after completion of finishing where identification is 

applied to field-finished surfaces. 

B. Coordinate installing electrical identifying devices and markings prior to installing acoustical 

ceilings and similar finishes that conceal such items. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. American Labelmark Co.; Labelmaster Subsidiary 

2. Brady USA, Inc.; Industrial Products Div. 

3. Calpico, Inc. 

4. Carlton Industries, Inc.  

5. Champion American, Inc. 

6. Cole-Flex Corp. 

7. D&G Sign and Label 

8. EMED Co., Inc. 

9. George-Ingraham Corp. (The) 

10. Grimco, Inc. 

11. Ideal Industries, Inc. 

12. Kraftbilt 

13. LEM Products, Inc. 

14. Markal Corp. 

15. National Band & Tag Co. 

16. Panduit Corp. 

17. Radar Engineers 

18. Ready Made Sign Co.; Cornerstone Direct Corp. Div. 

19. Seton Name Plate Co. 

20. Standard Signs, Inc. 

2.2 RACEWAY AND CABLE LABELS 

A. Manufacturer's Standard Products:  Where more than one type is listed for a specified application, 

selection is Installer's option, but provide single type for each application category.  Use colors 

prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

B. Conform to ANSI A13.1, Table 3, for minimum size of letters for legend and minimum length of 

color field for each raceway or cable size. 

1. Color:  Black legend on orange field. 

2. Legend: Indicates voltage and service. 

C. Adhesive Labels:  Preprinted, flexible, self-adhesive vinyl.  Legend is over-laminated with a clear, 

weather- and chemical-resistant coating. 

D. Pre-tensioned, Wraparound Plastic Sleeves:  Flexible, preprinted, color-coded, acrylic bands sized to 

suit the diameter of the line it identifies and arranged to stay in place by pre-tensioned gripping 

action when placed in position. 

E. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide. 
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F. Underground Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape with 

the following features: 

1. Size:  Not less than 6 inches wide by 4 mils thick. 

2. Compounded for permanent direct-burial service. 

3. Embedded continuous metallic strip or core. 

4. Printed Legend:  Indicates type of underground line. 

G. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and 

letters. 

H. Aluminum, Wraparound Marker Bands:  Bands cut from 0.014-inch thick aluminum sheet, with 

stamped or embossed legend, and fitted with slots or ears for permanently securing around wire or 

cable jacket or around groups of conductors. 

I. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange 

background, except as otherwise indicated, with eyelet for fastener. 

J. Aluminum-Faced Card-Stock Tags:  Weather-resistant, 18-point minimum card stock faced on both 

sides with embossable aluminum sheet, 0.002 inch thick, laminated with moisture-resistant acrylic 

adhesive, and punched for the fastener.  Preprinted legends suit each application. 

K. Brass or Aluminum Tags:  Metal tags with stamped legend, punched for fastener.  Dimensions:  2 by 

2 inches by 0.05 inch.  

2.3 ENGRAVED NAMEPLATES AND SIGNS 

A. Manufacturer's Standard Products:  Where more than one type is listed for a specified application, 

selection is Installer's option, but provide single type for each application category.  Use colors 

prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

B. Engraving stock, melamine plastic laminate, 1/16-inch minimum thick for signs up to 20 sq. in., 1/8 

inch thick for larger sizes. 

1. Engraved Legend:  

a. Normal Power – White letters on black face, unless noted otherwise on drawings. 

b. Emergency Power – White letters on red face, unless noted otherwise on drawings. 

c. UPS Power – White letters on blue face, unless noted otherwise on drawings. 

2. Punched for mechanical fasteners. 

C. Baked-Enamel Signs for Interior Use:  Preprinted aluminum signs, punched for fasteners, with 

colors, legend, and size as indicated or as otherwise required for the application.  1/4-inch grommets 

in corners for mounting. 

D. Exterior, Metal-Backed, Butyrate Signs:  Weather-resistant, non-fading, preprinted, cellulose acetate 

butyrate signs with 0.0396-inch, galvanized steel backing, with colors, legend, and size appropriate 

to the application.  1/4-inch grommets in corners for mounting. 
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E. Fasteners for Plastic-Laminated and Metal Signs:  Self-tapping stainless-steel screws or No. 10/32 

stainless-steel machine screws with nuts and flat and lock washers. 

2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties with 

the following features: 

1. Minimum Width:  3/16 inch. 

2. Tensile Strength:  50 lb minimum. 

3. Temperature Range:  Minus 40 to 185 deg F (Minus 4 to 85 deg C). 

4. Color:  As indicated where used for color coding. 

B. Paint:  Alkyd-urethane enamel over primer as recommended by enamel manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install identification devices according to manufacturer's written instructions. 

B. Install labels where indicated and at locations for best convenience of viewing without interference 

with operation and maintenance of equipment. 

C. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other designations 

used for electrical identification with corresponding designations used in the Contract Documents or 

required by codes and standards.  Use consistent designations throughout the Project. 

D. Sequence of Work:  Where identification is to be applied to surfaces that require finish, install 

identification after completion of finish work. 

E. Self-Adhesive Identification Products:  Clean surfaces of dust, loose material, and oily films before 

applying. 

F. Install painted identification as follows: 

1. Clean surfaces of dust, loose material, and oily films before painting. 

2. Prime Surfaces:  For galvanized metal, use single-component, acrylic vehicle coating 

formulated for galvanized surfaces.  For concrete masonry units, use heavy-duty, acrylic-resin 

block filler.  For concrete surfaces, use clear, alkali-resistant, alkyd binder-type sealer. 

3. Apply one intermediate and one finish coat of silicone alkyd enamel. 

4. Apply primer and finish materials according to manufacturer's instructions. 

G. Identify Raceways and Exposed Cables with Color Banding:  Band exposed and accessible raceways 

of the systems listed below for identification. 

1. Bands:  Pre-tensioned, snap-around, colored plastic sleeves; colored adhesive tape; or a 

combination of both.  Make each color band 2 inches wide, completely encircling conduit, 
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and place adjacent bands of 2-color markings in contact, side by side. 

2. Locate bands at changes in direction, at penetrations of walls and floors, at 20-foot maximum 

intervals in straight runs, and at 10 feet in congested areas. 

3. Colors:  As follows: 

a. 120/208 Volt – Black. 

b. 277/480 Volt – Blue. 

c. Emergency 120/208 Volt – Black and orange. 

d. Emergency 277/480 Volt – Blue and orange. 

e. Fire-Alarm System:  Red. 

f. Fire-Suppression Supervisory and Control System:  Red and yellow. 

g. Combined Fire-Alarm and Security System:  Red and blue. 

h. Security System:  Blue and yellow. 

i. Mechanical and Electrical Supervisory System:  Green and blue. 

j. Telecommunications System:  Green and yellow. 

H. Install Caution Signs for Enclosures Over 600 V:  Use pressure-sensitive, self-adhesive label 

indicating system voltage in black, preprinted on orange field.  Install on exterior of door or cover. 

I. Install Circuit Identification Labels on Boxes:  Label externally as follows: 

1. Exposed Boxes:  Pressure-sensitive, self-adhesive plastic label on cover. 

2. Concealed Boxes:  Plasticized card-stock tags. 

3. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or equivalent. 

J. Identify Paths of Underground Electrical Lines:  During trench backfilling, for exterior underground 

power, control, signal, and communications lines, install continuous underground plastic line marker 

located directly above line at 6 to 8 inches below finished grade.  Where multiple lines installed in a 

common trench or concrete envelope do not exceed an overall width of 16 inches, use a single line 

marker. 

1.  Install line marker for underground wiring, both direct buried and in raceway. 

K. Color-Code Conductors:  Secondary service, feeder, and branch circuit conductors throughout the 

secondary electrical system. 

1. 208/120-V System:  As follows: 

a. Phase A:  Black. 

b. Phase B:  Red. 

c. Phase C:  Blue. 

d. Neutral:  White. 

e. Ground:  Green. 

2. 480/277-V System:  As follows: 

 

a. Phase A:  Brown. 

b. Phase B:  Orange. 

c. Phase C:  Yellow. 

d. Neutral: Grey. 
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e. Ground:  Green. 

3. Factory-apply color the entire length of the conductors, except the following field-applied, 

color-coding methods may be used in lieu of factory-coded wire for phase conductor's sizes 

larger than No. 10 AWG and grounded conductors and grounding conductors larger than No. 

6 AWG. 

a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches 

from terminal points and in boxes where splices or taps are made.  Apply the last 2 

turns of tape with no tension to prevent possible unwinding. Use 1-inch wide tape in 

colors as specified.  Adjust tape bands to avoid obscuring cable identification 

markings. 

b. Colored cable ties applied in groups of 3 ties of specified color to each wire at each 

terminal or splice point starting 3 inches from the terminal and spaced 3 inches apart.  

Apply with a special tool or pliers, tighten to a snug fit, and cut off excess length. 

L. Power Circuit Identification:  Use metal tags or aluminum wraparound marker bands for cables, 

feeders, and power circuits in vaults, pull boxes, junction boxes, manholes, and switchboard rooms. 

1. Legend:  1/4-inch steel letter and number stamping or embossing with legend corresponding 

to indicated circuit designations. 

2. Fasten tags with nylon cable ties; fasten bands using integral ears. 

M. Apply identification to conductors as follows: 

1. Conductors to Be Extended in the Future:  Indicate source and circuit numbers. 

2. Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor with 

source, voltage, circuit number, and phase.  Use color coding for voltage and phase indication 

of secondary circuit. 

3. Multiple Control and Communications Circuits in the Same Enclosure:  Identify each 

conductor by its system and circuit designation.  Use a consistent system of tags, color coding, 

or cable marking tape. 

N. Apply warning, caution, and instruction signs and stencils as follows: 

1. Install warning, caution, and instruction signs where indicated or required to ensure safe 

operation and maintenance of electrical systems and of items to which they connect.  Install 

engraved, plastic-laminated instruction signs with approved legend where instructions or 

explanations are needed for system or equipment operation.  Install butyrate signs with metal 

backing for outdoor items. 

2. Emergency-Operating Signs:  Install engraved laminate signs with white legend on red 

background with minimum 3/8-inch high lettering for emergency instructions on power 

transfer, load shedding, and other emergency operations. 

O. Install identification as follows: 

1. Apply equipment identification labels of engraved plastic laminate on each major unit of 

equipment, including central or master unit of each system.  This includes communication, 

signal, and alarm systems, unless units are specified with their own self-explanatory 

identification.  Except as otherwise indicated, provide a single line of text with 1/2-inch high 
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lettering on 1-1/2-inch high label; where 2 lines of text are required, use lettering 2 inches 

high.  Use white lettering on black field.  Apply labels for each unit of the following 

categories of equipment. 

2. Example:  Panel 1H1 120/208V, 3-PH, 4-wire fed from panel MDR-CCT#4. 

a. Panelboards, electrical cabinets, and enclosures. 

b. Access doors and panels for concealed electrical items. 

c. Electrical switchgear and switchboards. 

d. Electrical substations. 

e. Motor control centers. 

f. Motor starters. 

g. Push-button stations. 

h. Power transfer equipment. 

i. Contactors. 

j. Remote-controlled switches. 

k. Dimmers. 

l. Control devices. 

m. Switches and receptacles. 

n. Transformers. 

o. Inverters. 

p. Rectifiers. 

q. Frequency converters. 

r. Battery racks. 

s. Power-generating units. 

t. Telephone switching equipment. 

u. Clock/program master equipment. 

v. Call system master station. 

w. TV/audio monitoring master station. 

x. Fire-alarm master station or control panel. 

y. Security-monitoring master station or control panel. 

3. Circuits:  Apply identification labels of engraved metallic dyno on each switch and receptacle 

indicating panelboard and circuit number supplying receptacle. 

4. Apply designation labels of engraved plastic laminate for disconnect switches, breakers, push 

buttons, pilot lights, motor control centers, and similar items for power distribution and 

control components above, except panelboards and alarm/signal components where labeling is 

specified elsewhere.  For panelboards, provide framed, typed circuit schedules with explicit 

description and identification of items controlled by each individual breaker. 

END OF SECTION 260553 
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SECTION 260573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes computer-based, fault-current and overcurrent protective device 

coordination studies.  Protective devices shall be set based on results of the protective device 

coordination study. 

1. Coordination of series-rated devices is permitted where indicated on Drawings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For computer software program to be used for studies. 

B. Other Action Submittals:  The following submittals shall be made after the approval process for 

system protective devices has been completed.  Submittals shall be in digital form. 

1. Coordination-study input data, including completed computer program input data sheets. 

2. Study and Equipment Evaluation Reports. 

3. Coordination-Study Report. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For coordination-study specialist. 

B. Product Certificates:  For coordination-study and fault-current-study computer software 

programs, certifying compliance with IEEE 399. 

1.5 QUALITY ASSURANCE 

A. Studies shall use computer programs that are distributed nationally and are in wide use.  

Software algorithms shall comply with requirements of standards and guides specified in this 

Section.  Manual calculations are not acceptable. 
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B. Coordination-Study Specialist Qualifications:  An entity experienced in the application of 

computer software used for studies, having performed successful studies of similar magnitude 

on electrical distribution systems using similar devices. 

1. Professional engineer, licensed in the state where Project is located, shall be responsible 

for the study.  All elements of the study shall be performed under the direct supervision 

and control of engineer. 

C. Comply with IEEE 242 for short-circuit currents and coordination time intervals. 

D. Comply with IEEE 399 for general study procedures. 

PART 2 - PRODUCTS 

2.1 COMPUTER SOFTWARE DEVELOPERS 

A. Available Computer Software Developers:  Subject to compliance with requirements, 

companies offering computer software programs that may be used in the Work include, but are 

not limited to, the following: 

B. Computer Software Developers: Subject to compliance with requirements, provide products by 

one of the following: 

C. Basis-of-Design Product:  Subject to compliance with requirements, available software 

developers offering software that may be used for the Work include, but are not limited to, the 

following: 

1. CGI CYME. 

2. EDSA Micro Corporation. 

3. ESA Inc. 

4. Operation Technology, Inc. 

5. SKM Systems Analysis, Inc. 

2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS 

A. Comply with IEEE 399. 

B. Analytical features of fault-current-study computer software program shall include 

"mandatory," "very desirable," and "desirable" features as listed in IEEE 399. 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 260573 - 3 

C. Computer software program shall be capable of plotting and diagramming time-current-

characteristic curves as part of its output.  Computer software program shall report device 

settings and ratings of all overcurrent protective devices and shall demonstrate selective 

coordination by computer-generated, time-current coordination plots. 

1. Optional Features: 

a. Arcing faults. 

b. Simultaneous faults. 

c. Explicit negative sequence. 

d. Mutual coupling in zero sequence. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine Project overcurrent protective device submittals for compliance with electrical 

distribution system coordination requirements and other conditions affecting performance.  

Devices to be coordinated are indicated on Drawings. 

1. Proceed with coordination study only after relevant equipment submittals have been 

assembled.  Overcurrent protective devices that have not been submitted and approved 

prior to coordination study may not be used in study. 

3.2 POWER SYSTEM DATA 

A. Gather and tabulate the following input data to support coordination study: 

1. Product Data for overcurrent protective devices specified in other electrical Sections and 

involved in overcurrent protective device coordination studies.  Use equipment 

designation tags that are consistent with electrical distribution system diagrams, 

overcurrent protective device submittals, input and output data, and recommended device 

settings. 

2. Impedance of utility service entrance. 

3. Electrical Distribution System Diagram:  In hard-copy and electronic-copy formats, 

showing the following: 

a. Circuit-breaker and fuse-current ratings and types. 

b. Relays and associated power and current transformer ratings and ratios. 

c. Transformer kilovolt amperes, primary and secondary voltages, connection type, 

impedance, and X/R ratios. 

d. Generator kilovolt amperes, size, voltage, and source impedance. 

e. Cables:  Indicate conduit material, sizes of conductors, conductor material, 

insulation, and length. 

f. Busway ampacity and impedance. 

g. Motor horsepower and code letter designation according to NEMA MG 1. 
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4. Data sheets to supplement electrical distribution system diagram, cross-referenced with 

tag numbers on diagram, showing the following: 

a. Special load considerations, including starting inrush currents and frequent starting 

and stopping. 

b. Transformer characteristics, including primary protective device, magnetic inrush 

current, and overload capability. 

c. Motor full-load current, locked rotor current, service factor, starting time, type of 

start, and thermal-damage curve. 

d. Generator thermal-damage curve. 

e. Ratings, types, and settings of utility company's overcurrent protective devices. 

f. Special overcurrent protective device settings or types stipulated by utility 

company. 

g. Time-current-characteristic curves of devices indicated to be coordinated. 

h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere 

or current sensor rating, long-time adjustment range, short-time adjustment range, 

and instantaneous adjustment range for circuit breakers. 

i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, 

instantaneous attachment adjustment range, and current transformer ratio for 

overcurrent relays. 

j. Panelboards, switchboards, motor-control center ampacity, and interrupting rating 

in amperes rms symmetrical. 

3.3 FAULT-CURRENT STUDY 

A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-

breaker positions of the electrical power distribution system.  The calculation shall be for a 

current immediately after initiation and for a three-phase bolted short circuit at each of the 

following: 

1. Switchgear and switchboard bus. 

2. Medium-voltage controller. 

3. Motor-control center. 

4. Distribution panelboard. 

5. Branch circuit panelboard. 

B. Study electrical distribution system from normal and alternate power sources throughout 

electrical distribution system for Project.  Include studies of system-switching configurations 

and alternate operations that could result in maximum fault conditions. 

C. Calculate momentary and interrupting duties on the basis of maximum available fault current. 

D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with 

IEEE 241 and IEEE 242. 

1. Transformers: 

a. ANSI C57.12.10. 

b. ANSI C57.12.22. 

c. ANSI C57.12.40. 
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d. IEEE C57.12.00. 

e. IEEE C57.96. 

2. Medium-Voltage Circuit Breakers:  IEEE C37.010. 

3. Low-Voltage Circuit Breakers:  IEEE 1015 and IEEE C37.20.1. 

4. Low-Voltage Fuses:  IEEE C37.46. 

E. Study Report: 

1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents 

on electrical distribution system diagram. 

2. Show interrupting (5-cycle) and time-delayed currents (6 cycles and above) on medium- 

voltage breakers as needed to set relays and assess the sensitivity of overcurrent relays. 

F. Equipment Evaluation Report: 

1. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or 

higher than calculated 1/2-cycle symmetrical fault current. 

2. For devices and equipment rated for asymmetrical fault current, apply multiplication 

factors listed in the standards to 1/2-cycle symmetrical fault current. 

3. Verify adequacy of phase conductors at maximum three-phase bolted fault currents; 

verify adequacy of equipment grounding conductors and grounding electrode conductors 

at maximum ground-fault currents.  Ensure that short-circuit withstand ratings are equal 

to or higher than calculated 1/2-cycle symmetrical fault current. 

3.4 COORDINATION STUDY 

A. Perform coordination study using approved computer software program.  Prepare a written 

report using results of fault-current study.  Comply with IEEE 399. 

1. Calculate the maximum and minimum 1/2-cycle short-circuit currents. 

2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-

circuit currents. 

3. Calculate the maximum and minimum ground-fault currents. 

B. Comply with IEEE 242 recommendations for fault currents and time intervals. 

C. Transformer Primary Overcurrent Protective Devices: 

1. Device shall not operate in response to the following: 

a. Inrush current when first energized. 

b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is 

specified for that transformer. 

c. Permissible transformer overloads according to IEEE C57.96 if required by 

unusual loading or emergency conditions. 

2. Device settings shall protect transformers according to IEEE C57.12.00, for fault 

currents. 
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D. Motors served by voltages more than 600 V shall be protected according to IEEE 620. 

E. Conductor Protection:  Protect cables against damage from fault currents according to ICEA P-

32-382, ICEA P-45-482, and conductor melting curves in IEEE 242.  Demonstrate that 

equipment withstands the maximum short-circuit current for a time equivalent to the tripping 

time of the primary relay protection or total clearing time of the fuse.  To determine 

temperatures that damage insulation, use curves from cable manufacturers or from listed 

standards indicating conductor size and short-circuit current. 

F. Coordination-Study Report:  Prepare a written report indicating the following results of 

coordination study: 

1. Tabular Format of Settings Selected for Overcurrent Protective Devices: 

a. Device tag. 

b. Relay-current transformer ratios; and tap, time-dial, and instantaneous-pickup 

values. 

c. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous 

settings. 

d. Fuse-current rating and type. 

e. Ground-fault relay-pickup and time-delay settings. 

2. Coordination Curves:  Prepared to determine settings of overcurrent protective devices to 

achieve selective coordination.  Graphically illustrate that adequate time separation exists 

between devices installed in series, including power utility company's upstream devices.  

Prepare separate sets of curves for the switching schemes and for emergency periods 

where the power source is local generation.  Show the following information: 

a. Device tag. 

b. Voltage and current ratio for curves. 

c. Three-phase and single-phase damage points for each transformer. 

d. No damage, melting, and clearing curves for fuses. 

e. Cable damage curves. 

f. Transformer inrush points. 

g. Maximum fault-current cutoff point. 

G. Completed data sheets for setting of overcurrent protective devices. 

END OF SECTION 260573 
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SECTION 260574 - OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes a computer-based, arc-flash study to determine the arc-flash hazard distance 

and the incident energy to which personnel could be exposed during work on or near electrical 

equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For computer software program to be used for studies. 

B. Other Action Submittals:  Submit the following submittals after the approval of system 

protective devices submittals.  Submittals shall be in digital form. 

1. Arc-flash study input data, including completed computer program input data sheets. 

2. Arc-flash study report; signed, dated, and sealed by a qualified professional engineer. 

a. Submit study report for action prior to receiving final approval of the distribution 

equipment submittals.  If formal completion of studies will cause delay in 

equipment manufacturing, obtain approval from Architect for preliminary 

submittal of sufficient study data to ensure that the selection of devices and 

associated characteristics is satisfactory. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Arc-Flash Study Specialist. 

B. Product Certificates:  For arc-flash hazard analysis software, certifying compliance with 

IEEE 1584 and NFPA 70E. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance procedures according to requirements in NFPA 70E shall be provided in the 

equipment manuals. 

B. Operation and Maintenance Procedures:  In addition to items specified in Section 017823 

"Operation and Maintenance Data," provide maintenance procedures for use by Owner's 

personnel that comply with requirements in NFPA 70E. 
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1.5 QUALITY ASSURANCE 

A. Studies shall use computer programs that are distributed nationally and are in wide use.  

Software algorithms shall comply with requirements of standards and guides specified in this 

Section.  Manual calculations are unacceptable. 

B. Arc-Flash Study Software Developer Qualifications:  An entity that owns and markets computer 

software used for studies, having performed successful studies of similar magnitude on 

electrical distribution systems using similar devices. 

1. The computer program shall be developed under the charge of a licensed professional 

engineer who holds IEEE Computer Society's Certified Software Development 

Professional certification. 

C. Arc-Flash Study Specialist Qualifications:  Professional engineer in charge of performing the 

study, analyzing the arc flash, and documenting recommendations, licensed in the state where 

Project is located.  All elements of the study shall be performed under the direct supervision and 

control of this professional engineer. 

D. Field Adjusting Agency Qualifications:  An independent agency, with the experience and 

capability to adjust overcurrent devices and to conduct the testing indicated, that is a member 

company of the InterNational Electrical Testing Association or is a nationally recognized testing 

laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities 

having jurisdiction. 

PART 2 - PRODUCTS 

2.1 COMPUTER SOFTWARE DEVELOPERS 

A. Software Developers:  available software developers offering software that may be used for the 

Work include, but are not limited to, the following: 

1. ESA Inc. 

2. Operation Technology, Inc. 

3. Power Analytics, Corporation. 

4. SKM Systems Analysis, Inc. 

B. Comply with IEEE 1584 and NFPA 70E. 

C. Analytical features of device coordination study computer software program shall have the 

capability to calculate mandatory features as listed in IEEE 399. 

2.2 SHORT-CIRCUIT STUDY REPORT CONTENT 

A. Executive summary. 

B. Study descriptions, purpose, basis and scope. 
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C. One-line diagram, showing the following: 

1. Protective device designations and ampere ratings. 

2. Cable size and lengths. 

3. Transformer kilovolt ampere (kVA) and voltage ratings. 

4. Motor and generator designations and kVA ratings. 

5. Switchgear, switchboard, motor-control center and panelboard designations. 

D. Study Input Data:  As described in "Power System Data" Article. 

E. Short-Circuit Study Output: 

1. Interrupting Duty Report:  Three-phase and unbalanced fault calculations, showing the 

following for each overcurrent device location: 

a. Voltage. 

b. Calculated symmetrical fault-current magnitude and angle. 

c. Fault-point X/R ratio. 

d. No AC Decrement (NACD) ratio. 

e. Equivalent impedance. 

f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a 

symmetrical basis. 

g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis. 

F. Incident Energy and Flash Protection Boundary Calculations: 

1. Arcing fault magnitude. 

2. Protective device clearing time. 

3. Duration of arc. 

4. Arc-flash boundary. 

5. Working distance. 

6. Incident energy. 

7. Hazard risk category. 

8. Recommendations for arc-flash energy reduction. 

G. Fault study input data, case descriptions, and fault-current calculations including a definition of 

terms and guide for interpretation of the computer printout. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine Project overcurrent protective device submittals.  Proceed with arc-flash study only 

after relevant equipment submittals have been assembled.  Overcurrent protective devices that 

have not been submitted and approved prior to arc-flash study may not be used in study. 
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3.2 SHORT-CIRCUIT STUDY 

A. Perform study following the general study procedures contained in IEEE 399. 

B. Calculate short-circuit currents according to IEEE 551. 

C. Base study on the device characteristics supplied by device manufacturer. 

D. The extent of the electrical power system to be studied is indicated on Drawings. 

E. Begin analysis at the service, extending down to the system overcurrent protective devices as 

follows: 

1. To normal system low-voltage load buses where fault current is 10 kA or less. 

2. Exclude equipment rated 240-V ac or less when supplied by a single transformer rated 

less than 75 kVA. 

F. Study electrical distribution system from normal and alternate power sources throughout 

electrical distribution system for Project.  Include studies of system-switching configurations 

and alternate operations that could result in maximum fault conditions. 

G. The calculations shall include the ac fault-current decay from induction motors and shall apply 

to low-voltage, three-phase ac systems. 

H. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and 

single line-to-ground fault at each of the following: 

1. Electric utility's supply termination point. 

2. Switchgear. 

3. Low-voltage switchgear. 

4. Motor-control centers. 

5. Standby generators and automatic transfer switches. 

6. Branch circuit panelboards. 

3.3 ARC-FLASH HAZARD ANALYSIS 

A. Comply with NFPA 70E and its Annex D for hazard analysis study. 

B. Use the short-circuit study output and the field-verified settings of the overcurrent devices. 

C. Calculate maximum and minimum contributions of fault-current size. 

1. The minimum calculation shall assume that the utility contribution is at a minimum and 

shall assume no motor load. 

2. The maximum calculation shall assume a maximum contribution from the utility and 

shall assume motors to be operating under full-load conditions. 

D. Calculate the arc-flash protection boundary and incident energy at locations in the electrical 

distribution system where personnel could perform work on energized parts. 
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E. Include low-voltage equipment locations, except 240-V ac and 208-V ac systems fed from 

transformers less than 125 kVA. 

F. Safe working distances shall be specified for calculated fault locations based on the calculated 

arc-flash boundary, considering incident energy of 1.2 cal/sq.cm. 

G. Incident energy calculations shall consider the accumulation of energy over time when 

performing arc-flash calculations on buses with multiple sources.  Iterative calculations shall 

take into account the changing current contributions, as the sources are interrupted or 

decremented with time.  Fault contribution from motors shall be decremented as follows: 

1. Fault contribution from induction motors should not be considered beyond three to five 

cycles. 

H. Arc-flash computation shall include both line and load side of a circuit breaker as follows: 

1. When the circuit breaker is in a separate enclosure. 

2. When the line terminals of the circuit breaker are separate from the work location. 

I. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum 

clearing time at two seconds based on IEEE 1584, Section B.1.2. 

3.4 POWER SYSTEM DATA 

A. Obtain all data necessary for the conduct of the arc-flash hazard analysis. 

1. Verify completeness of data supplied on the one-line diagram on Drawings. Call 

discrepancies to the attention of Architect. 

2. For new equipment, use characteristics submitted under the provisions of action 

submittals and information submittals for this Project. 

B. Gather and tabulate the following input data to support coordination study. 

1. Product Data for overcurrent protective devices specified in other Sections and involved 

in overcurrent protective device coordination studies.  Use equipment designation tags 

that are consistent with electrical distribution system diagrams, overcurrent protective 

device submittals, input and output data, and recommended device settings. 

2. Obtain electrical power utility impedance at the service. 

3. Power sources and ties. 

4. For circuit breakers and fuses, provide manufacturer and model designation.  List type of 

breaker, type of trip and available range of settings, SCCR, current rating, and breaker 

settings. 

5. Busway manufacturer and model designation, current rating, impedance, lengths, and 

conductor material. 

6. Motor horsepower and NEMA MG 1 code letter designation. 

7. Low-voltage cable sizes, lengths, number, conductor material and conduit material 

(magnetic or nonmagnetic). 
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3.5 DEMONSTRATION 

A. Engage the Arc-Flash Study Specialist to train Owner's maintenance personnel in the potential 

arc-flash hazards associated with working on energized equipment and the significance of the 

arc-flash warning labels. 

END OF SECTION 260574 
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SECTION 260800 - ELECTRICAL FACILITY STARTUP/COMMISSIONING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Scope Of The Work 

1. The purpose of this section is to specify Division 26 responsibilities and participation in 

the commissioning process.  The owner will hire the Commissioning Authority for the 

project. 

2. The Contractor is responsible to provide support to the Commissioning Authority as 

required for start-up, testing, and commissioning.  The commissioning process requires 

significant participation of Division 26 to ensure all portions of the work have been 

completed in a satisfactory and fully operational manner. 

3. The Contractor is responsible to provide complete “turnkey” start-up, testing, and 

commissioning for the lighting control systems. Refer to drawings and Division 26 

specification sections pertaining to lighting controls for complete scope. 

B. Minimum requirements for Contractor: 

1. Start-up and testing of the equipment supplied. 

2. Operate and maintain equipment and systems as required for commissioning tests. 

3. Providing qualified personnel including equipment manufacturer's service technicians for 

participation with the commissioning team. 

4. Provide equipment, materials, and labor necessary to correct deficiencies found during 

the commissioning process, which fulfill contract and warranty requirements. 

5. Provide operation and maintenance information and record drawings for verification, 

organization, and distribution. 

6. Provide assistance to the Commissioning Authority (CA) to develop and edit equipment 

startup and testing schedules (Commissioning Matrix). 

7. Provide training for the systems specified in this division with coordination by the 

Contract Administrator and Commissioning Authority. 

8. Attend commissioning meetings. 

1.2 RELATED WORK 

A. All start-up and testing procedures and documentation requirements specified within Division 

26. 

B. Allow sufficient time before final commissioning dates so that testing, adjusting and 

demonstration can be accomplished. 

C. Put all electrical gear into full operation only after all testing has been completed, and the 

Commissioning Authority has received the testing documentation. 

D. Provide labor and material to make corrections when required. 
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1.3 DEFINITIONS 

A. Point Verification Forms (PVF) are detailed installation and startup tracking documents 

developed by the Commissioning Authority and completed through a cooperative effort 

between the Contractor and the Commissioning Authority.  The PVFs will track each point 

through installation, termination, and connection to the Facility Management System (FMS).  

B. Functional Performance Tests (FPT) are detailed testing procedure developed by the 

Commissioning Authority, and conducted through a cooperative effort between the Contractor 

and the Commissioning Authority.  The FPTs will be detailed step by step procedures 

developed for each electrical system.  The majority of electrical testing will be by the third party 

electrical testing firm.  Commissioning Authority generated FPT’s will be for systems such as 

lighting controls, dimmer controls, etc.  Each FPT will have a clear acceptance criteria based in 

the contract documents which must be achieved before the system or sub-system is accepted by 

the Commissioning Authority and the Owner. 

C. The Commissioning Authority (CA) is a firm hired directly by the Owner to oversee the entire 

commissioning process.  

PART 2 - PRODUCTS 

Not Applicable. 

PART 3 - EXECUTION 

3.1 WORK PRIOR TO COMMISSIONING 

A. This section will comply with Division 1 requirements for commissioning.  If none are present 

what follows in this section will apply. 

1. Complete all phases of work so the system can be tested, adjusted, and energized.  

Division 26 has primary start-up responsibilities with obligations to complete systems, 

including all sub-systems so they are fully functional and ready for testing and startup.  

This includes the complete installation of all equipment, materials, conduit, wire, 

supports, controls, etc., per the contract documents and related directives, clarifications, 

change orders, etc. 

2. A commissioning plan will be developed by the CA and approved by the commissioning 

team.  Division 26 is obligated to assist the CA in preparing the commissioning plan by 

providing all necessary information pertaining to the actual equipment and installation.  If 

system modifications/clarifications are in the contractual requirements of this and related 

sections of work, they will be made at no additional cost to the Owner.  If Contractor 

initiated system changes have been made that alter the commissioning process, notify the 

Commissioning Authority and Contract Administrator for approval. 

3. Specific pre-commissioning responsibilities of Division 26 are as follows: 

a. Bring each system to a fully construction completed state.  

4. Commissioning is intended to begin upon completion of a system.  To support Partial 
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Occupancy commissioning may proceed prior to the completion of systems, or sub-

systems, and will be coordinated with the CA as equipment Early Run.  Start of 

commissioning before system completion will not relieve Division 26 from completing 

those systems as per the schedule. 

3.2 PARTICIPATION IN COMMISSIONING 

A. Provide skilled technicians to start up all systems within Division 26.  These same technicians 

shall be made available to assist the CA in completing the commissioning program as it relates 

to each system and their technical specialty.  Work schedules, time required for testing, etc., 

will be requested, coordinated by the CA, and tracked on the Commissioning Matrix.  Division 

26 will ensure that the qualified technician(s) are available and present during the agreed upon 

schedules and for sufficient duration to complete the necessary tests, adjustment, and/or 

problem resolutions. 

B. System problems and discrepancies may require additional technician time or reconstruction of 

systems and system components.  The additional technician time shall be made available for the 

subsequent commissioning periods until the required system performance is obtained. 

C. The Contract Administrator and CA reserve the right to judge the appropriateness and 

qualifications of the technicians relative to each item of equipment or system.  Qualifications of 

technicians include expert knowledge relative to the specific equipment involved, adequate 

documentation and tools to service/commission the equipment, and an attitude/willingness to 

work with the commissioning team to complete the job. 

3.3 WORK TO RESOLVE DEFICIENCIES 

A. In some systems, misadjustment, misapplied equipment and/or deficient performance under 

varying loads will result in additional work being required to commission the systems.  This 

work will be completed under the direction of the Contract Administrator, with input from the 

Contractor, equipment supplier, and CA.  Whereas all members will have input and the 

opportunity to discuss the work and resolve problems, the Contract Administrator will have 

final jurisdiction on the necessary work to be done to achieve performance. 

B. Corrective work shall be completed in a timely fashion to permit completion of the 

commissioning process according to the schedule.  Experimentation to render system 

performance will be permitted.  If the CA deems the experimentation work to be ineffective or 

untimely as it relates to the commissioning process, the CA will notify the Owner indicating the 

nature of the problem, expected steps to be taken, and the deadline for completion of activities.  

If deadlines pass without resolution of the problem, the Owner reserves the right to obtain 

supplementary services and/or equipment to resolve the problem.  Costs incurred to solve the 

problems in an expeditious manner will be the Contractor's responsibility. 
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3.4 TRAINING 

A. Participate in the training of the Owner's engineering and maintenance staff, as required in 

Divisions 26, on each system and related components.  Training, in part, will be conducted in a 

classroom setting, with system and component documentation, and suitable classroom training 

aids. 

B. Training will be conducted by the Contractor and the equipment vendors.  

C. Training for the Commissioning Team members on the Commissioning Plan will be provided 

by the CA.  All Commissioning Team members are required to attend this training. 

3.5 SYSTEMS DOCUMENTATION 

A. In addition to the requirements of Division 26, update contract documents to incorporate field 

changes and revisions to system designs to account for actual constructed configurations.  Red-

line all drawings on two sets.  Include architectural floor plans, elevations and details, and the 

individual electrical systems in relation to actual building layout in Division 26 as-built 

drawings. 

B. Maintain as-built red-lines as required by Division 1.  Given the size and complexity of this 

project, red-line drawings at completion of construction, based on memory of key personnel, is 

not satisfactory.  Continuous and regular red-lining of drawings is considered essential and 

mandatory.  Maintain these drawings in the construction trailer and make them available for 

inspection at any time. 

3.6 MISCELLANEOUS SUPPORT 

A. Division 26 shall remove and replace covers of equipment, open access panels, etc., to permit 

Contractor, Contract Administrator, or CA to observe equipment and controllers provided.  

END OF SECTION 260800 
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SECTION 260880 - ELECTRICAL ACCEPTANCE TESTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Refer to individual specification sections indicated below for tests to be performed and other 

requirements. 

1.2 QUALITY ASSURANCE 

A. Contractor perform inspections, tests, adjustments and settings as specified herein and in other 

sections. 

B. The contractor shall provide all material, equipment, labor, and technical supervision to perform 

such tests and inspections. 

C. The contractor shall submit appropriate documentation to demonstrate that it satisfactorily 

complies with the following.  An organization having a “Full Membership” classification issued 

by the InterNational Electrical Testing Association.  

1. The contractor shall be provide unbiased testing authority, professionally independent of 

the manufacturers, suppliers, and installers of equipment or systems evaluated by the 

testing organization.  

2. The Contractor shall be regularly engaged in the testing of electrical equipment devices, 

installations, and systems.  

D. The Contractor shall utilize technicians who are regularly employed for testing services.  

E. Technicians performing these electrical tests and inspections shall be trained and experienced 

concerning the apparatus and systems being evaluated.  These individuals shall be capable of 

conducting the tests in a safe manner and with complete knowledge of the hazards involved.  

They must evaluate the test data and make an informed judgment on the continued 

serviceability or nonservice-ability of the specific equipment.  Technicians shall be certified in 

accordance with ANSI/NETA ETT–2000, Standard for Certification of Electrical Testing 

Technicians.  Each on-site crew leader shall hold a current certification, Level III or higher, in 

electrical testing.  

1.3 PERFORMANCE CRITERIA 

A. Perform acceptance testing, inspection, and calibration to assure that installed electrical systems 

and equipment, either Owner or Subcontractor supplied are:  

1. Installed in accordance with design Specifications and manufacturer’s instructions.  
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2. Ready to be energized,  

3. Operational and within industry and manufacturer’s tolerances.  

B. Refer to each specification section in Division 26 for testing of the specified equipment and 

systems and/or are to be inspected, tested and calibrated by the Contractor. 

1.4 REGULATORY REQUIREMENTS 

A. Make Inspections and tests in accordance with the applicable codes and standards of the 

following agencies except as provided otherwise herein:  

1. InterNational Electrical Testing Association – NETA ATS latest Edition: Acceptance 

Testing Specifications.  

2. ANSI/NETA ETT – 2000, Standard for the Certification of Electrical Testing 

Technicians 

3. National Fire Protection Association – NFPA. 

a. ANSI/NFPA 70:  National Electrical Code.  

b. ANSI/NFP A 70B:  Recommended Practice for Electrical Equipment Maintenance.  

c. NFPA 70E:  Electrical Safety Requirements for Employee Workplaces. 

d. NFPA 99 & 101. 

B. Use the following references:  

1. Project design Specifications.  

2. Project OVERCURRENT PROTECTIVE DEVICE STUDY – refer to Section 26 0573.  

3. Manufacturer’s instruction manuals applicable to each particular apparatus.  

4. Project list of equipment to be inspected and tested.  

1.5 GENERAL REQUIREMENTS 

A. Safety and Precautions 

1. Safety practices shall include, but are not limited to, the following requirements: 

a. Occupational Safety and Health Act. 

b. Accident Prevention Manual for Industrial Operations, National Safety Council. 

c. Applicable state and local safety operating procedures. 

d. Owner’s safety practices. 

e. ANSI/NFPA 70E, Electrical Safety Requirements for Employee Workplaces. 

2. All tests shall be performed with apparatus de-energized except where otherwise 

specifically required. 

3. The Contractor shall have a designated safety representative on the project to supervise 

operations with respect to safety. 

B. Suitability of Test Equipment 

1. All test equipment shall be in good mechanical and electrical condition. 
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2. Split-core current transformers and clamp-on or tong-type ammeters require 

consideration of the following in regard to accuracy: 

a. Position of the conductor within the core 

b. Clean, tight fit of the core pole faces 

c. Presence of external magnetic fields 

d. Accuracy of the current transformer ratio in addition to the accuracy of the 

secondary meter. 

3. Selection of metering equipment shall be based on a knowledge of the waveform of the 

variable being measured.  Digital multimeters may be average or RMS sensing and may 

include or exclude the dc component.  When the variable contains harmonics or dc offset 

and, in general, any deviation from a pure sine wave, average sensing, RMS scaled 

meters may be misleading. 

4. Field test metering used to check power system meter calibration must have accuracy 

higher than that of the instrument being checked. 

5. Accuracy of metering in test equipment shall be appropriate for the test being performed 

but not in excess of two percent of the scale used. 

6. Waveshape and frequency of test equipment output waveforms shall be appropriate for 

the test and tested equipment. 

C. Test Instrument Calibration 

1. The Contractor shall have a calibration program which assures that all applicable test 

instruments are maintained within rated accuracy. 

2. The accuracy shall be directly traceable to the National Institute of Standards and 

Technology (NIST). 

3. Instruments shall be calibrated in accordance with the following frequency schedule: 

a. Field instruments: Analog, 6 months maximum; Digital, 12 months maximum 

b. Laboratory instruments: 12 months 

c. Leased specialty equipment: 12 months where accuracy is guaranteed by lessor. 

4. Dated calibration labels shall be visible on all test equipment. 

5. Records, which show date and results of instruments calibrated or tested, shall be kept 

up-to-date. 

6. Up-to-date instrument calibration instructions and procedures shall be maintained for 

each test instrument. 

7. Calibrating standard shall be of higher accuracy than that of the instrument tested. 

D. Test Report 

1. The test report shall include the following: 

a. Summary of project. 

b. Description of equipment tested. 

c. Description of test. 

d. Test data. 

e. Analysis and recommendations. 

2. Test data records shall include the following minimum requirements: 
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a. Identification of the testing organization. 

b. Equipment identification. 

c. Humidity, temperature, and other atmospheric conditions that may affect the 

results of the tests/calibrations. 

d. Date of inspections, tests, maintenance, and/or calibrations. 

e. Identification of the testing technician. 

f. Indication of inspections, tests, maintenance, and/or calibrations to be performed 

and recorded. 

g. Indication of expected results when calibrations are to be performed. 

h. Indication of “as-found” and “as-left” results. 

i. Sufficient spaces to allow all results and comments to be indicated.  

3. The contractor shall furnish a copy or copies of the complete report to the owner and 

Commissioning Authority as required in the acceptance contract. 

1.6 SUBMITTALS 

A. Qualifications of the contractor shall be submitted to the COMMISSIONING AUTHORITY for 

review with the electrical equipment submittals in accordance with Section 26 0500, 

"COMMON WORK RESULTS FOR ELECTRICAL, Submittals." 

PART 2 - PRODUCTS 

 Not Used. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Set all adjustable circuit breaker trip settings in accordance with the trip setting report from the 

ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY. 

B. Test, inspect and calibrate the following electrical equipment in strict accordance with 

applicable sections of NETA ATS-2003.  

1. Electrical equipment shown on the electrical Drawings.  

2. Electrical equipment specified in all Division 26 Specifications for the Site. 

3. Electrical equipment furnished under other Divisions of the Specifications and connected 

under Division 26.  

C. Perform acceptance tests and inspections prior to energizing equipment, unless where 

energization is required to perform specified tests. 

D. Final acceptance will not occur before completion of the electrical acceptance tests, inspections 

and calibrations specified in this Section.  
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3.2 FIELD QUALITY CONTROL 

A. Standards: Comply with applicable standards of the InterNational Electrical Testing Association 

(NETA), including standard ATS. 

B. Acceptance Testing: After installing equipment and BEFORE electrical circuitry has been 

energized.  Demonstrate product capability and compliance with requirements. 

3.3 DIVISION OF RESPONSIBILITY 

A. The Contractor shall provide all material, equipment, labor and technical supervision to perform 

such tests and inspections as specified herein.  

B. The Contractor is responsible for programming all protective and alarming devices with the 

proper settings provided by the ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY.  

Settings shall not be changed or applied to any device without written authorization from the 

Owner.  

C. The Contractor shall notify the Commissioning Authority and Owner immediately upon the 

discovery of any defective equipment or incorrect system design or installation.  

D. The Contractor shall provide an experienced person on-site during energizing, with appropriate 

test equipment to provide assistance in the event of a malfunction during the system start-up 

process.  

3.4 ACCEPTANCE TESTING PROCEDURES 

A. Testing and acceptance procedures for the equipment and systems listed in Part 1 shall be as 

described in the individual equipment specification sections listed above. 

END OF SECTION 260880 
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SECTION 260913 - LIGHTING CONTROL EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following types of lighting controls: 

1. Time switches. 

2. Lighting contactors. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 26, Section 26 0533, Raceway and Boxes for Electrical Systems, for general 

component identification and support requirements. 

2. Division 26, Section 26 0553, Identification for Electrical Systems, and general 

identification requirements. 

3. Division 26, Section 26 0800, Electrical Facility Startup / Commissioning, for turn-key 

startup of all programmable, networked, and/or software-based lighting control system(s). 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 

Division 1 Specification Sections. 

B. Product Data for lighting control equipment and systems components, including dimensions and 

data on features and components.  Include wiring diagrams and elevation views of front panels 

of control and indicating devices.  Include data on ratings.  For flush control panels, submit 

color and finish options for selection.  Also include the following: 

1. Lists of ballast and lamp combinations compatible with dimmer systems, by 

manufacturer and catalog number. 

2. Sound data, including operational tests of dimming systems. 

3. Operational documentation for software. 

C. Shop Drawings detailing assemblies of standard components, custom assembled for specific 

application on Project.  Indicate dimensions, weights, arrangement of components, and 

clearance and access requirements. 

D. Wiring diagrams detailing specific systems tailored to this Project and differentiating between 

factory-installed and field-installed wiring. 
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E. Field test reports indicating and interpreting test results specified in Part 3 of this Section. 

F. Maintenance data for lighting control equipment and systems components to include in the 

operation and maintenance manual specified in Division 1. 

G. Block Diagram:  Show interconnections between components specified in this Section and 

devices furnished with power distribution system components.  Indicate data communication 

paths and identify networks, data buses, data gateways, concentrators, and other devices to be 

used.  Describe characteristics of network and other data communication lines. 

H. Coordination Drawings:  Submit evidence that lighting controls are compatible with connected 

monitoring and control devices and systems specified in other Sections. 

1. Show interconnecting signal and control wiring and interfacing devices that prove 

compatibility of inputs and outputs. 

2. For networked controls, list network protocols and provide statements from 

manufacturers that input and output devices meet interoperability requirements of the 

network protocol. 

I. Software licenses and upgrades required by and installed for operation and programming of 

central lighting control panels “LCP’s”.  Install software on the same personal computer “PC” 

workstation(s) as used for the monitoring and control as the Division 23 Facility Management 

System “FMS” / Energy Management System “EMS” / Building Automation System “BAS”. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lighting controls to include in emergency, operation, and 

maintenance manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup:  On a magnetic media or compact disc, complete with data 

files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.5 QUALITY ASSURANCE 

A. Electrical Component Standard:  Provide components that comply with NFPA 70 and that are 

listed and labeled by UL where available. 

B. Comply with FCC Regulations of Part 15, Subpart J for Class A. 

C. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, 

Article 100. 

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 
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Laboratory" (NRTL) as defined in OSHA Regulation 1910.7. 

1.6 WARRANTY 

A. General Warranty:  The special warranty specified in this Article shall not deprive the Owner of 

other rights the Owner may have under other provisions of the Contract Documents and shall be 

in addition to, and run concurrent with, other warranties made by the Contractor under 

requirements of the Contract Documents. 

B. Special Warranty:  Submit a written warranty signed by manufacturer and Installer agreeing to 

replace programmable lighting control system components that fail in materials or workmanship 

within the specified warranty period. 

C. Warranty Period:  2 years from date of Substantial Completion. 

1.7 EXTRA MATERIALS 

A. Furnish extra products as described below that match products installed, are packaged with 

protective covering for storage, and are identified with labels describing contents.  Deliver extra 

materials to Owner. 

1. Relays:  Single-pole mechanically held, 1 for every 4 installed.  Furnish at least one of 

each type. 

2. Dimmer Modules:  1 for every 4 of each type and rating installed.  Furnish at least one of 

each type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, provide one of the 

products specified in on the drawings. Where no manufacturer is listed for the appropriate 

product category, manufacturers offering products that may be incorporated in the Work 

include, but are not limited to, the following: 

1. Contactors and Relays: 

a. Square D Co. 

b. Eaton Corporation 

c. Siemens 

2. Time Switches: 

a. NSi Industries / Tork, Inc. 

b. Intermatic, Inc. 
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2.2 CONTACTORS AND RELAYS 

A. Comply with NEMA ICS 2. 

B. Description:  Devices are electrically operated and mechanically held.  Number of poles and 

ratings are as indicated.  Coordinate rating of each unit with type of load served, including 

tungsten filament and inductive-type loads. 

C. Modular Single-Pole Relays:  Split-coil, momentary-pulsed type, knockout mounting. 

1. Low-Voltage Leads:  5-pin plug connector. 

2. Pilot Contacts:  Single pole. 

3. Rated Capacity:  20 A, 125 VAC for tungsten filaments, and 20 A, 277 VAC for ballasts. 

4. Endurance:  50,000 cycles at rated capacity. 

D. Modular Relay Panels:  Steel cabinets, preassembled with modular single-pole relays, 

transformer power supplies, and associated components. 

1. Barriers separate low-voltage and line-voltage components. 

2. Cover:  Hinged, lockable type. 

3. Directory:  Mounted on back of door.  Identifies relays and loads controlled. 

2.3 TIME SWITCHES 

A. Time Switches:  Solid-state programmable units with alphanumeric display conforming to UL 

917.  Include the following features: 

B. Time Switches:  Electromechanical-dial type conforming to UL 917.  Include the following 

features: 

1. Astronomic dial. 

2. Contacts:  2, rated 30 A at 277 VAC, except as otherwise indicated. 

3. Pilot-Duty Contacts:  2, rated 2 A at 240 V, except as otherwise indicated. 

4. Eight-Day Program:  Uniquely programmable for each day of the week and holidays. 

5. Skip-day mode. 

2.4 MANUAL SWITCHES AND PLATES 

A. Switches:  Specification grade, modular, momentary push-button, low-voltage type. 

1. Color:  White, except as otherwise indicated. 

2. Integral Pilot Light:  Indicates when circuit is on.  Use where indicated. 

3. Locator Light:  Internal illumination helps locate switch in the dark.  Use where 

indicated. 

4. Wall Plates:  Match those specified in Division 26, Section 26 2726, Wiring Devices to 

materials, finish, and color.  Use multigang plates where more than one switch is 

indicated at a location. 

5. Legend:  Engraved or permanently silk-screened on wall plate where indicated.  Use 

designations indicated on Drawings. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install equipment according to manufacturers' written instructions. 

B. Mount control equipment according to manufacturers' instructions and Division 26, Section 26 

2726, Wiring Devices. 

C. Mounting heights indicated are to bottom of unit for suspended items and to center of unit for 

wall-mounted ones. 

3.2 CONTROL WIRING INSTALLATION 

A. Install wiring between control devices as specified in Division 26 Section 26 2726, Wiring 

Devices. 

B. Wiring Method:  Install all wiring in raceway as specified in Division 26, Section 26 0533, 

Raceway and Boxes for Electrical Systems. 

C. Wiring Method:  Install all wiring in raceway as specified in Division 26, Section 26 0533, 

Raceways and Boxes for Electrical Systems, except where run in accessible ceiling space, and 

gypsum board partitions. 

D. Bundle, train, and support wiring in enclosures. 

E. Grounding:  Ground equipment.  Tighten electrical connectors and terminals, including 

grounding connections, according to manufacturer's published torque-tightening values.  Where 

manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

3.3 IDENTIFICATION 

A. Identify components and power and control wiring according to Division 26, Section 26 0553, 

for Identification for Electrical Systems. 

B. Label each system control module with a unique designation.  Make designations on elevated 

components readable from floor. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Services:  Provide services of a factory-authorized service representative 

to test, adjust, and program lighting control systems. 

B. Reports:  Prepare written reports of tests and observations.  Report defective materials and 

workmanship and unsatisfactory test results.  Record repairs and adjustments. 

C. Test Labeling:  After satisfactory completion of tests and inspections, apply a label to tested 

components indicating test results, date, and responsible organization and person. 
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D. Schedule visual and mechanical inspections and electrical tests with at least 7 days' advance 

notice. 

E. Visual and Operational Inspections:  Include the following inspections: 

1. Inspect control components for defects and physical damage, NRTL labeling, and 

nameplate compliance with current Project Drawings. 

2. Check tightness of electrical connections with torque wrench calibrated within previous 6 

months.  Use manufacturers recommended torque values. 

3. Verify settings of photoelectric devices with photometer calibrated to National Institute 

for Science and Technology (NIST) standards within past 6 months. 

4. Exercise and perform operational tests on mechanical parts and operable devices 

according to manufacturer's instructions for routine functional operation. 

F. Electrical Tests:  Use particular caution when testing devices containing solid-state components.  

Perform the following tests according to manufacturer's instructions: 

1. Continuity tests of circuits. 

2. Operational Tests:  Set and operate controls to demonstrate controls in a methodical 

sequence that cues and reproduces actual operating functions.  Include testing of 

dimming equipment and ambient-light, programmable, and occupancy controls under 

conditions that simulate actual operational conditions.  Record control settings, 

operations, cues, and functional observations. 

G. Correct deficiencies disclosed by inspections and tests, make necessary adjustments, and retest 

deficient items.  Verify that specified requirements are met. 

3.5 ADJUSTING AND CLEANING 

A. Occupancy Adjustments:  Upon request within 1 year of date of Substantial Completion, make 

up to 3 on-site visits to Project site to assist in adjusting light levels, making program changes, 

and adjusting sensors and controls. 

B. Repair scratches and mars of finish to match original finish.  Clean equipment and devices 

internally and externally using methods and materials recommended by manufacturers. 

3.6 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Confirm correct communication wiring, initiate communications between panels, and 

program the lighting control system according to approved zone configuration schedules, 

time-of-day schedules, and input override assignments. 
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3.7 DEMONSTRATION 

A. Training:  Provide services of a factory-authorized service representative to demonstrate 

programmable lighting control system and to train Owner's maintenance personnel. 

1. Train Owner's personnel to operate, service, maintain, adjust, and program equipment 

and system components.  Allow at least 8 hours to conduct training.  Schedule training 

with at least 7 days' advance notice.  Use final approved operation and maintenance 

manual as a training aid throughout training.  Use both classroom training and hands-on 

exercises. 

END OF SECTION 260913 
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SECTION 260923 - DIGITAL OCCUPANCY AND DAYLIGHT MANAGEMENT CONTROL 

SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Digital Occupancy and Daylighting Sensor Control 

2. Emergency Lighting Control (if applicable) 

B. Related Section 

1. Section 26 0913 – Lighting Control Equipment. 

2. Section 26 2416 – Panelboards. 

3. Section 26 2726 – Wiring Devices. 

4. Section 26 5113 – Interior Lighting. 

5. Section 26 0500 – Common Work Results 

C. Control Intent – Control Intent includes, but is not limited to: 

1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade 

rates, etc. 

2. Initial sensor and switching zones 

3. Initial time switch settings 

4. Task lighting and receptacle controls  

5. Emergency Lighting control (if applicable) 

1.2 REFERENCES 

A. American National Standards Institute/Institute of Electrical and Electronic Engineers 

(ANSI/IEEE)  

B. Canadian Standards Association (CSA) (www.csa.ca).  

C. International Electrotechnical Commission (www.iec.ch) 

D. International Organization for Standardization (ISO) 

E. National Electrical Manufacturers Association (NEMA) (www.nema.org)  

F. WD1 (R2005) - General Color Requirements for Wiring Devices. 

G. Underwriters Laboratories, Inc. (UL) (www.ul.com):  

1. 916 – Energy Management Equipment. 

2. 924 – Emergency Lighting 

http://www.csa.ca/
http://www.iec.ch/
http://www.nema.org/
http://www.ul.com/
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H. International Building (IBC) Current Issue 

1.3 SYSTEM DESCRIPTION & OPERATION 

A. The Lighting Control and Automation system as defined under this section covers the following 

equipment:  

1. Digital Room Controllers – Self configuring, digitally addressable one, two or three 

relays controllers with 0-10v control for ballasts (if applicable) and single relay 

application specific plug load controllers.   

2. Digital Occupancy Sensors – Self configuring, digitally addressable and calibrated 

occupancy sensors with LCD screens and two way active Infra-Red (IR) configurations. 

3. Digital Switches – Self configuring, digitally addressable push button switches, dimmers, 

and scene switches with two way active Infra-Red (IR) communications. 

4. Analog and digital closed loop daylighting sensors - self-calibrating daylighting sensors 

that provide closed loop control to Room Controllers.  Sensors and Room Controllers can 

provide single or multi-zone, on/off or dimming control for daylight harvesting. 

5. Hand held remotes for room configuration – provides two way infrared communications 

to digital devices and allows complete configuration and reconfiguration of the device / 

room from 30 feet away.  Unit to have Organic LED display, simple pushbutton 

interface, and allow send / receive / store of all room variables.   

6. Hand held remotes for personal control – One, two, or four (scene) button remotes 

provide Infrared communications to a room.  Remote controls will support ON/OFF, 

scene control and may be configured in the field to provide specific occupant 

requirements without special tools. 

7. Digital Lighting Management (DLM) local network – Free topology, plug in wiring 

system (Cat 5e) for power and data to room devices.  

8. Native BACnet Module (if applicable) – Provide MS/TP communications for Room to 

Room, or Room to Server communications.   

9. Emergency Lighting Control Unit (ELCU)- allows any standard lighting control device to 

control emergency lighting in conjunction with normal lighting in any area within a 

building 

1.4 LIGHTING CONTROL APPLICATIONS 

A. Unless relevant provisions of the applicable local Energy Codes are more stringent, provide a 

minimum application of lighting controls as follows: 

1. Space Control Requirements – Provide occupancy/vacancy sensors with manual-on 

functionality in all spaces except toilet rooms, storerooms, library stacks, or other 

applications where hands-free operation is desirable and automatic-on occupancy sensors 

are more appropriate.  Provide manual ON occupancy/vacancy sensors for any enclosed 

office, conference room, meeting room, open plan system and training room.  For spaces 

with multiple occupants or where line-of-sight may be obscured, provide ceiling- or 

corner-mounted sensors with manual-on switches.   

2. Bi-Level Lighting – Provide multi –level switched dimming controls in all spaces except 

toilet rooms, storerooms, library stacks, or applications where variable dimming is used.  

3. Task Lighting / Plug Loads – Provide automatic shut off of non essential plug loads and 

task lighting in all spaces except toilet rooms and storerooms.  Provide automatic ON of 
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plug loads whenever spaces are occupied.  For spaces with multiple occupants a single 

shut off consistent with the overhead lighting may be used for the area. 

4. Daylighted Areas.  All luminaries within 15’ of windows or within 7’ of skylights (the 

daylighted zone) shall be separately controlled from luminaires outside of daylighted 

zones.  Luminaires closest to the daylight aperture shall be separately controlled from 

luminaires farther from the daylight aperture, within the daylight zone.   

5. Daytime set points for total illumination (combined daylight and electric light) level that 

initiate dimming shall be programmed to be not less than 125% of the nighttime 

maintained designed illumination levels.  

6. Multiple-leveled switched daylight harvesting controls may be utilized for areas marked 

on drawings.   

7. Provide smooth and continuous daylight dimming for areas marked on drawings.  

Daylight system may be designed to turn off ambient lighting when daylight is at or 

above required lighting levels, only if system functions to turn lamps back on at dimmed 

level, rather than turning full-on prior to dimming.  

B. Additional controls. 

1. Provide occupancy/vacancy sensors for any enclosed office, conference room, meeting 

room, and training room. For spaces with multiple occupants or where line-of-sight may 

be obscured, provide ceiling- or corner-mounted with manual-on switches.   

2. Conference, meeting, training, auditoriums, and multipurpose rooms shall have controls 

that allow for independent control of each local control zone. Rooms larger than 300 

square feet shall instead have at least four (4) pre-set lighting scenes unless otherwise 

specified.  Occupancy / vacancy sensors shall be provided to extinguish all lighting in the 

space. 

1.5 SUBMITTALS 

A. Submittals Package:  Submit the shop drawings, and the product data specified below at the 

same time as a package. 

B. Shop Drawings (For Sensor Systems): 

1. Composite wiring and/or schematic diagram of each control circuit as proposed to be 

installed (standard diagrams will not be accepted). 

2. Scale drawing for each area showing exact location of each sensor, switching module, 

and on-off-auto switch. 

C. Product Data:  Catalog sheets, specifications and installation instructions. 

D. Include data for each device which: 

1. Indicates where sensor is proposed to be installed. 

2. Prove that the sensor is suitable for the proposed application. 

1.6 QUALITY ASSURANCE 

A. Manufacturer: Minimum 10 years experience in manufacture of lighting controls. 
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1.7 PROJECT CONDITIONS 

A. Do not install equipment until following conditions can be maintained in spaces to receive 

equipment: 

1. Ambient temperature: 0° to 40° C (32° to 104° F). 

2. Relative humidity: Maximum 90 percent, non-condensing. 

1.8 WARRANTY 

A. Provide a five year complete manufacturer’s warranty on all products to be free of 

manufacturers’ defects. 

1.9 MAINTENANCE 

A. Spare Parts: 

1. Provide 1 of each product to be used for maintenance. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturer:  

1. Watt Stopper  

a. System: Digital Lighting Management (DLM) 

2. Basis of design product: Watt Stopper Digital Lighting Management (DLM) or subject to 

compliance and prior approval with specified requirements of this section, one of the 

following:  

a. Watt Stopper Digital Lighting Management (DLM) 

B. Substitutions: 

1. All proposed substitutions (clearly delineated as such) must be submitted in writing for 

approval by the design professional a minimum of 10 working days prior to the bid date 

and must be made available to all bidders.  Proposed substitutes must be accompanied by 

a review of the specification noting compliance on a line-by-line basis. 

2. By using pre-approved substitutions, the contractor accepts responsibility and associated 

costs for all required modifications to circuitry, devices, and wiring.  The contractor shall 

provide complete engineered shop drawings (including power wiring) with deviations for 

the original design highlighted in an alternate color to the engineer for review and 

approval prior to rough-in. 
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2.2 SINGLE / DUAL RELAY WALL SWITCH VACANCY SENSORS 

A. Type PW:  Manual ON, Automatic OFF Wall switch type passive infrared occupancy sensor 

with built-in override control (off-auto).  Furnish the Company’s model which suits the 

electrical system parameters, and accommodates the square footage coverage and wattage 

requirement for each area (and type of lighting) controlled; Watt Stopper PW-100, PW-200. 

B. Type UW: Manual ON, Automatic OFF Wall switch type ultrasonic occupancy sensor with 

built-in override control (off-auto).  Furnish the Company’s model which suits the electrical 

system parameters, and accommodates the square footage coverage and wattage requirement for 

each area (and type of lighting) controlled; Watt Stopper UW-100, UW-200. 

C. Type DSW: Manual ON, Automatic OFF Wall switch type dual technology, passive Infrared 

and ultrasonic occupancy sensor with built-in override control (off-auto).  Furnish the 

Company’s model which suits the electrical system parameters, and accommodates the square 

footage coverage and wattage requirement for each area (and type of lighting) controlled; Watt 

Stopper DSW-100, DSW-200. 

2.3 DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR SYSTEM 

A. Wall or ceiling mounted (to suit installation) passive infrared, ultrasonic or dual technology 

digital (passive infrared and ultrasonic) occupancy sensor.  Furnish the Company’s system 

which accommodates the square footage coverage requirements for each area controlled, 

utilizing Room Controller modules and accessories which suits the lighting and electrical 

system parameters.   

B. Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and 

electronic documentation. Features include the following: 

1. Digital calibration and LCD entry for the following variables: 

a. Sensitivity,  

b. Time Delay  

c. PIR, Ultrasonic or Dual Technology activation  

d. Re-strike times. 

e. Walk-through mode 

2. Two RJ-45 digital connections for DLM local network. 

3. Two-way infrared communications port to allow remote programming through hand held 

commissioning tool. 

4. Self contained push buttons for programming and control of room devices. 

5. Device Status LED’s including: 

a. Network Status LED to indicate data transmission 

b. Power LED to indicate the device has power 

c. LED for each sensor technology to indicate detected motion.  

C. Units will provide for digital calibration and commissioning and will not have any dip switches 

or potentiometers for field settings 
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D. Multiple occupancy sensors may be installed in a room by simply connecting them to the free 

topology DLM local network.  No additional configuration will be required 

E. Watt Stopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC 

2.4 DIGITAL WALL SWITCHES 

A. Low voltage (RJ-45) momentary push button switches in 1,2,3,4 and 8 button configuration, 

decorator opening.  Wall switches will include the following features: 

1. Two way infrared communications port for use with personal and configuration remote 

controls. 

2. LED’s for status, programming, and troubleshooting including: 

a. One pilot LED for each button.  

b. One locator LED per switch.  

3. Engraveable buttons 

4. Dimming switches shall include seven LED’s to indicate load levels. 

5. Scene switches shall include pilot indication of scene selection.  

6. Device Status LED’s including: 

a. Network Status LED to indicate data transmission 

b. Power LED to indicate the device has power 

B. Switches shall have two RJ-45 ports to allow connection to any other digital room device.  

C. Multiple digital wall switches may be installed in a room by simply connecting them to the free 

topology DLM local network.  No additional configuration will be required to achieve multi-

way switching 

D. Watt Stopper product numbers: LMSW-101 / LMSW-102 / LMSW-103 / LMSW-104 / LMSW-

108. 

2.5 ROOM CONTROLLERS 

A. Room Controllers automatically bind the room loads to the connected devices in the space 

without any tools or configuration requirements.  Room Controllers shall be provided to match 

the room lighting load and control requirements and sequences.  The controllers will be simple 

to install and will not have screw type connections, dip switches, potentiometers or require 

special mounting or configuration.  The control units will include the following features: 

1. Automatic room configuration to the most energy efficient sequence of operation based 

upon the devices in the room. 

2. One or two relay configuration  

3. Simple replacement – Using the default automatic configuration capabilities, a room 

controller may be replaced with an Off-the-Shelf unit without requiring any configuration 

or setup. 

4. Device Status LED’s including: 
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a. Network Status LED to indicate data transmission. 

b. Power LED to indicate the device has power. 

c. Load status. 

5. Quick installation features including: 

a. Standard junction box mounting. 

b. Quick low voltage connections using standard RJ-45 patch cables. 

c. Manual override and pilot indication for each load. 

d. Universal voltage (120 – 277 VAC). 

e. Zero cross circuitry. 

f. Low power consumption, 150 ma switched power supply for sensors and switches. 

g. Three RJ-45 DLM local network ports. 

h. Watt Stopper product numbers: LMRC-212 / LMRC-213. 

i. Enhanced Room Controllers shall include all the features of the Room Controller 

plus the following enhancements: 

j. One, two or three relay configuration. 

k. 250 ma switched power supply. 

l. Four RJ-45 DLM local network ports. 

m. One zero to 10 volt analog output per relay for control of dimmable ballasts. 

n. Optional BACnet MS/TP communications port. 

o. Current monitoring. 

p. Plug Load Room Controllers provide dedicated control of plug loads within the 

space.  The controllers plug into the DLM local network using the RJ-45 free 

topology network.  The room controllers include the following features. 

q. One relay configuration only. 

r. Automatic ON/OFF configuration based upon room occupancy. 

s. Default 30 minute (adjustable) additional time delay from lighting shut off to allow 

for electronic component use after an area is vacant. 

t. Watt Stopper product number: LMPL-101. 

2.6 DIGITAL PHOTOSENSORS   

A. Provide automatic daylight harvesting capabilities to the Room Controllers.  The photo sensor / 

room controller configuration automatically configures the daylighting set points for ON/OFF 

or Dimming control.  Using the automatic configuration replacing a photo sensor or room 

controller can be done without any special tools, programming or configuration.  Photosensors 

include the following features: 

1. The digital photosensor shall utilize an internal photodiode that measures light in a 100 

degree angle cutting the unwanted light from bright sources outside of this cone 
2. The digital photosensor shall be capable of turning lighting on and off or Raise / Lower 

depending on the binding to the Room Controller.  Sensor range shall be from 1 - 1400fc. 
3. For ON/OFF daylight harvesting the controller provides a “hold on while occupied” 

feature that prohibits high levels from turning OFF the controlled lights as long as the 

space remains occupied. 
4. The sensor has a threaded nipple that mounts on a ceiling tile and for more challenging 

applications such as a side wall or hard rock ceiling the nipple pops off and the unit can 

be screwed down 
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B. Watt Stopper Product Numbers: LMLS-400, LMLS-500, LMLS-600. 

2.7 ROOM NETWORK 

A. The DLM local network is a free topology lighting control network and protocol designed to 

control a small area of a building.  Digital room devices connect to the network using RJ-45 

patch cords which provide both data and power to the sensors and switches.  Features of the 

DLM local network include 

1. Automatic configuration and binding of sensors, switches and lighting loads to the most 

energy efficient sequence of operation based upon the device attached. 

2. Simple replacement of any device in the network with a standard off the shelf unit 

without requiring commissioning, configuration or setup. 

3. Push and Learn configuration that can change the automatic binding process and load 

parameters by using only the digital devices in the room. 

4. Two way infrared communications that allow load parameters, sensor configuration and 

binding operations to be configured through a hand held configuration tool up to 30 feet 

from any device 

B. Support for the following devices within a room: 

1. 64 loads within the room 

2. 64 switches 

3. 6 occupancy sensors 

4. Maximum of 800 milliamps of power for sensors, switches and auxiliary devices. 

2.8 EMERGENCY LIGHTING 

A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit 

providing normal lighting to an area.  The unit provides normal ON/OFF control of emergency 

lighting along with the normal lighting.  Upon normal power failure the emergency lighting 

circuit will close, forcing the emergency lighting ON until normal power is resotred.  Features 

include 

1. 120 - 277 volts, 50/60 Hz, 20 amp ballast rating 

2. Push to test button 

3. Auxiliary contract for test / Fire Alarm system 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. When using wire other than RJ-45 connections provide detailed point to point wiring diagrams 

for every termination.  Provide wire specifications and wire colors to simplify contactor 

termination requirements 
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B. Install the work of this Section in accordance with manufacturer’s printed instructions unless 

otherwise indicated. 

C. Calibrate all sensor time delays and sensitivity to guarantee proper coverage of occupants and 

energy savings. 

1. Adjust time delay so that controlled area remains lighted for 5 minutes after occupant 

leaves area. 

D. Provide written or computer generated documentation on the commissioning of the system 

including room by room description including: 

1. Sensor parameters, time delays, sensitivities, daylighting set points. 

2. Sequence of operation, manual ON, Auto OFF, etc. 

3. Load Parameters - blink warning, etc. 

E. Re-commissioning – After 30 days from occupancy re-calibrate all sensors time delays and 

sensitivities to meet the Owner’s Project Requirements.  Provide a detailed report to the 

Architect / Owner of re-commissioning activity.   

F. Spare Parts – Provide to Owner ten (10) spare units of each device and cable used in this 

system. 

END OF SECTION 260923 
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SECTION 262213 - LOW VOLTAGE DISTRIBUTION TRANSFORMERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes general-purpose and specialty dry-type transformers and voltage regulators 

with windings rated 600 V or less. 

1.3 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Product data for each product specified, including dimensioned plans, sections, and elevations.  

Show minimum clearances and installed features and devices.  Include rated KVA, primary and 

secondary voltage, and all taps. 

C. Wiring diagrams of products differentiating between manufacturer-installed and field-installed 

wiring. 

D. Product certificates signed by manufacturers certifying that their products comply with the specified 

requirements. 

E. Qualification data for firms and persons specified in the "Quality Assurance" Article to demonstrate 

their capabilities and experience.  Include a list of relevant completed projects with project names 

and addresses, and names and addresses of the respective Architects and Owners. 

F. Certified Test Reports, including:  No load losses, full load losses, Sound level, average temperature 

rise above 40o ambient, attenuation and field strength for K-rated transformers. 

G. Product Test Reports:  Certified copies of manufacturer's routine factory tests required by the 

referenced standards. 

H. Sound Level Test Reports:  Certified copies of manufacturer's sound level tests applicable to 

equipment for this Project. 

I. Operation and maintenance data for materials and products to include in the "Operating and 

Maintenance Manual" specified in Division 1. 

J. Field test reports of tests and inspections conducted according to Part 3 of this Section. 
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1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing components that comply with 

the requirements of these Specifications and that have a record of successful in-service performance. 

B. Field-Testing Agency Qualifications:  To qualify for acceptance, an independent testing agency must 

demonstrate, based on evaluation of agency-submitted criteria conforming to ASTM E 699, that it 

has the experience and capability to satisfactorily conduct the testing indicated. 

C. Comply with NFPA 70, National Electrical Code. 

D. Comply with IEEE C2, National Electrical Safety Code. 

E. Listing and Labeling:  Products are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Temporary Heating:  Apply temporary heat according to manufacturer's recommendations within the 

enclosure of each ventilated type unit throughout periods during which equipment is not energized 

and is not in a space that is continuously under normal control of temperature and humidity. 

B. Protection:  Cover transformer ventilating openings to keep out dust. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Existing Electrical distribution Equipment at this facility is Square D.  Subject to 

compliance with requirements, provide products by the following: 

1. Transformers: 

a. Square D Co. 

b. Acme Electric Corporation. 

c. Controlled Power Company; an Emerson company. 

d. Dongan Electric Manufacturing Company. 

e. Eaton. 

f. Federal Pacific. 

g. General Electric Company. 

h. Hammond Power Solutions Inc. 

i. Jefferson Electric, Inc. 

j. Lincoln Electric Products Co., Inc. 

k. Mag-Tran; a division of Quality Transformer & Electronics. 

l. Marcus Transformer LTD. 

m. MGM Transformer Company. 

n. Micron Industries Corporation. 

o. Mirus International Inc. 
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2.2 TRANSFORMERS, GENERAL 

A. Transformers:  Factory-assembled and -tested, air-cooled units of types specified, designed for 60-Hz 

service. 

B. Cores:  Grain-oriented, nonaging silicon steel. 

C. Coils:  Continuous windings without splices except for taps. 

D. Internal Coil Connections:  Brazed or welded type.  Enclosure temperature not to exceed 50o C rise 

above 40o C ambient. 

2.3 GENERAL-PURPOSE, DRY-TYPE TRANSFORMERS 

A. Comply with NEMA Standard ST 20, Dry-Type Transformers for General Applications. 

B. Transformers:  Two-winding type, 3-phase units using 1 coil per phase in primary and secondary. 

C. Windings:  Copper or Aluminum. 

D. Low Sound Level Units:  Minimum of 3 dBA less than NEMA ST 20 standard sound levels when 

factory tested according to IEEE Standard C57.12.91, Test Code for Dry-Type Distribution and 

Power Transformers. 

E. Features and Ratings:  As follows: 

1. Enclosure:  Indoor, ventilated. 

2. Enclosure:  Outdoor, ventilated, raintight, NEMA 3R. 

F. Insulation Class:  220 deg C, UL-component-recognized insulation system with a maximum of 

115 deg C rise above 40 deg C ambient temperature. 

G. Taps:  For transformers 3 kVA and larger, full capacity taps in high-voltage winding are as follows: 

1. 3 kVA through 10 kVA:  Two 5-percent taps below rated high voltage. 

2. 15 kVA through 500 kVA:  Six 2.5-percent taps, 2 above and 4 below rated high voltage. 

3. 750 kVA and Above:  Four 2.5-percent taps, 2 above and 2 below rated high voltage. 

H. Accessories:  The following accessory items are required where indicated: 

1. Surge Arresters:  NEMA Standard LA 1, low-voltage type, factory installed and connected to 

high-voltage terminals. 

2. Surge Arresters:  NEMA Standard LA 1, low-voltage type, factory installed and connected to 

low-voltage terminals. 

3. Electrostatic Shielding:  Insulated metallic shield between primary and secondary windings. 

a. Connect shield to terminal marked "Shield" for grounding connection. 

b. Capacitance:  Arrange shield to provide a maximum of 33 picofarads primary-to-

secondary capacitance over a frequency range of 20 Hz to 1 MHz. 
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4. Wall-Mounting Brackets:  Manufacturer's standard brackets for transformers up to 75 kVA. 

2.4 TRANSFORMERS, NON-LINEAR LOADS 

A. Meet all requirements of General-Purpose, Dry Type Transformers. 

B. K-Rating as shown on drawings and UL listed for k-factor rating. 

C. Neutral terminal rated 200% of phase current. 

2.5 CONTROL AND SIGNAL TRANSFORMERS 

A. Comply with NEMA Standard ST 1, Specialty Transformers, and UL Standard 506, Specialty 

Transformers. 

B. Ratings:  Continuous duty.  Where ratings is not indicated, provide capacity exceeding peak load by 

50 percent minimum. 

C. Type:  Self-cooled, 2-winding, dry type. 

D. Enclosure:  Suitable for the location where installed. 

2.6 FINISHES 

A. Indoor Units:  Manufacturer's standard paint over corrosion-resistant pretreatment and primer. 

B. Outdoor Units:  Comply with Enclosure Coating System Article of IEEE Standard C57.12.28 Pad-

Mounted Equipment Enclosure Integrity. 

2.7 SOURCE QUALITY CONTROL 

A. Factory Tests:  Design and routine tests conform to referenced standards. 

B. Factory Sound-Level Tests:  Conduct sound-level tests on equipment for this Project where specified 

sound levels are below standard ratings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Arrange equipment to provide adequate spacing for access and for cooling air circulation.  Not less 

than 3 inches behind transformers less than 45 kVA, and not less than 12 inches behind transformers 

larger than 45 kVA. 
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B. Identify transformers and install warning signs according to Division 26, Section 26 0553, 

Identification for Electrical Systems. 
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C. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 

values.  Where manufacturer's torque values are not furnished, use those specified in UL 486A and 

UL 486B. 

D. Provide concrete housekeeping pads for all floor mounted transformers. 

3.2 GROUNDING 

A. Ground transformers and systems served by transformers according to Division 26, Section 26 0526, 

Grounding and Bonding for Electrical Systems. 

B. Core visibly grounded to enclosure by a flexible grounding conductor. 

3.3 FIELD QUALITY CONTROL 

A. Test Objectives:  To ensure transformer installation is operational within industry and manufacturer's 

tolerances, install according to Contract Documents, and suitable for energizing. 

B. Test Labeling:  Upon satisfactory completion of tests for each unit, attach a dated and signed 

"Satisfactory Test" label to the tested component. 

C. Schedule tests and provide notification at least one week in advance of test commencement. 

D. Report:  Submit a written report of observations and tests.  Report defective materials and 

workmanship. 

E. Tests:  Include the following minimum inspections and tests according to the manufacturer's 

instructions.  Conform to IEEE Standard Test Code C57.12.91 for dry-type units, test method, and 

data correction factors. 

1. Inspect accessible components for cleanliness, mechanical, and electrical integrity, for 

presence of damage or deterioration, and to ensure removal of temporary shipping bracing.  

Do not proceed with tests until deficiencies are corrected. 

a. Include internal inspection through access panels and covers. 

b. Inspect bolted electrical connections for tightness according to manufacturer's 

published torque values or, where not available, those of UL Standards 486A and 

486B. 

2. Insulation Resistance:  Perform megohmmeter test of primary and secondary winding-to-

winding and winding-to-ground.  Use a minimum test voltage of 1,000 V d.c.  Minimum 

insulation resistance is 500 megohms. 

3. Duration of Each Test:  10 minutes. 

4. Temperature Correction:  Correct results for test temperature deviation from 20oC standard. 
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5. Testing for Voltage Regulators:  Perform same tests and inspections specified above for 

transformers.  Include functional test throughout operating range of device.  Check voltage 

tolerance, correction speed, and harmonic content of output for stepped changes in source 

voltage at 35 percent, 70 percent, and 100 percent of rated load. 

F. Test Failures:  Correct deficiencies identified by tests and retest.  Verify that equipment meets the 

specified requirements. 

3.4 ADJUSTING 

A. After completing installation, cleaning, and testing, touch up scratches and mars on finish to match 

original finish. 

B. Adjust transformer taps to provide optimum voltage conditions at utilization equipment throughout 

the normal operating cycle of the facility.  Record voltages and tap settings to submit with test 

results. 

C. Adjust buck-boost transformer connections to provide optimum voltage conditions at utilization 

equipment throughout the normal operating cycle of the facility. 

D. Adjust voltage regulators to provide optimum voltage at equipment served throughout the normal 

operating cycle of the facility.  Record adjustment settings to submit with test results. 

3.5 DEMONSTRATION 

A. Adjustment and Training:  Arrange and pay for factory-authorized service representatives to adjust 

and demonstrate voltage regulators and to conduct related training for Owner's maintenance 

personnel.  Provide a minimum of four (4) hours of training that include the following: 

1. Safety precautions. 

2. Features and construction of project equipment. 

3. Voltage adjustment procedures. 

4. Routine inspection and test procedures. 

5. Routine cleaning. 

6. Interpretation of readings of indicating and alarm devices. 

B. Schedule training with at least seven (7) days advance notice. 

END OF SECTION 262213 
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SECTION 262413 - SWITCHBOARDS 

PART 1 - GENERAL 

 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

 

 

1.2 SUMMARY 

 

A. This Section includes service and distribution switchboards rated 600 V and less. 

B. Related Sections include the following: 

 

1. Division 26, Section 26 0500, Common Work Results for Electrical for general and 

installation materials and methods. 

2. Division 26, Section 26 0553, Identification for Electrical Systems for identification materials. 

3. Division 26, Section 26 4313 Surge Protection Devices for Low-Voltage Electrical Power 

Circuits. 

 

 

1.3 SUBMITTALS 

 

A. Product Data:  For each product and component specified. 

B. Shop Drawings:  For each switchboard.  Show dimensioned plans and elevations, including required 

clearances and service space, component and device lists, and a single-line diagram showing main- 

and branch-bus current ratings and short-time and short-circuit ratings of switchboard.  Include the 

following: 

1. Descriptive documentation of optional barriers specified for electrical insulation and isolation. 

2. Utility company metering provisions with indication of approval by utility company. 

3. Bus configuration, current rating, voltage rating, and short circuit rating of overcurrent 

devices. 

4. Schedule of features, characteristics, ratings, and factory settings of individual protective 

devices. 

5. Wiring Diagrams:  Details of wiring for power and control and differentiating between 

manufacturer-installed and field-installed wiring. 

6. Nameplate Schedule. 

7. Cable terminal sizes. 

8. Key interlock scheme drawing and sequence of operation. 

9. Seismic Certification. 

C. Qualification Data:  For firms and persons specified in "Quality Assurance" Article. 

D. Reports of Field Tests and Observations:  Certified by testing agency. 
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E. Manufacturer field service report. 

F. Certificates for field testing agency, signed by Contractor, certifying that agency complies with 

requirements specified in "Quality Assurance" Article below. 

G. Maintenance Data:  For switchboards to include in the maintenance manuals specified in Division 1. 

 Include detailed manufacturer's written instructions on adjusting overcurrent protective devices. 

1. Routine maintenance requirements. 

2. Time current curves, including selectable range, for each type of overcurrent protective 

device. 

 

1.4 QUALITY ASSURANCE 

 

A. Testing Agency Qualifications:  In addition to the requirements specified in Division 1 Section 

Quality Control, an independent testing agency shall meet OSHA criteria for accreditation of testing 

laboratories, Title 29, Part 1907, or shall be a full-member company of the International Electrical 

Testing Association. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or National Institute for Certification in Engineering Technologies, to 

supervise on-site testing specified in Part 3. 

B. Listing and Labeling:  Provide switchboard assemblies specified in this Section that are listed and 

labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 

C. Comply with NFPA 70. 

D. Comply with NEMA PB 2. 

E. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for switchboard 

equipment, including clearances between switchboard and adjacent surfaces and items.  

Switchboards having equal performance characteristics and complying with indicated maximum 

dimensions may be considered. 

 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver in shipping splits of lengths that can be moved past obstructions in delivery path. 

B. Store so condensation will not occur on or in switchboards.  Provide temporary heaters as required to 

avoid condensation. 

C. Handle switchboards according to NEMA PB 2.1.  Use only factory-installed lifting provisions. 
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1.6 PROJECT CONDITIONS 

 

A. Verify dimensions by field measurements. 

B. Determine suitable path for moving switchboard into place considering Project conditions. 

C. Verify clearance requirements.  Locate switchboard to meet installation tolerances. 

D. Revise locations and elevations from those indicated as required to suit Project conditions. 

 
 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

 

A. Manufacturers:  Existing Electrical distribution at this facility is Square D.  Subject to compliance 

with requirements, provide products by the following: 

1. Square D Co. 

2. Siemens 

3. Eaton 

4. G.E. 

 

 

2.2 MANUFACTURED UNITS 

 

A. Front-Connected, Front-Accessible Switchboard:  Fixed, individually mounted main device, panel-

mounted branches, and sections rear aligned. 

1. Main Device: Individually fixed mounted. 

2. Branch Devices:  Panel mounted.  

B. Ratings:  Provide nominal system voltage, continuous main-bus amperage, and short-circuit current 

ratings as indicated. 

C. Nominal System Voltage:  Refer to drawings. 

D. Main-Bus Continuous:  Refer to drawings. 

E. Service Entrance:  Suitable for use as service entrance equipment and so labeled in accordance with 

UL requirements. 

2.3 FABRICATION AND FEATURES 

 

A. Enclosure:  Steel; NEMA 250, Type 1, or as indicated on Contract Drawings. 

B. Bus Transition and Incoming Line Pull Sections:  Matched and aligned with basic switchboard. 
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C. Removable, Hinged Rear Covers:  Secured by captive thumb screws, for access to rear interior of 

switchboard. 

D. Hinged Front Panels:  Allow access to breaker, metering, accessory, and blank compartments. 

E. Buses and Connections:  3 phase, 4 wire, except as otherwise indicated.  Features as follows: 

1. Phase and Neutral-Bus Material:  Hard-drawn copper of 98 percent conductivity with feeder 

circuit-breaker line connections.  Use copper for feeder circuit-breaker line connections. 

2. Load Terminals:  Silver-plated copper bus extensions equipped with pressure connectors for 

outgoing circuit conductors. 

3. Ground Bus:  1/4-by-2-inch minimum size, drawn-temper copper of 98 percent conductivity; 

equipped with pressure connectors for feeder- and branch-circuit ground conductors.  For 

busway feeders, extend insulated equipment grounding cable to busway ground connection 

and support cable at intervals in vertical run. 

4. Contact Surfaces of Buses:  Silver plated. 

5. Main Phase Buses, Neutral Buses, and Equipment Ground Buses:  Uniform capacity the 

entire length of the switchboard main and distribution sections.  Provide for future extensions 

from both ends. 

6. Isolation Barrier Access Provisions:  Permit checking bus bolt tightness. 

7. Neutral Buses:  100 percent of the ampacity of the phase buses, except as indicated, and 

equipped with approved pressure connectors for outgoing circuit neutral cables. Bus 

extensions for busway feeder neutral bus is braced. 

8. Aluminum is not permitted. 

F. Bus-Bar Insulation:  Not required. 

 

 

2.4 OVERCURRENT PROTECTIVE DEVICES 

 

A. Molded-Case Circuit Breaker:  NEMA AB 1, handle lockable. 

 

1. Characteristics:  Frame size, trip rating, number of poles, and auxiliary devices as indicated 

and interrupting capacity rating to meet available fault current. 

2. Application Listing:  Appropriate for application, including switching fluorescent lighting 

loads or heating, air-conditioning, and refrigerating equipment. 

3. Circuit Breakers 400A and Larger:  Field-adjustable short-time and continuous current setting 

unless noted otherwise on plans. 

4. Circuit Breakers, 400 A and Larger:  Field-adjustable short-time and continuous current 

settings. 

5. Current-Limiting Trips:  Where indicated, let-through ratings less than NEMA FU 1, 

Class RK-5. 

6. Current Limiters:  Where indicated, integral fuse listed for circuit breaker. 

7. Lugs:  Mechanical lugs and power-distribution connectors for number, size, and material of 

conductors indicated. 

8. Shunt Trip:  Where indicated. 

B. Enclosed, Insulated-Case Circuit Breaker:  Fully rated, encased power circuit breaker. 

1. Characteristics:  Frame size, trip rating, number of poles, and auxiliary devices as indicated 

and interrupting capacity rating to meet available fault current. 
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2. Features:  Include the following: 

a. Drawout circuit-breaker mounting. 

b. 2-step stored-energy closing. 

c. Microprocessor-based trip units with interchangeable rating plug and selectable I-

squared-t response. 

d. LED trip indicators. 

e. Remote trip indication and control 

f. Undervoltage trip. 

g. Shunt trip. 

3. Control Voltage: 48 V, ac. 

4. Lugs:  Mechanical lugs and power-distribution connectors for number, size, and material of 

conductors indicated. 

C. Future Devices:  Where indicated, equip compartments with mounting brackets, supports, bus 

connections, and appurtenances designed for overcurrent protective device types and ampere ratings 

indicated. 

 

 

2.5 OTHER CIRCUIT CONTROL AND PROTECTIVE DEVICES 

 

A. Factory-installed and factory-tested devices of types listed below, with indicated ratings, settings, 

and features. 

B. Surge Protective Devices:  IEEE C62.41, selected to meet requirements for category indicated. 

1. Exposure:  Medium. 

C. Impulse sparkover voltage coordinated with system circuit voltage. 

D. Factory mounted with UL-recognized mounting device. 

2.6 ACCESSORY COMPONENTS AND FEATURES 

 

A. Accessory Set:  Include tools and miscellaneous items as required for overcurrent protective device 

test, inspection, maintenance, and operation. 

 

 

2.7 IDENTIFICATION 

 

A. Nameplates and label products are specified in Division 26, Section 26 0500, Common Work 

Results for Electrical. 

B. Nameplates and label products are specified in Division 26, Section 26 0553,   Identification for 

Electrical Systems. 

1. Compartment Nameplates:  Engraved laminated-plastic or metal nameplate for each 

compartment, mounted with corrosion-resistant screws. 
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PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine elements and surfaces to receive switchboard for compliance with installation tolerances 

and other conditions affecting performance of switchboards. 

1. Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

 

A. Install switchboards level and plumb as indicated, according to manufacturer's written instructions 

and NEMA PB 2.1. 

B. Support switchboards on concrete housekeeping bases, 4-inch nominal thickness.  Bases to be 4 

inches larger in both directions than overall dimensions of supported unit. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from switchboard units and components. 

D. Anchor: Anchor switchboards in accordance with Manufacturer’s recommendations and to meet 

UBC Seismic Zone requirements. (See Division 1 specifications for more information.) 

E. Operating Instructions:  Frame and mount printed, basic operating instructions for switchboards, 

including control and key interlocking sequences and emergency procedures.  Fabricate frame of 

finished wood or metal and cover instructions with clear acrylic plastic.  Mount on the front of 

switchboards. 

 

 

3.3 CONNECTIONS 

 

A. Connect switchboards and components to wiring systems and to ground as indicated and instructed 

by manufacturer. 

1. Tighten electrical connectors and terminals, including screws and bolts, according to 

manufacturer's published torque tightening values.  Where manufacturer's torque values are 

not indicated, use those specified in UL 486A and UL 486B. 

 

 

3.4 IDENTIFICATION 

 

A. Identify field-installed wiring and components and provide warning signs as specified in 

Division 26, Section 26 0500, Common Work Results for Electrical. 

B. Install compartment nameplates. 
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3.5 FIELD QUALITY CONTROL 

 

A. Standards: Comply with applicable standards of the InterNational Electrical Testing Association 

(NETA), including standard ATS. 

B. Prepare for acceptance tests as follows: 

1. Make insulation-resistance tests of each switchboard bus, component, and connecting supply, 

feeder, and control circuits.  Insulation resistance less than 100 megohms is not acceptable. 

2. Make continuity tests of each circuit. 

C. Manufacturer's Field Service: Provide services of a factory-authorized service representative to 

supervise pretesting and adjustment of switchboard components for a total of not less than five (5) 

working days. 

D. Infrared Scanning:  After Substantial Completion, but not more than 2 months after Final 

Acceptance, perform an infrared scan of each switchboard.  Remove fronts to make joints and 

connections accessible to a portable scanner. 

1. Reference specification section 260880 for testing requirements. 

2. Instrument:  Use an approved infrared scanning device designed to measure temperature or 

detect significant deviations from normal values.  Provide calibration record for device used. 

3. Record of Infrared Scanning:  Prepare a certified report identifying switchboards checked and 

describing results of scanning.  Include notation of deficiencies detected, remedial action 

taken, and observations after remedial action. 

 

 

3.6 ADJUSTING 

 

A. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

 

 

3.7 CLEANING 

 

A. Upon completion of installation, inspect interior and exterior of switchboards.  Remove paint 

splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original 

finish. 

 

 

3.8 DEMONSTRATION 

 

A. Startup Services:  Engage a factory-authorized service representative to demonstrate and train 

Owner's maintenance personnel as specified below: 

1. To identify each switchboard location. 

2. To instruct in function, operation, and maintenance of each component. 

3. To instruct in each distinct procedure and schedule related to servicing and preventive 

maintenance. 

4. Schedule training with at least seven (7) days advanced notice. 
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B. Training: Conduct a minimum of one full day of training, including both classroom and hands-on 

equipment training. 

 
 

3.9 PROTECTION 

 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 

written instructions. 

 

 

END OF SECTION 262413 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes lighting and power panelboards and associated auxiliary equipment rated 

600 V and less. 

B. Related Sections include the following: 

1. Division 26, Section 26 0500, Basic Electrical Materials and Methods for general materials 

and installation methods. 

2. Division 26, Section 26 0553, Identification for Electrical Systems for labeling materials. 

3. Division 26, Section 26 2813, Fuses. 

4. Division 26, Section 26 4313 Surge Protection Devices for Low-Voltage Electrical Power 

Circuits. 

1.3 SUBMITTALS 

A. Product Data:  For each type of panelboard, accessory item, and component specified. 

B. Shop Drawings:  For panelboards.  Include dimensioned plans, sections, and elevations.  Show 

tabulations of installed devices, major features, and voltage rating.  Include the following: 

1. Enclosure type with details for types other than NEMA 250, Type 1. 

2. Bus configuration and current ratings. 

3. Short-circuit current rating of panelboard. 

4. Features, characteristics, ratings, and factory settings of individual protective devices and 

auxiliary components. 

5. Wiring Diagrams:  Details of schematic diagram including control wiring and differentiating 

between manufacturer-installed and field-installed wiring. 

C. Electronic Grade Panelboards: Submit the following additional information: 

1. Documentation: Provide data showing the following: 

a. UL Listing: UL 67 and UL 1283. 

b. Clamping Voltage: UL 1449 Rating. 

c. Factory Tests: Procedure and reports.  Tested to meet ANSI/IEEE C62.41, tested 

per ANSI/IEEE C62.45. 
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D. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 

E. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing. 

F. Maintenance Data:  For panelboard components to include in the maintenance manuals specified in 

Division 1.  Include manufacturer's written instructions for testing circuit breakers. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  In addition to the requirements specified in Division 1 Section 

"Quality Control," a testing agency shall meet OSHA criteria for accreditation of testing laboratories, 

Title 29, Part 1907, or shall be a full member company of the InterNational Electrical Testing 

Association. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or National Institute for Certification in Engineering Technologies, to 

supervise on-site testing specified in Part 3. 

B. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 

C. Comply with NFPA 70 and NEMA PB 1. 

1.5 EXTRA MATERIALS 

A. Keys:  6 spares of each type for panelboard cabinet lock.  All locks shall be keyed alike. 

B. Touch-Up Paint: One half pint container for enclosures and fronts. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Existing Electrical distribution at this facility is Square D.  Subject to compliance 

with requirements, provide products by the following: 

1. Panelboards: 

a. Square D Co. 

b. Siemens 

c. Eaton 

d. G.E. 
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2.2 PANELBOARD FABRICATION 

A. Enclosures:  Flush- or surface-mounted cabinets as indicated.  NEMA PB 1, Type 1, unless 

otherwise indicated to meet environmental conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 

2. Kitchen Areas:  NEMA 250, Type 1. 

3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

B. Directory Frame:  Metal, mounted inside each panelboard door. 

C. Bus:  Hard drawn copper of 98 percent conductivity. Aluminum is not permitted. 

D. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material. 

E. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors.  

Bonded to box. 

F. Service Equipment Approval:  Listed for use as service equipment for panelboards with main service 

disconnect. 

G. Future Devices:  Equip with mounting brackets, bus connections, and necessary appurtenances, for 

the overcurrent protective device ampere ratings indicated for future installation of devices. 

H. Special Features:  Include the following features for panelboards as indicated: 

1. Hinged Front Cover:  Entire front trim hinged to box with standard door within hinged trim 

cover.  The door over the interior of the panel shall be provided with hinge and combination 

lock and latch.  The outside door over the panel gutters shall have a hinge on one side and 

combination lock and latches.  All locks shall be keyed alike.  Front for surface mounted 

panelboards shall be same dimensions as box.  Fronts for flush paneboards shall overlap box, 

unless otherwise indicated.  Required for NEMA 1 panelboards unless otherwise indicated. 

2. Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment ground conductors; 

insulated from box. 

3. Split Bus:  Vertical bus of indicated panelboards divided into 2 vertical sections with 

connections as indicated. 

4. 200% Neutral: Copper, rated 200% of phase bus, and UL listed as suitable for non-linear 

loads. 

5. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with 

flanges for attachment to panelboard, wall, and floor. 

I. Feed-through Lugs:  Mechanical type sized to accommodate feeders indicated. 

2.3 PANELBOARD SHORT-CIRCUIT RATING 

A. UL label indicating series connected rating with integral or remote upstream devices.  Include size 

and type of upstream device allowable, branch devices allowable, and UL series connect short-circuit 

rating. 

B. Fully rated to interrupt symmetrical short-circuit current available at terminals. 
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C. Panelboards shall have a minimum AIC rating as indicated on the drawings based on the short circuit 

study. 

 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 

adjacent units.  

B. Doors:  Door-in-door in panelboard front, with concealed hinges.  Secure with flush catch and 

tumbler lock, all keyed alike. 

2.5 DISTRIBUTION PANELBOARDS 

A. Doors:  In panelboard front, except omit in fusible-switch panelboard, unless otherwise indicated. 

Secure door with vault-type latch with tumbler lock, all keyed alike. 

B. Branch-Circuit Breakers:  Where overcurrent protective devices are indicated to be circuit breakers, 

use bolt-on circuit breakers, except circuit breakers 225-A frame size and greater may be plug-in 

type where individual positive-locking device requires mechanical release for removal.  

2.6 OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker:  NEMA AB 1 / UL 489. 

1. Characteristics:  Frame size, trip rating, number of poles, and auxiliary devices as indicated 

and interrupting capacity rating to meet available fault current. 

2. Application Listing:  Appropriate for application, including Type SWD for switching 

fluorescent lighting loads and Type HACR for heating, air-conditioning, and refrigerating 

equipment. 

3. Circuit Breakers, 200 A and Larger:  Trip units interchangeable within frame size. 

4. Circuit Breakers, 400 A and Larger:  Field-adjustable short-time and continuous current 

settings. 

5. Current-Limiting Trips:  Where indicated, let-through ratings less than NEMA FU 1, 

Class RK-5. 

6. Current Limiters:  Where indicated, integral fuse listed for circuit breaker. 

7. Lugs:  Mechanical lugs and power-distribution connectors for number, size, and material of 

conductors indicated. 

8. Shunt Trip:  Where indicated. 

9. Handle Lockable:  Where indicated. 

2.7 SURGE PROTECTION DEVICES / TRANSIENT VOLTAGE SURGE SUPPRESSORS 

A. See Division 26, Section 26 4313 Surge Protection Devices for Low-Voltage Electrical Power 

Circuits. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install panelboards and accessory items according to NEMA PB 1.1. 

B. Mounting Heights:  Top of trim 74 inches above finished floor, unless otherwise indicated. 

C. Mounting:  Plumb and rigid without distortion of box.  Mount flush panelboards uniformly flush 

with wall finish. 

D. Circuit Directory:  Type directory to indicate installed circuit loads after balancing panelboard loads. 

 Directory to reference permanent room numbering in lieu of room numbering shown on the 

drawings.  Obtain approval before installing. 

E. Install filler plates in unused spaces. 

F. Provision for Future Circuits at Flush Panelboards:  Stub four 1-inch (27-GRC) empty conduits from 

panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub 

four 1-inch (27-GRC) empty conduits into raised floor space or below slab not on grade. 

G. Wiring in Panelboard Gutters:  Arrange conductors into groups, and bundle and wrap with wire ties 

after completing load balancing. 

H. Labels for identifying the breakers shall be engraved laminated plastic strips attached by screws or 

Phenolic buttons or small window frame type.  Adhesive stick-on labels will not be acceptable. 

3.2 IDENTIFICATION 

A. Identify field-installed wiring and components and provide warning signs as specified in 

Division 26, Section 26 0553, Identification for Electrical Systems. 

B. Panelboard Nameplates:  Label each panelboard with engraved laminated-plastic or metal 

nameplates mounted with corrosion-resistant screws. 

3.3 GROUNDING 

A. Make equipment grounding connections for panelboards or main electrical ground bus as indicated. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals, including grounding connections, according to 

manufacturer's published torque-tightening values.  Where manufacturer's torque values are not 

indicated, use those specified in UL 486A and UL 486B. 
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3.5 FIELD QUALITY CONTROL 

A. Balancing Loads:  After Substantial Completion, but not more than 2 months after Final Acceptance, 

conduct load-balancing measurements and make circuit changes as follows: 

1. Perform measurements during period of normal working load as advised by Owner. 

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the 

facility.  Make special arrangements with Owner to avoid disrupting critical 24-hour services 

such as fax machines and on-line data processing, computing, transmitting, and receiving 

equipment. 

3. Recheck loads after circuit changes during normal load period.  Record all load readings 

before and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not 

acceptable.  Rebalance and recheck as required to meet this minimum requirement. 

B. Infrared Scanning:  After Substantial Completion, but not more than 2 months after Final 

Acceptance, perform an infrared scan of each panelboard.  Remove fronts to make joints and 

connections accessible to a portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scanning of each 

panelboard 11 months after date of Substantial Completion. 

2. Instrument:  Use an approved infrared scanning device designed to measure temperature or 

detect significant deviations from normal values.  Provide calibration record for device used. 

3. Record of Infrared Scanning:  Prepare a certified report identifying panelboards checked and 

describing results of scanning.  Include notation of deficiencies detected, remedial action 

taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

3.7 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters 

and other spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish. 

 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes various types of receptacles, connectors, switches, and finish plates. 

1.3 SUBMITTALS 

A. Submit the following according to the Conditions of the Contract and Division 1 Specification 

Sections. 

B. Product data for each product specified, including all information required to show compliance with 

all requirements. 

C. Shop Drawings: Legends for receptacles and switch plates. 

D. Samples of devices, device plates, and telephone/power service poles for color selection and 

evaluation of technical features. 

E. Operation and maintenance data for materials and products specified in this Section to include in the 

"Operating and Maintenance Manual" specified in Division 1. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 70, National Electrical Code for devices and installation. 

B. Listing and Labeling:  Provide products that are listed and labeled for their applications and 

installation conditions and for the environments in which installed. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 

1.5 COORDINATION 

A. Wiring Devices for Owner Furnished Equipment:  Match devices to plug connectors for Owner-

furnished equipment. 

B. Cord and Plug Sets:  Match cord and plug sets to equipment requirements. 
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1.6 EXTRA MATERIALS 

A. Furnish the following extra materials, packaged with protective covering for storage, and identified 

with labels describing contents.  Deliver extra materials to the Owner. 

1. Telephone/Power Service Poles:  1 for each 10, but not less than 1. 

2. Floor Service Outlet Assemblies:  1 for each 10, but not less than 1. 

3. Poke-Through Fire-Rated Closure Plugs:  1 for each 5 floor service outlets installed, but not 

less than 2. 

4. Transient-Voltage Surge-Suppressor Receptacles:  1 for each 8 installed, but not less than 2. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Wiring Devices: 

a. Arrow Hart Div., Cooper Industries 

b. Bryant Electric, Inc. 

c. Eagle Electric Mfg. Co., Inc. 

d. General Electric Co. 

e. Hubbell Inc. 

f. Leviton Mfg. Co., Inc. 

g. Pass & Seymour/Legrand 

2. Wiring Devices for Hazardous (Classified) Locations: 

a. Crouse-Hinds Electrical Construction 

b. Killark Electrical Mfg. Co. 

c. Pyle-National Co. 

3. Multi-Outlet Assemblies: 

a. Airey-Thompson Co., Inc. 

b. Dual-Lite 

c. Isoduct Energy Systems 

d. Kellems Div., Hubbell, Inc. 

e. Wiremold Co. 

4. Poke-Through, Floor Service Outlets, and Telephone/Power Poles: 

a. American Electric 

b. Hubbell, Inc. 

c. Pass & Seymour/LeGrand 

d. Square D Co. 

e. Walker Div., Butler Mfg. Co. 

f. Wiremold Co. 
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2.2 WIRING DEVICES 

A. Comply with NEMA Standard WD 1, "General Purpose Wiring Devices." 

B. Enclosures:  NEMA 1 equivalent, except as otherwise indicated. 

C. Color:  By Architect except as otherwise indicated or required by Code. 

D. Receptacles, Straight-Blade and Locking Type:  Except as otherwise indicated, comply with Federal 

Specification W-C-596 and heavy-duty grade of UL Standard 498, "Electrical Attachment Plugs and 

Receptacles."  Provide NRTL labeling of devices to verify these compliances. 20A unless noted 

otherwise. 

E. Receptacles, Straight-Blade, Hospital Grade:  Listed and labeled for compliance with Hospital Grade 

of UL Standard 498, "Electrical Attachment Plug and Receptacle," and Federal Specification W-C-

598.  20A unless noted otherwise. 

F. Receptacles, Straight-Blade, Special Features:  Comply with the basic requirements specified above 

for straight-blade receptacles of the class and type indicted, and with the following additional 

requirements: 

1. Ground-Fault Circuit Interrupter (GFCI) Receptacles:  UL Standard 943, "Ground Fault 

Circuit Interrupters," feed-through type, with integral NEMA 5-20R duplex receptacle 

arranged to protect connected downstream receptacles on the same circuit. Design units for 

installation in a 2-3/4-inch deep outlet box without an adapter. 

2. Isolated Ground Receptacles:  Equipment grounding contacts are connected only to the green 

grounding screw terminal of the device and have inherent electrical isolation from the 

mounting strap. 

a. Devices:  Listed and labeled as isolated ground receptacles. 

b. Isolation Method:  Integral to the receptacle construction and not dependent on 

removable parts. 

3. Transient-Voltage Surge-Suppressor (TVSS) Receptacles:  Duplex type, NEMA  

5-20R configuration, with integral transient-voltage surge protection in a minimum of 3 

modes:  line-to-ground, line-to-neutral, and neutral-to-ground; listed as complying with UL 

Standard 1449 "Transient Voltage Surge Suppressors." 

a. Surge Protection Components:  Multiple metal-oxide varistors, rated for 500 V 

transient suppression voltage nominal clamp level and minimum single transient pulse 

energy dissipation of 140 J, line-to-neutral, and 70 J, line-to-ground and neutral-to-

ground. 

b. Active Protection Indication:  A light visible in the face of the device indicates the state 

of the device as "active" or "no longer active." 

c. Identification:  Distinctive marking on face of device denotes transient-voltage surge-

suppressor type unit. 

G. Receptacles, Industrial Heavy-Duty:  Conform to NEMA Standard PK 4 "Plugs, Receptacles, and 

Cable Connectors of the Pin and Sleeve Type for Industrial Use." 

H. Receptacles in Hazardous (Classified) Locations:  Comply with NEMA Standard FB 11 "Plugs, 
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Receptacles, and Connectors of the Pin and Sleeve Type for Hazardous Locations" and UL Standard 

1010 "Receptacle-Plug Combinations for Use in Hazardous (Classified) Locations." 

I. Pendant Cord/Connector Devices:  Matching, locking type, plug and plug receptacle body connector, 

NEMA L5-20P and L5-20R, heavy-duty grade. 

1. Bodies:  Nylon with screw-open cable-gripping jaws and provision for attaching external 

cable grip. 

2. External Cable Grip:  Woven wire mesh type made of high-strength galvanized-steel wire 

strand and matched to cable diameter and with attachment provision designed for the 

corresponding connector. 

J. Cord and Plug Sets:  Match voltage and current ratings and number of conductors to requirements of 

the equipment being connected. 

1. Cord:  Rubber-insulated, stranded copper conductors, with type SOW-A jacket.  Grounding 

conductor has green insulation.  Ampacity is equipment rating plus 30 percent minimum. 

2. Plug:  Male configuration with nylon body and integral cable-clamping jaws.  Match to cord 

and to receptacle type intended for connection. 

K. Snap Switches:  Quiet-type a.c. switches, NRTL listed and labeled as complying with UL Standard 

20 "General Use Snap Switches," and with Federal Specification W-S-896.  Specification Grade 

20A, 120-277V. 

L. Snap Switches in Hazardous (Classified) Locations:  Comply with UL Standard 894, "Switches for 

Use in Hazardous (Classified) Locations." 

M. Dimmer Switches:  Modular full-wave solid-state units with integral, quiet on-off switches, and 

audible and electromagnetic noise filters. 

1. Wattage rating exceeds connected load by 30 percent minimum, except as otherwise 

indicated. 

2. Control:  Continuously adjustable slide OR toggle.  Single-pole or 3-way switch to suit 

connections. 

3. Incandescent Lamp Dimmers:  Modular dimmer switches for incandescent fixtures; switch 

poles and wattage as otherwise indicated, 120 V, 60 Hz with continuously adjustable, toggle, 

or slide, single-pole with soft tap or other quiet switch.  Equip with electromagnetic filter to 

eliminate noise, RF and TV interference, and 5-inch wire connecting leads.  As manufactured 

by Lutron Nova. 

4. Fluorescent Lamp Dimmers:  Modular dimmer switches compatible with dimmer ballasts. 

Trim potentiometer adjusts low-end dimming.  Dimmer-ballast combination is capable of 

consistent dimming to a maximum of 10 percent of full brightness.  As manufactured by 

Lutron Nova. 

N. Weatherproof Receptacles: Duplex receptacles, comply with basic requirements above.  Cast metal 

box, cover plate, and cover to provide weatherproof capability with plugs and cords installed. 

O. Wall Plates:  Single and combination types that mate and match with corresponding wiring devices.  

Features include the following: 

1. Color:  Matches wiring device except as otherwise indicated. 
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2. Plate-Securing Screws:  Metal with heads colored to match plate finish. 

3. Material for Unfinished Spaces:  Galvanized steel. 

2.3 FLOOR SERVICE OUTLET ASSEMBLIES 

A. Types:  Modular, above-floor, dual-service units suitable for the wiring method used. 

B. Compartmentation:  Barrier separates power and signal compartments. 

C. Housing Material:  Die-cast aluminum, satin finished. 

D. Power Receptacle:  NEMA configuration 5-20R, gray finish, except as otherwise indicated. 

E. Signal Outlet:  Blank cover with bushed cable opening, except as otherwise indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install devices and assemblies plumb and secure. 

B. Install wall plates when painting is complete. 

C. Arrangement of Devices:  Except as otherwise indicated, mount flush, with long dimension vertical, 

and grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall 

plates. 

D. Protect devices and assemblies during painting. 

E. Adjust locations at which floor service outlets and telephone/power service poles are installed to suit 

the indicated arrangement of partitions and furnishings. 

3.2 IDENTIFICATION 

A. Comply with Division 26, Section 26 0553, Identification for Electrical Systems. 

1. Switches:  Where 3 or more switches are ganged, and elsewhere where indicated, identify 

each switch with approved legend engraved on wall plate. 

2. Receptacles:  Identify the panelboard and circuit number from which served.  Use machine-

printed, pressure-sensitive, abrasion-resistant label tape on both faces of plate (front and rear) 

and durable wire markers or tags within outlet boxes. 

3.3 GROUNDING 

A. Isolated Ground Receptacles:  Connect to isolated grounding conductor routed to designated isolated 

equipment ground terminal of electrical system. 
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B. Equipment Ground: Connect to device and to box. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Test wiring devices for proper polarity and ground continuity.  Operate each operable 

device at least 6 times. 

B. Check TVSS receptacle indicating lights for normal indication. 

C. Test ground-fault circuit interrupter operation with both local and remote fault simulations according 

to manufacturer recommendations. 

D. Replace damaged or defective components. 

3.5 CLEANING 

A. General:  Internally clean devices, device outlet boxes, and enclosures.  Replace stained or 

improperly painted wall plates or devices.  Replace wall plates or devices marked with pencil, pen, 

or other non-standard marking system.  Thoroughly clean all device plates, remove fingerprints, 

smudges, and dirt. 

 

END OF SECTION 262726 
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SECTION 262813 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Fuses. 

2. Spare fuse cabinet. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Product Data for each fuse type specified.  Include the following: 

1. Descriptive data and time-current curves. 

2. Let-through current curves for fuses with current-limiting characteristics. 

3. Coordination charts and tables and related data. 

4. Fuse size for elevator feeder and disconnect applications. 

C. Field test reports indicating and interpreting test results. 

D. Maintenance data for tripping devices to include in the operation and maintenance manual specified 

in Division 1. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses from one source and by a single manufacturer. 

B. Comply with NFPA 70 for components and installation. 

C. Listing and Labeling:  Provide fuses specified in this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 
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1.5 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed, are packaged with protective 

covering for storage, and are identified with labels describing contents. 

1. Spare Fuses 0-2000 amperes:  Furnish quantity equal to 10 percent of each fuse type and size 

installed, but not less than 1 set of 3 of each type and size. 

2. Spare Fuses 2001-6000 amperes: One (1) set of three (3) of each type and size. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide fuses by one of the following: 

1. Cooper Industries, Inc.; Bussmann Div. 

2. General Electric Co.; Wiring Devices Div. 

3. Gould Shawmut 

4. Tracor, Inc.; Littelfuse, Inc. Subsidiary 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class as specified or indicated; current 

rating as indicated; voltage rating consistent with circuit voltage. 

1. Manufacturer:  All fuses to be of same manufacturer. 

2. Color:  Distinctive and easily identifiable. 

3. Listing:  UL Listed for application. 

2.3 SPARE FUSE CABINET 

A. Cabinet:  Wall-mounted, 0.05-inch thick steel unit with full-length, recessed piano-hinged door with 

key-coded cam lock and pull. 

1. Size:  Adequate for orderly storage of spare fuses specified with 15 percent spare capacity 

minimum. 

2. Finish:  Gray, baked enamel. 

3. Identification:  Stencil legend "SPARE FUSES" in 1-1/2-inch letters on door. 

4. Fuse Pullers:  For each size fuse. 

 

 

 

 

 

 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 
 

FUSES      262813 - 3       

    
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine utilization equipment nameplates and installation instructions to verify proper fuse 

locations, sizes, and characteristics. 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Main Service 601-6000 ampere:  Class L, time delay. 

B. Main Feeders 0-600 ampere:  Class J, time delay. 

C. Motor Branch Circuits:  Class J, time delay. 

D. Other Branch Circuits:  Class J, time delay. 

E. Control Transformers and Control Circuits:  Class CC or Class J, time delay. 

F. Fluorescent and H.I.D. Ballasts:  Over 300 volts, Class CC or Class J, time delay. 

G. DC Circuits:  Less than 500 volts, 0-600A Class J, time delay; 601-6000A Class L, time delay. 

H. Existing Installations:  As above, or RK1 time delay. 

3.3 INSTALLATION 

A. Install fuses in fusible devices as indicated.  Arrange fuses so fuse ratings are readable without 

removing fuse. 

B. Install spare fuse cabinet where indicated. 

C. Torque mounting bolts to ASTM recommendations. 

D. Bolted in place fuses to have "Belleville" washers between each bolt head or nut and fuse blade. 

3.4 IDENTIFICATION 

A. Install typewritten labels on inside door of each fused switch to indicate fuse replacement 

information. 

 

END OF SECTION 262813 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes individually mounted switches and circuit breakers used for the following: 

1. Service disconnect switches. 

2. Feeder and equipment disconnect switches. 

3. Feeder branch-circuit protection. 

4. Motor disconnect switches. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 26, Section 26 2726, Wiring Devices, for attachment plugs and receptacles, and snap 

switches used for disconnect switches. 

2. Division 26, Section 26 2413, Switchboards, for individually enclosed, fused power-circuit 

devices used as feeder disconnect switches. 

3. Division 26, Section 26 2813, Fuses, for fuses in fusible disconnect switches. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 

Specification Sections. 

B. Product Data for switches, circuit breakers, and accessories specified in this Section.  Include the 

following 

1. Descriptive data, time-current curves, and short circuit interrupting capacity. 

2. Let-through current curves for circuit breakers with current-limiting characteristics. 

3. Coordination charts and tables and related data. 

C. Wiring diagrams detailing wiring for power and control systems and differentiating between 

manufacturer-installed and field-installed wiring. 

D. Qualification data for firms and persons specified in the "Quality Assurance" Article to demonstrate 

their capabilities and experience.  Include lists of completed projects with project names and 

addresses, names and addresses of architects and owners, and other information specified. 

E. Field test reports indicating and interpreting test results. 
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F. Maintenance data for tripping devices to include in the operation and maintenance manual specified 

in Division 1. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain disconnect switches and circuit breakers from one source and by a single 

manufacturer. 

B. Comply with NFPA 70 for components and installation. 

C. Listing and Labeling:  Provide disconnect switches and circuit breakers specified in this Section that 

are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide disconnect switches and circuit 

breakers by one of the following: 

1. Fusible Switches: 

a. Eaton Corp.; Cutler-Hammer Products 

b. General Electric Co.; Electrical Distribution and Control Division 

c. General Switch Corp. 

d. Siemens Energy & Automation, Inc. 

e. Square D Co. 

2. Molded-Case Circuit Breakers: 

a. Eaton Corp.; Cutler-Hammer Products 

b. General Electric Co.; Electrical Distribution and Control Division 

c. General Switch Corp. 

d. Siemens Energy & Automation, Inc. 

e. Square D Co. 

3. Combination Circuit Breaker and Ground Fault Trip: 

a. American Circuit Breaker Corp. 

b. General Electric Co.; Electrical Distribution and Control Division 

c. Siemens Energy & Automation, Inc. 

d. Square D Co. 

4. Molded-Case, Current-Limiting Circuit Breakers: 

a. General Electric Co.; Electrical Distribution and Control Division 
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b. Siemens Energy & Automation, Inc. 

c. Square D Co. 

d. Westinghouse Electric Corp.; Distribution & Control Business Unit 

5. Integrally Fused, Molded-Case Circuit Breakers: 

a. General Electric Co.; Electrical Distribution and Control Division 

b. Siemens Energy & Automation, Inc. 

c. Westinghouse Electric Corp.; Distribution & Control Business Unit 

2.2 DISCONNECT SWITCHES 

A. Enclosed, Nonfusible Switch:  NEMA KS 1, Type HD with lockable handle. 

B. Enclosed, Fusible Switch, 800 A and Smaller:  NEMA KS 1, Type HD, clips to accommodate 

specified fuses, enclosure consistent with environment where located, handle lockable with 2 

padlocks, and interlocked with cover in CLOSED position. 

C. Enclosure:  NEMA KS 1, Type 1, unless otherwise specified or required to meet environmental 

conditions of installed location. 

1. Outdoor Locations:  Type 3 

2. Kitchen Areas:  Type 1 unless otherwise indicated on Plans. 

3. Other Wet or Damp Indoor Locations:  Type 3 

2.3 CIRCUIT BREAKERS 

A. Molded-Case Circuit Breaker:  NEMA AB 1, with lockable handle. 

Characteristics:  Frame size, trip rating, number of poles, and auxiliary devices as indicated and 

interrupting rating to meet available fault current. 

B. Application Listing:  Appropriate for application, including switching fluorescent lighting loads or 

heating, air-conditioning, and refrigerating equipment. 

C. Circuit Breakers, 200 A and Larger:  Trip units interchangeable within frame size. 

D. Circuit Breakers, 400 A and Larger:  Field-adjustable, short-time and continuous current settings. 

E. Current-Limiting Trips:  Where indicated, let-through ratings less than NEMA FU 1, Class RK-5. 

F. Current Limiters:  Where indicated, integral fuse listed for circuit breaker. 

G. Molded-Case Switch:  Where indicated, molded-case circuit breaker without trip units. 

H. Lugs:  Mechanical lugs and power-distribution connectors for number, size, and material of 

conductors indicated. 

I. Shunt Trip:  Where indicated. 
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J. Accessories:  As indicated. 

K. Enclosure:  NEMA AB 1, Type 1, unless otherwise specified or required to meet environmental 

conditions of installed location. 

1. Outdoor Locations:  Type 3. 

2. Other Wet or Damp Indoor Locations:  Type 3 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install disconnect switches and circuit breakers in locations as indicated, according to manufacturer's 

written instructions. 

B. Install disconnect switches and circuit breakers level and plumb. 

C. Install wiring between disconnect switches, circuit breakers, control, and indication devices. 

D. Connect disconnect switches and circuit breakers and components to wiring system and to ground as 

indicated and instructed by manufacturer. 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  Where manufacturer's torque values are not indicated, use those specified 

in UL 486A and UL 486B. 

E. Identify each disconnect switch and circuit breaker according to requirements specified in 

Division 26, Section 26 0553, Identification for Electrical Systems. 

3.2 FIELD QUALITY CONTROL 

A. Testing:  After installing disconnect switches and circuit breakers and before electrical circuitry has 

been energized, demonstrate product capability and compliance with requirements. 

1. Procedures:  Perform each visual and mechanical inspection and electrical test stated in 

NETA ATS, Section 7.5 for disconnect switches and Section 7.6 for molded-case circuit 

breakers.  Certify compliance with test parameters. 

B. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 

otherwise, remove and replace with new units and retest. 

3.3 ADJUSTING 

A. Set field-adjustable disconnect switches and circuit-breaker trip ranges as indicated. 
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3.4 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  

Remove burrs, dirt, and construction debris and repair damaged finish including chips, scratches, 

and abrasions. 

 

END OF SECTION 262816 
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SECTION 262820 - GROUND-FAULT PROTECTION 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplemental General 

Conditions and Division 1 Specification Sections, apply to this section. 

1.2 SUMMARY 

A. This section includes ground-fault sensing, relaying, tripping, and monitoring devices for 

installation in distribution switchboards and panelboards rated 600 V and less. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 

Division 1 Specification Sections. 

B. Product Data for each component specified. 

C. Wiring diagrams detailing wiring for power and control systems and differentiating between 

manufacturer-installed and field-installed wiring. 

D. Qualification data for firms and persons specified in "Quality Assurance" Article to demonstrate 

their capabilities and experience.  Include lists of completed projects with project names and 

addresses, names and addresses of architects and owners, and other information specified. 

E. Field test reports indicating and interpreting test results relative to compliance with performance 

requirements of ground-fault protection system. 

F. Maintenance data for ground-fault relay to include in the operation and maintenance manual 

specified in Division 1. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer to install ground-fault protection 

system components that is acceptable to manufacturer of switchboard or disconnect device in 

which installation is to be made. 

B. Manufacturer Qualifications:  Engage a firm experienced in manufacturing ground-fault 

protection components similar to those indicated for this Project and with a record of successful 

in-service performance. 

C. Testing Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as 

defined in OSHA Regulation 1910.7, or a full member company of the InterNational Electrical 
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Testing Association (NETA). 

1. Testing Agency Field Supervision:  Use persons currently certified by NETA or the 

National Institute for Certification in Engineering Technologies to supervise on-site 

testing specified in Part 3. 

D. Comply with UL 1053. 

E. Comply with NFPA 70. 

F. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 

100. 

PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

ground-fault protection components that may be incorporated into the Work include, but are not 

limited to, the following: 

1. Schneider Electric; Square D Group  

2.2 GROUND-FAULT SENSING DEVICES 

A. Current Sensors:  Round- or split-core rectangular current transformers. 

B. Short-Circuit Rating:  200,000 symmetrical amperes. 

C. Sensor Outputs:  Compatible with relay inputs. 

D. Split-Core Construction:  Rectangular sensors are constructed to allow installation and removal 

without disturbing electrical conductors being encircled. 

E. Relay Test Provisions:  Test winding in sensor is arranged to permit testing the operation of 

complete ground-fault protection system, including sensor, relay, monitor panel, and circuit-

interrupting device. 

2.3 RELAYS AND MONITORS 

A. Ground-Fault Relay:  Solid-state type that requires no external source of electrical power for 

relay operation. 

1. Testing and Tripping Voltage:  120 VAC, from external source. 

2. Interlocking:  Field wiring terminals and interface devices accommodate zone-selective 

coordination with other ground-fault relays or with ground-fault function of electronic 
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trip units of circuit breakers indicated for coordination. 

3. Pick-up Current Sensitivity:  Field adjustable from 100 to 1200 A, with calibrated dial 

designed to inhibit tampering with setting. 

4. Time Delay:  Field adjustable from instantaneous to one second, with calibrated dial 

designed to inhibit tampering with setting. 

5. UL 1053, Class I. 

6. Output Circuit:  Compatible with rating of tripping coils of interrupting device. 

7. Zone-Selective Coordination Capability:  Designed to coordinate with other ground-fault 

protection and with electronic trip units of circuit breakers indicated for coordination. 

B. Monitor Panels:  Include ground-fault indicator, control-power indicator, and test and reset 

buttons, arranged to allow testing with and without tripping. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Examine equipment to receive ground-fault protection devices for compliance with installation 

tolerances and other conditions affecting integrity and safety of completed installation and 

performance of the ground-fault protection system.  Do not proceed with installation until 

unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install ground-fault protection devices according to manufacturer's written instructions. 

B. Install sensors so they encircle power-conductor bus bars or cables symmetrically.   

Maintain clearances between conductors and sensor body as recommended by device 

manufacturer. 

C. Fasten and support sensors without mechanical stress, twisting, or misalignment being exerted 

by clamps, supports, bus bars, or cables. 

D. Install interconnecting wiring for zone-selective systems in raceway where it runs external to 

component enclosure.  Comply with Division 26 Sections, Raceways and Boxes and Wires and 

Cables. 

E. Connections:  Tighten connectors and terminals, including screws and bolts, according to 

equipment manufacturer's published torque-tightening values for equipment connectors.  Where 

manufacturer's torque values are not indicated, use those specified in UL 486A. 

3.3 FIELD QUALITY CONTROL 

A. Testing:  Upon completion of installation of ground-fault protection system and after electrical 

circuits have been energized, demonstrate capability and compliance with requirements. 
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1. Procedures:  Perform each visual and mechanical inspection and electrical test stated in 

NETA ATS, Section 7.14.  Certify compliance with test parameters. 

B. Correct malfunctioning units at site, where possible, and retest to demonstrate compliance; 

otherwise, remove and replace with new units and retest. 

3.4 ADJUSTING 

A. Perform short-circuit analysis and coordination study.  Set field-adjustable pick-up and time-

sensitivity values accordingly. 

B. Coordination:  Use zone-selective method with 0.1-second delay of upstream devices between 

upstream and downstream ground-fault protection devices and circuit-breaker electronic trip 

units. 

 

END OF SECTION 262820 
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SECTION 262913 - ENCLOSED CONTROLLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes ac motor-control devices rated 600 V and less that are supplied as enclosed 

units. 

B. Related Sections include the following: 

1. Division 26, Section 26 0553, Identification for Electrical Systems for labeling materials. 

2. Division 26, Section 26 2813, Fuses. 

3. Division 26, Section 26 4313, Transient Voltage Suppression for Low Voltage Electrical 

Power  

Circuits. 

1.3 SUBMITTALS 

A. Product Data:  For products specified in this Section, include catalog data, dimensions, ratings, data 

on features and components, and wiring diagrams. 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 

C. Maintenance Data:  For products to include in the maintenance manuals specified in Division 1. 

D. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed and 

arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents. 

E. Qualification Data for Field Testing Agency:  Certificates, signed by Contractor, certifying that 

agency complies with requirements specified in "Quality Assurance" Article below. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Maintain, within 100 miles of Project site, a service center capable of 

providing training, parts, and emergency maintenance and repairs. 

B. Source Limitations:  Obtain similar motor-control devices through one source from a single 

manufacturer. 
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C. Comply with NFPA 70. 

D. Listing and Labeling:  Provide motor controllers specified in this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, 

Article 100. 

1.5 COORDINATION 

A. Coordinate features of controllers and accessory devices with pilot devices and control circuits to 

which they connect. 

B. Coordinate features, accessories, and functions of each motor controller with the ratings and 

characteristics of the supply circuit, the motor, the required control sequence, and the duty cycle of 

the motor and load. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed, are packaged with protective 

covering for storage, and are identified with labels describing contents. 

1. Spare Fuses and Incandescent Indicating Lamps:  Furnish 1 spare for every 5 installed 

units, but not less than 1 set of 3 of each kind. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary 

2. Allen-Bradley Co.; Industrial Control Group 

3. Crouse-Hinds ECM.; Cooper Industries, Inc. Div. 

4. Danfoss Inc.; Danfoss Electronic Drives Div. 

5. Eaton Corp.; Westinghouse & Cutler-Hammer Products 

6. Furnas Electric Co. 

7. General Electric Co.; Electrical Distribution & Control Div. 

8. Siemens Energy & Automation, Inc. 

9. Square D Co. 

2.2 MANUAL MOTOR CONTROLLERS 

A. Description:  NEMA ICS 2, general purpose, Class A with toggle action and overload element.  

Include red pilot light. 
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2.3 MAGNETIC MOTOR CONTROLLERS 

A. Description:  NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless otherwise 

indicated.  

B. Control Circuit:  120 V; obtained from integral control power transformer, unless otherwise 

indicated.  Include a control power transformer with adequate capacity to operate connected pilot, 

indicating and control devices, plus 100 percent spare capacity. 

C. Combination Controller:  Factory-assembled combination controller and disconnect switch with or 

without overcurrent protection as indicated. 

1. Fusible Disconnecting Means:  NEMA KS 1, heavy-duty, fusible switch with rejection-

type fuse clips rated for fuses indicated.  Select and size fuses to provide Type 2 protection 

according to IEC 947-4-1, as certified by a Nationally Recognized Testing Laboratory. 

2. Nonfusible Disconnect:  NEMA KS 1, heavy-duty, nonfusible switch. 

3. Circuit-Breaker Disconnect:  NEMA AB 1, motor-circuit protector with field-adjustable 

short-circuit trip coordinated with motor locked-rotor amperes. 

D. Overload Relay:  NEMA ICS 2, Class 10 tripping characteristics.  Ambient-compensated type with 

inverse-time-current characteristic.  Provide with heaters or sensors in each phase matched to 

nameplate full-load current of specific motor to which they connect, and with appropriate adjustment 

for duty cycle. 

2.4 ENCLOSURES 

A. Description:  Flush or surface-mounted cabinets as indicated.  NEMA 250, Type 1, unless otherwise 

indicated to meet environmental conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 

2. Kitchen Areas:  NEMA 250, Type 1 unless otherwise indicated on Plans. 

3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

2.5 ACCESSORIES 

A. Devices are factory installed in controller enclosure, unless otherwise indicated. 

B. Push-Button Stations, Pilot Lights, and Selector Switches:  NEMA ICS 2, heavy-duty type, push to 

test LED type pilot lights.  Red running and green stopped pilot lights.  Hand-Off-Auto selector 

switch unless otherwise indicated. 

C. Stop and Lockout Push-Button Station:  Momentary-break push-button station with a factory-applied 

hasp arranged so a padlock can be used to lock push button in depressed position with control circuit 

open. 

D. Control Relays:  Auxiliary and adjustable time-delay relays. 
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E. Auxiliary Contacts: Not less than 2 N.O. and 2 N.C. contacts. 

F. Elapsed Time Meters:  Heavy duty with digital readout in hours. 

G. Legend Plates: Provide for push buttons, pilot lights and selector switches. 

H. Meters:  Panel type, 2-1/2-inch minimum size with 90- or 120-degree scale and plus or minus 2 

percent accuracy.  Where indicated, provide transfer device with an off position.  Meters indicate the 

following: 

1. Ammeter:  To indicate output current, with current sensors rated to suit application. 

2. Voltmeter:  To indicate output voltage. 

I. Meters: Multi-function microprocessor meter. 

J. Phase-Failure and Undervoltage Relays:  Solid-state sensing circuit with isolated output contacts for 

hard-wired connection.  Provide adjustable undervoltage setting. 

K. Current-Sensing, Phase-Failure Relays:  Solid-state sensing circuit with isolated output contacts for 

hard-wired connection; arranged to operate on phase failure, phase reversal, current unbalance of 

from 30 to 40 percent, or loss of supply voltage.  Provide adjustable response delay. 

L. Surge Protective Devices:  IEEE C62.41, selected to meet requirements for a medium-exposure 

category. 

M. Impulse sparkover voltage coordinated with system circuit voltage. 

N. Factory mounted with Nationally Recognized Testing Laboratory listed and labeled mounting 

device. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Select features of each motor controller to coordinate with ratings and characteristics of supply 

circuit and motor; required control sequence; duty cycle of motor, drive, and load; and configuration 

of pilot device and control circuit affecting controller functions. 

B. Select horsepower rating of controllers to suit motor controlled. 

C. Use fractional-horsepower manual controllers for single-phase motors, unless otherwise indicated. 

D. Hand-Off-Automatic Selector Switches:  In covers of manual and magnetic controllers of motors 

started and stopped by automatic controls or interlocks with other equipment. 
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3.2 INSTALLATION 

A. Install independently mounted motor-control devices according to manufacturer's written 

instructions. 

B. Location:  Locate controllers within sight of motors controlled, unless otherwise indicated.  Mount 

with operating mechanism 5'-0" above floor or as indicated on drawings. 

C. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel channels 

bolted to wall.  For controllers not at walls, provide freestanding racks conforming to Division 26.  

D. Install freestanding equipment on concrete housekeeping bases conforming to Division 3 Section 

"Cast-in-Place Concrete." 

E. Motor-Controller Fuses:  Install indicated fuses in each fusible switch. 

3.3 IDENTIFICATION 

A. Identify motor-control components and control wiring according to Division 26, Section 26 0553, 

Identification for Electrical Systems. 

3.4 CONTROL WIRING INSTALLATION 

A. Install wiring between motor-control devices according to Division 26, Section 26 0519, Low 

Voltage Electrical Power Conductors and Cables. 

B. Bundle, train, and support wiring in enclosures. 

C. Connect hand-off-automatic switch and other automatic control devices where available. 

1. Connect selector switches to bypass only the manual and automatic control devices that 

have no safety functions when switch is in the hand position. 

3.5 CONNECTIONS 

A. Tighten connectors, terminals, bus joints, and mountings.  Tighten field-connected connectors and 

terminals, including screws and bolts, according to manufacturer's published torque-tightening 

values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A and 

UL 486B. 

3.6 FIELD QUALITY CONTROL 

A. Testing:  After installing motor controllers and before electrical circuitry has been energized, 

demonstrate product capability and compliance with requirements. 
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1. Procedures:  Perform each visual and mechanical inspection and electrical test stated in 

NETA ATS, Sections 7.5, 7.6, and 7.16.  Certify compliance with test parameters. 

2. Remove and replace malfunctioning units with new units, and retest. 

3.7 CLEANING 

A. Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to 

match original finish.  Clean devices internally, using methods and materials recommended by 

manufacturer. 

3.8 DEMONSTRATION 

A. Training:  Engage a factory-authorized service representative to demonstrate solid-state and variable- 

speed controllers and train Owner's maintenance personnel. 

1. Conduct a minimum of four (4) hours of training in operation and maintenance as 

specified in Division 1 Section Contract Closeout.  Include training relating to equipment 

operation and maintenance procedures. 

2. Schedule training with at least seven (7) days' advance notice. 

 

END OF SECTION 262913 
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER 

CIRCUITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Type 1 surge protective devices. 

2. Type 2 surge protective devices. 

3. Enclosures. 

4. Conductors and cables. 

B. Related Requirements: 

1. Section 262413 "Switchboards" for integral SPDs installed by switchboard manufacturer. 

2. Section 262416 "Panelboards" for integral SPDs installed by panelboard manufacturer. 

3. Section 262726 "Wiring Devices" for integral SPDs installed by receptacle manufacturer. 

1.3 DEFINITIONS 

A. Inominal: Nominal discharge current. 

B. MCOV: Maximum continuous operating voltage. 

C. Mode(s), also Modes of Protection: air of electrical connections where the VPR applies. 

D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic current-

voltage characteristic. 

E. NRTL: Nationally recognized testing laboratory. 

F. OCPD: Overcurrent protective device. 

G. SCCR: Short-circuit current rating. 

H. SPD: Surge protective device. 

I. Type 1 SPDs: Permanently connected SPDs intended for installation between the secondary of 

the service transformer and the line side of the service disconnect overcurrent device. 
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J. Type 2 SPDs: Permanently connected SPDs intended for installation on the load side of the 

service disconnect overcurrent device, including SPDs located at the branch panel. 

K. Type 3 SPDs: Point of utilization SPDs. 

L. VPR: Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include electrical characteristics, specialties, and accessories for SPDs. 

2. NRTL certification of compliance with UL 1449. 

a. Tested values for VPRs. 

b. Inominal ratings. 

c. MCOV, type designations. 

d. OCPD requirements. 

e. Manufacturer's model number. 

f. System voltage. 

g. Modes of protection. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Sample Warranty: For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For SPDs to include in maintenance manuals. 

1.7 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace SPDs that fail in materials or 

workmanship within 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TYPE 1 SURGE PROTECTIVE DEVICES (SPDs) 

A. Source Limitations: Obtain devices from single source from single manufacturer. 
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B. Standards: 

1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 1449, Type 1. 

C. Product Options: 

1. Include integral disconnect switch. 

2. Include internal thermal protection that disconnects the SPD before damaging internal 

suppressor components. 

3. Include indicator light display for protection status. 

4. Include audible alarm. 

5. Include NEMA ICS 5, dry Form C contacts rated at 2 A and 24 V ac for remote 

monitoring of protection status. 

6. Include surge counter. 

D. Performance Criteria: 

1. MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 

120/240 V power systems, and not less than 115 percent of nominal system voltage for 

480Y/277 V power systems. 

2. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per 

phase must not be less than 160 kA for Panelboards and 320 kA for Switchboards. Peak 

surge current rating must be arithmetic sum of the ratings of individual MOVs in a given 

mode. 

3. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V and 

208Y/120 V, three-phase, four-wire circuits must not exceed the following: 

a. Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V. 

b. Line to Line: 2000 V for 480Y/277 V and 1200 V for 208Y/120 V. 

4. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits 

must not exceed the following: 

a. Line to Neutral: 700 V. 

b. Line to Line: 1200 V. 

5. SCCR: Not less than 200 kA. 

6. Inominal Rating: 20 kA. 

2.2 TYPE 2 SURGE PROTECTIVE DEVICES (SPDs) 

A. Source Limitations: Obtain devices from single source from single manufacturer. 

B. Standards: 

1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 1449, Type 2. 

2. Comply with UL 1283. 
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C. Product Options: 

1. Include LED indicator lights for power and protection status. 

2. Include internal thermal protection that disconnects the SPD before damaging internal 

suppressor components. 

3. Include NEMA ICS 5, dry Form C contacts rated at 2A and 24V ac for remote 

monitoring of protection status. 

4. Include surge counter. 

D. Performance Criteria: 

1. MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 

120/240 V power systems, and not less than 115 percent of nominal system voltage for 

480Y/277 V power systems. 

2. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per 

phase must not be less than 100 kA for panelboards and 150 kA for Switchboards kA. 

Peak surge current rating must be arithmetic sum of the ratings of individual MOVs in a 

given mode. 

3. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V and 

208Y/120 V, three-phase, four-wire circuits must not exceed the following: 

a. Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V. 

b. Line to Ground: 1200 V for 480Y/277 V and 700 V for 208Y/120 V. 

c. Neutral to Ground: 1200 V for 480Y/277 V and 700 V for 208Y/120 V. 

d. Line to Line: 2000 V for 480Y/277 V and 1200 V for 208Y/120 V. 

4. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits 

must not exceed the following: 

a. Line to Neutral: 700 V. 

b. Line to Ground: 700 V. 

c. Neutral to Ground: 700 V. 

d. Line to Line: 1200 V. 

5. SCCR: Equal or exceed 100 kA. 

6. Inominal Rating: 10 kA. 

2.3 TYPE 3, TYPE 4, AND TYPE 5 SURGE PROTECTIVE DEVICES (SPDs) 

A. Type 3, Type 4, and Type 5 SPDs are not approved for field installation.  

2.4 ENCLOSURES 

A. Indoor Enclosures: NEMA 250, Type 1. 

B. Outdoor Enclosures: NEMA 250, Type 3R. 
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2.5 CONDUCTORS AND CABLES 

A. Power Wiring: Same size as SPD leads, complying with Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Provide OCPD and disconnect for installation of SPD in accordance with UL 1449 and 

manufacturer's written instructions. 

C. Install leads between disconnects and SPDs short, straight, twisted, and in accordance with 

manufacturer's written instructions. Comply with wiring methods in Section 260519 "Low-

Voltage Electrical Power Conductors and Cables." 

1. Do not splice and extend SPD leads unless specifically permitted by manufacturer. 

2. Do not exceed manufacturer's recommended lead length. 

3. Do not bond neutral and ground. 

D. Use crimped connectors and splices only. Wire nuts are unacceptable. 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Compare equipment nameplate data for compliance with Drawings and the 

Specifications. 

2. Inspect anchorage, alignment, grounding, and clearances. 

3. Verify that electrical wiring installation complies with manufacturer's written installation 

requirements. 

B. SPDs that do not pass tests and inspections will be considered defective. 

C. Prepare test and inspection reports. 

3.3 STARTUP SERVICE 

A. Complete startup checks in accordance with manufacturer's written instructions. 

B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs 

installed. Disconnect SPDs before conducting insulation-resistance tests; reconnect them 

immediately after the testing is over. 
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C. Energize SPDs after power system has been energized, stabilized, and tested. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

operate and maintain SPDs. 

END OF SECTION 264313 
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SECTION 265618 - INTERIOR LED LUMINAIRES 

PART 1 - GENERAL   

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior solid-state luminaires that use LED technology. 

2. Lighting fixture supports. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 

time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 

contactors. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, and finishes. 

3. Include physical description and dimensions of luminaires. 

4. Include emergency lighting units, including batteries and chargers. 
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5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 

6. Photometric data and adjustment factors based on laboratory tests, complying with 

IESNA Lighting Measurements Testing and Calculation Guides, of each lighting fixture 

type. The adjustment factors shall be for lamps and accessories identical to those 

indicated for the lighting fixture as applied in this Project IES LM-79, IES LM-80 and 

IESNA TM-21-11. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 

laboratory with a current accreditation under the National Voluntary Laboratory 

Accreditation Program for Energy Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 

certified by a qualified independent testing agency. Photometric data for remaining 

luminaires shall be certified by manufacturer. 

7. Include lighting calculations for each space using standard reflectances and working 

plane height of 30” AFF for comparison to Basis of Design. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing laboratory providing photometric data for luminaires. 

B. Seismic Qualification Certificates: For luminaires, accessories, and components, from 

manufacturer. 

1. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

C. Detailed description of equipment anchorage devices on which the certification is based and 

their installation requirements. 

D. Product Certificates: For each type of luminaire. 

E. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by 

a qualified testing agency. 

F. Sample warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 

and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 

laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 

agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 

defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 

Lighting Products, and complying with the applicable IES testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 

before shipping. 

1.9 WARRANTY 

A. Warranty for all luminaire types: Manufacturer and Installer agree to repair or replace any and 

all components of luminaires that fail in materials or workmanship within specified warranty 

period. 

1. Warranty Period:  Manufacturer and Installer agree to repair or replace components of 

luminaires that fail in materials or workmanship for Five years from date of Substantial 

Completion. 

2. The warranty specified in this Article shall not deprive the Owner of other rights the 

Owner may have under other provisions of the Contract Documents and shall be in 

addition to, and run concurrent with, other warranties made by the Contractor under 

requirements of the Contract Documents 

3. Failures include, but are not limited to, the following: 

a. Structural failures, including luminaire support components. 

b. Faulty operation of luminaires and accessories. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.  Warranty against perforation or erosion of finish due to weathering. 

d. Color Retention:  Warranty against fading, staining, and chalking due to effects of 

weather and solar radiation. 
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e. Installation defects that may create faulty issues 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined 

according to ASCE/SEI 7. 

B. Seismic Performance: Luminaires and LEDs shall be labeled vibration and shock resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation of 

any parts when subjected to the seismic forces specified and the luminaire will be fully 

operational during and after the seismic event." 

2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 

class and division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM Global. 

D. Recessed Fixtures: Comply with NEMA LE 4. 

E. CRI of minimum 80. CCT of 3500K. 

F. Rated lamp life of 50,000 hours. 

G. LEDs dimmable from 100 percent to 0 percent of maximum light output. 

2.3 INTERNAL LINEAR DRIVER 

A. Physical Characteristics 

A. Driver shall be available in an all metal-can construction for optimal thermal performance. 

 

B. Driver shall have a slim profile with height ≤ 1 in and width ≤ 1.2 in. 

 

C. Driver shall be provided with integral color-coded connectors. 

B. Performance Requirements 

A. Driver shall operate from 50/60 Hz input source of 120V through 277V with sustained 

variations of +/- 10% (voltage) with no damage to the Driver. 
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B. Driver output shall be regulated to +/- 5% across published load range. 

C. Driver shall have an easy way to lower the output current, without using the dimming leads. 

D. Driver shall have a Power Factor greater than 0.90 for primary application to 50% of full load 

rating. 

E. Driver input current shall have Total Harmonic Distortion (THD) of less than 20% to 50% of 

full load rating. 

F. Driver shall have a Class A sound rating. 

G. Driver shall have a minimum operating temperature of -20C (-4F). 

H. Driver shall tolerate sustained open circuit and short circuit output conditions without fail and 

auto-resetting without need for external fuses or trip devices. 

I. Driver output ripple current shall be less than 15% measured peak-to-average, with ripple 

frequency >100Hz. 

J. Driver performance requirements shall be met when operated to 50% of full load rating. 

K. Driver shall be rated for UL Damp and Dry locations. 

L. Driver shall have integral common mode and differential mode surge protection of 

2.5kV(100kHz 30ohm ring wave). 

M. Driver shall have integral thermal foldback to reduce driver power above rated case 

temperature to protect the driver if temperatures reach unacceptable levels. 

N. Driver shall comply with NEMA 410 for in-rush current limits. 

O. Driver shall incorporate an integral means of limiting surges to the LEDs. 

C. Regulatory 

A. Driver shall not contain any Polychlorinated Biphenyl (PCB). 

B. Driver shall be Underwriters Laboratories (UL) recognized Class 2 per UL1310 or Canadian 

Standards Association (CSA) recognized Class 2 per CSA-C22.2. 

C. Driver shall comply with applicable requirements of the Federal Communications 

Commission (FCC) rules and regulations, Title 47 CFR part 15, for Non-Consumer 

equipment. 

D. Driver shall be RoHS compliant. 

D. Other 
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A. Driver shall be manufactured in a factory certified to ISO 9001 Quality System Standards. 

B. Driver shall carry a five-year limited warranty from date of manufacture against defects in 

material or workmanship, including replacement, for operation at a maximum case 

temperature of 75C  

C. Dimmable drivers shall be controlled by a Class 2 low voltage 0-10VDC controller with 

dimming range controlled between 1 and 8VDC with source current 150µA. 

D. Manufacturer shall have a 10-year history of producing electronic drivers for the North 

American market. 

E. Nominal Operating Voltage: Multi tap drivers will provide 120Vac and/or 277Vac. 

2.4 INTERNAL DOWNLIGHT DRIVER 

A. Physical Characteristics 

A. Driver shall be available in an all metal-can construction for optimal thermal performance. 

 

B. Driver shall be in a compact enclosure with integrated studs so that it can be mounted on the 

outside or a junction box, without the need of an additional enclosure. 

 

C. Driver shall be provided with integral color-coded connectors. 

B. Performance Requirements 

A. Driver shall operate from 50/60 Hz input source of 120V through 277V with sustained varia-

tions of +/- 10% (voltage) with no damage to the Driver. 

B. Driver output shall be regulated to +/- 5% across published load range. 

C. Driver shall have an easy way to lower the output current, without using the dimming leads. 

D. Driver shall have a Power Factor greater than 0.90 for primary application to 50% of full load 

rating. 

E. Driver input current shall have Total Harmonic Distortion (THD) of less than 20% to 50% of 

full load rating. 

F. Driver shall have a Class A sound rating. 

G. Driver shall have a minimum operating temperature of -20C (-4F). 

H. Driver shall tolerate sustained open circuit and short circuit output conditions without fail and 

auto-resetting without need for external fuses or trip devices. 

I. Driver output ripple current shall be less than 15% measured peak-to-average, with ripple 

frequency >100Hz. 

J. Driver performance requirements shall be met when operated to 50% of full load rating. 
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K. Driver shall be rated for UL Damp and Dry locations. 

L. Driver shall have integral common mode and differential mode surge protection of 

2.5kV(100kHz 30ohm ring wave). 

M. Driver shall have integral thermal foldback to reduce driver power above rated case tempera-

ture to protect the driver if temperatures reach unacceptable levels. 

N. Driver shall comply with NEMA 410 for in-rush current limits. 

O. Driver shall incorporate an integral means of limiting surges to the LEDs. 

C. Regulatory 

A. Driver shall not contain any Polychlorinated Biphenyl (PCB). 

B. Driver shall be Underwriters Laboratories (UL) recognized Class 2 per UL1310 or Canadian 

Standards Association (CSA) recognized Class 2 per CSA-C22.2. 

C. Driver shall comply with applicable requirements of the Federal Communications Commis-

sion (FCC) rules and regulations, Title 47 CFR part 15, for Non-Consumer equipment. 

D. Driver shall be RoHS compliant. 

D. Other 

A. Driver shall be manufactured in a factory certified to ISO 9001 Quality System Standards. 

B. Driver shall carry a five-year limited warranty from date of manufacture against defects in 

material or workmanship, including replacement, for operation at a maximum case tempera-

ture of 75C. 

C. Dimmable drivers shall be controlled by a Class 2 low voltage 0-10VDC controller with 

dimming range controlled between 1 and 8VDC with source current 150µA. 

D. Manufacturer shall have a 10-year history of producing electronic drivers for the North 

American market. 

E. Nominal Operating Voltage: Multi tap drivers will provide 120Vac and/or 277Vac 

2.5 DOWNLIGHT 

A. Luminaires on this project have been prior approved and only those indicated on 

Luminaire Schedule are allowed to bid this project. 

B. Minimum 1,000 lumens. Minimum allowable efficacy of 80 lumens per watt.  Unless noted 

otherwise on luminaires schedule. 

C. Universal mounting bracket. 

D. Integral junction box with conduit fittings. 
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2.6 STRIP LIGHT 

A. Luminaires on this project have been prior approved and only those indicated on 

Luminaire Schedule are allowed to bid this project. 

B. Minimum 750 lumens. Minimum allowable efficacy of 80 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.7 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 

3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 

operating conditions, and designed to permit new LEDs without use of tools. Designed to 

prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 

replacement and when secured in operating position. 

C. Housings: 

1. Will be as called for in the Luminaire Schedule for this project.  This will include 

housing and heat sink. 

2. Powder-coat and painted finish.  Unless otherwise noted in the luminaire schedule for this 

project. 

D. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 

where they will be readily visible to service personnel, but not seen from normal viewing angles 

when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 

b. Lamp diameter, shape, size, wattage, and coating. 

c. CCT and CRI for all luminaires. 

2.8 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 

components are acceptable if they are within the range of approved Samples and if they can be 

and are assembled or installed to minimize contrast. 
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2.9 LUMINAIRE FIXTURE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 

same as luminaire. 

C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 

threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before fixture installation. Proceed with installation only after unsatisfactory 

conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 

construction is sufficiently complete, clean luminaires used for temporary lighting and install 

new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and replacement of LEDs. 

3. Provide support for luminaire without causing deflection of ceiling or wall. 

4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 
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E. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 

3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaire Support: 

1. Attached using through bolts and backing plates on either side of wall as means of 

attachment. 

2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Recessed-Mounted Luminaires: 

1. Secure to any required outlet box. 

2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four 

locations, spaced near corners of luminaire. 

3. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire. 

H. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables" for wiring connections. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 

Verify transfer from normal power to battery power and retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

D. ADJUSTING 

E. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 

conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 

Some of this work may be required during hours of darkness. 
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1. During adjustment visits, inspect all luminaires. Replace drivers or luminaires that are 

defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 

3. Adjust the aim of luminaires in the presence of the Architect. 

 

END OF SECTION 265618 
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SECTION 265619 - LED EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 

technology. 

2. Luminaire supports. 

3. Luminaire-mounted photoelectric relays. 

B. Related Requirements: 

1. Division 26, Section 26 5618, LED Interior Lighting, for interior Luminaires, and acces-

sories. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Luminaire: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including LEDs, Drivers, Reflector, and Housing. 

1.4 ACTION SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 

Division 1 Specification Sections 

B. Product Data: For each type of luminaire. 

1. Arrange in order of luminaire schedule designation. 

2. Include data on features, accessories, and finishes. 
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3. Include physical description and dimensions of luminaire. 

4. LEDs, include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

5. Photometric data and adjustment factors based on laboratory tests, complying with IES 

Lighting Measurements Testing and Calculation Guides, of each luminaire type. The 

adjustment factors shall be for LEDs and accessories identical to those indicated for the 

luminaire as applied in this Project; IES LM-79 and IES LM-80 

a. Manufacturer's Certified Data: Photometric data certified by manufacturer's 

laboratory with a current accreditation under the NVLAP for Energy Efficient 

Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 

certified by a qualified independent testing agency. Photometric data for remaining 

luminaires shall be certified by manufacturer. 

6. Wiring diagrams for power, control, and signal wiring.  Wiring diagrams for control 

system showing both factory-installed and field-installed wiring for specific system of 

this Project, and differentiating between factory-installed and field-installed wiring. 

7. Photoelectric relays. 

8. Means of attaching luminaires to supports and indication that the attachment is suitable 

for components involved. 

9. Luminaire, LEDs, Drivers, Poles, and accessories.  Include data on features, Poles, 

accessories, finishes, and the following: 

a. Outline drawings indicating dimensions and principal features of Luminaire and 

Poles. 

b. Electrical Ratings and Photometric Data:  Certified results of independent 

laboratory tests for Luminaires and LEDs. 

10. Wind Resistance Calculations:  Certified by a registered professional engineer 

11. Anchor-Bolt Templates:  Keyed to specific poles and certified by manufacturer. 

12. Field test reports indicating and interpreting test results specified in Part 3 of this section. 

13. Maintenance data for products to include in the operation and maintenance manual 

specified in Division 1. 

14. Product certificates signed by manufacturers of lighting units certifying that their 

products comply with specified requirements. 

C. Include lighting calculations for each space using the following reflectance’s, 75,45,20, and 

working plane height of 30” AFF for comparison to Basis of Design 

D. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, and required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Include diagrams for power, signal, and control wiring. 

E. Samples: For each luminaire and for each color and texture indicated with factory-applied 

finish. 

F. Delegated-Design Submittal: For luminaire supports. 
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1. Include design calculations for luminaire supports and seismic restraints. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and 

coordinated with each other, using input from installers of the items involved: 

1. Luminaires. 

2. Structural members to which luminaires will be attached. 

3. Underground utilities and structures. 

4. Existing underground utilities and structures. 

5. Above-grade utilities and structures. 

6. Existing above-grade utilities and structures. 

7. Building features. 

8. Vertical and horizontal information. 

B. Qualification Data: For testing laboratory providing photometric data for luminaires. 

C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

D. Product Certificates: For each type of the following: 

1. Luminaire. 

2. Photoelectric relay. 

E. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by 

a qualified testing agency. 

F. Source quality-control reports. 

G. Sample warranty. 

1.6 PRIOR APPROVAL 

A. General:  Luminaire schedule list several manufacturers that are approved for use in bidding this 

project.   

B. Prior Approval Request:  A Request for prior approval will require the following. 

1. Submit each item in this article according to the conditions per prior approval outlined in 

Division 26, Section 26 0500, Common Work Results for Electrical. 

2. Provide a sample of the actual Luminaire proposed for approval. 
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3. Provide point-by-point calculations for areas served by proposed Luminaire.  Provide 

lighting calculations for each space using the following reflectance’s, 75,45,20, and 

working plane height of 30” AFF for comparison to Basis of Design. 

4. Information must be received by Engineer three (3) weeks prior to bid date. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires to include in operation and maintenance 

manuals. 

1. Provide a list of all LED types used on Project. Use ANSI and manufacturers' codes. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. LEDs: One for every 50 of each type and rating installed. Furnish at least one of each 

type. 

2. Glass, Acrylic, and Plastic Lenses, Covers, and Other Optical Parts: One for every 100 of 

each type and rating installed. Furnish at least one of each type. 

3. Diffusers and Lenses: One for every 50 of each type and rating installed. Furnish at least 

one of each type. 

4. Globes and Guards: One for every 50 of each type and rating installed. Furnish at least 

one of each type. 

1.9 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' 

laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 

agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 

defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 

Lighting Products and complying with applicable IES testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

B. Listing and Labeling:  Provide Luminaires and accessories specified in this Section that are 

listed and labeled for their indicated use and installation conditions on Project. 

1. Special Listing and Labeling:  Provide Luminaires for use underwater that are specifical-

ly listed and labeled for such use.  Provide Luminaires for use in hazardous (classified) 

locations that are listed and labeled for the specific hazard. 

2. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Arti-

cle 100. 

3. Electrical Component Standard:  Provide components that comply with NFPA 70 and 

that are listed and labeled by UL where available. 
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D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires. 

E. Installer Qualifications: An authorized representative who is trained and approved by 

manufacturer. 

F. Mockups: For exterior luminaires, complete with power and control connections. 

1. Obtain Architect's approval of luminaires in mockups before starting installations. 

2. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed work. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. General:  Store poles on decay-resistant treated skids at least 12 inches above grade and 

vegetation.  Support pole to prevent distortion and arrange to provide free air circulation 

B. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 

prior to shipping. 

C. Metal Poles:  Retain factory-applied pole wrappings until just before pole installation.  For 

poles with nonmetallic finishes, handle with web fabric straps 

1.11 FIELD CONDITIONS 

A. Verify existing and proposed utility structures prior to the start of work associated with 

luminaire installation. 

B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire 

installation. 

1.12 WARRANTY 

A. Warranty for all luminaire types: Manufacturer and Installer agree to repair or replace any and 

all components of luminaires that fail in materials or workmanship within specified warranty 

period. 

1. Warranty Period:  Manufacturer and Installer agree to repair or replace components of 

luminaires that fail in materials or workmanship for Five years from date of Substantial 

Completion. 

2. The warranty specified in this Article shall not deprive the Owner of other rights the 

Owner may have under other provisions of the Contract Documents and shall be in 
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addition to, and run concurrent with, other warranties made by the Contractor under 

requirements of the Contract Documents 

3. Failures include, but are not limited to, the following: 

a. Structural failures, including luminaire support components. 

b. Faulty operation of luminaires and accessories. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.  Warranty against perforation or erosion of finish due to weathering. 

d. Color Retention:  Warranty against fading, staining, and chalking due to effects of 

weather and solar radiation. 

e. Installation defects that may create faulty issues. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Luminaires on this project have been prior approved and only those indicated 

on Luminaire Schedule are allowed to bid this project. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined 

according to SCE/SEI 7. 

B. Seismic Performance: Luminaires and LEDs shall be labeled vibration and shock resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation of 

any parts when subjected to the seismic forces specified and the luminaire will be fully 

operational during and after the seismic event." 

2.3 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of 

hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM Global. 

D. UL Compliance: Comply with UL 1598 and listed for wet location where indicated in 

Luminaire schedule. 

E. Bulb shape complying with ANSI C79.1. 

F. CRI of minimum 80.  
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G. CCT of 4100 K or as indicated in the luminaire schedule. 

H. L70 LED life of 50,000 minimum hours. 

I. Internal driver. 

J. Nominal Operating Voltage: Multi-Tap Drivers - 120 V or 277 V. 

K. In-line Fusing:  Separate in-line fuse for each luminaire. 

L. LED Rating: LED marked for outdoor use. 

M. Source Limitations: Obtain luminaires from single source from a single manufacturer. 

N. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of 

luminaire from single source with resources to provide products of consistent quality in 

appearance and physical properties. 

O. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 

deform in use.  Provide filter/breather for enclosed Luminaires. 

P. Exposed Hardware Material:  Stainless steel. 

Q. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 

and UV radiation. 

R. Lenses and Refractors:  Materials as indicated.  Use heat- and aging-resistant, resilient gaskets 

to seal and cushion lens and refractor mounting in Luminaire doors. 

2.4 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Sheet Metal Components: Stainless steel. Form and support to prevent warping and sagging. 

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 

operating conditions, and designed to permit re-lamping without use of tools. Designed to 

prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 

re-lamping and when secured in operating position. Doors shall be removable for cleaning or 

replacing lenses. 

D. Diffusers and Globes: 

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing 

and other changes due to aging, exposure to heat, and UV radiation. 

2. Glass: Annealed crystal glass unless otherwise indicated. 

3. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated. 

E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion 

lenses and refractors in luminaire doors. 
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F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces: 85 percent. 

2. Specular Surfaces: 83 percent. 

3. Diffusing Specular Surfaces: 75 percent. 

G. Housings: 

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in 

use. 

2. Provide filter/breather for enclosed luminaires. 

H. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall be 

located where they will be readily visible to service personnel, but not seen from normal 

viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 

b. Lamp diameter, shape, size, wattage and coating. 

c. CCT and CRI for all luminaires. 

2.5 FINISHES 

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in 

appearance of adjoining components are not acceptable.  Arm, Bracket, and Tenon Mount will 

match poles' finish. 

B. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual 

for Architectural and Metal Products" for recommendations for applying and designating 

finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, 

grease, and other contaminants that could impair paint bond. Grind welds and polish 

surfaces to a smooth, even finish. Remove mill scale and rust, if present, from uncoated 

steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8. 

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 

primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color: As selected by Architect from manufacturer's full range. 

C. Mountings, Fastenings, and Appurtenances:  Corrosion-resistant items compatible with support 

components.  Use materials that will not cause galvanic action at contact points.  Use mountings 

that correctly position luminaire to provide indicated light distribution. 

2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for channel and angle iron supports and nonmetallic channel and angle supports. 
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B. Pole-Mounted Luminaires:  Conform to AASHTO LTS-3. 

C. Wind-load strength of total support assembly, including pole, arms, appurtenances, base, and 

anchorage, is adequate to carry itself plus Luminaires indicated at indicated heights above grade 

without failure, permanent deflection, or whipping in steady winds of 100 Mi./Hr. with a gust 

factor of 1.3. 

D. Poles:  Provide factory installed vibration dampers. 

E. Pole Shafts:  Round, straight. 

F. Pole Bases:  Anchor type with galvanized steel hold-down or anchor bolts, leveling nuts, and 

bolt covers.  

G. Poles:  Steel tubing conforming to ASTM A 500, Grade B, carbon steel with a minimum yield 

of 46,000 psi.  Poles are 1-piece construction up to 40 feet in length and have access handhole 

in wall. 

H. Metal Pole Grounding Provisions:  Welded 1/2-inch threaded lug, accessible through handhole. 

I. Steel Mast Arms:  Fabricated from 2-inch NPS (DN50) black steel pipe, continuously welded to 

pole attachment plate with span and rise as indicated. 

J. Metal Pole Brackets:  Designed to match pole metal.  Provide cantilever brackets without un-

derbrace, in sizes and styles indicated, with straight tubular end section to accommodate Lumi-

naire. 

K. Pole-Top Tenons:  Fabricated to support Luminaire or Luminaires and brackets indicated and 

securely fastened to pole top. 

L. Concrete for Pole Foundations:  Comply with structural details for the base required for Poles 

on this project.  Details in this division drawings indicate electrical information and do not call 

out any structural information. 

1. Construct according to Division 3, Section03 3000, Cast-in-Place Concrete. 

2. Comply with details and manufacturer's recommendations for reinforcing, anchor bolts, 

nuts, and washers.  Verify anchor-bolt templates by comparing with actual pole bases 

furnished. 

3. Finish:  Trowel and rub smooth parts exposed to view 

M. Embedded Poles:  Set poles to indicated depth, but not less than 1/6 of pole length below finish 

grade.  Dig holes large enough to permit use of tampers the full depth of hole.  Backfill in 6-

inch layers and thoroughly tamp each layer so compaction of backfill is equal to or greater than 

that of undisturbed earth. 

N. Pole Installation:  Use web fabric slings (not chain or cable) to raise and set poles. 

O. Luminaire Attachment:  Fasten to indicated structural supports. 

P. Luminaire Attachment with Adjustable Features or Aiming:  Attach fixtures and supports to al-

low aiming for indicated light distribution. 
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Q. Provide LED Luminaires with indicated LEDs according to manufacturer's written instructions.  

Replace malfunctioning LEDs. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 

connections before luminaire installation. 

C. Examine walls, roofs, and overhang ceilings for suitable conditions where luminaires will be 

installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 

construction is substantially complete, clean luminaires used for temporary lighting and install 

new lamps. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Use fastening methods and materials selected to resist seismic forces defined for the application 

and approved by manufacturer. 

C. Install lamps in each luminaire. 

D. Fasten luminaire to structural support. 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and relamping. 

3. Support luminaires without causing deflection of finished surface. 

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

E. Wall-Mounted Luminaire Support: 

1. Attached using through bolts and backing plates on either side of wall. 

F. Wiring Method: Install cables in raceways. Conceal raceways and cables. 
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G. Set Luminaires securely according to manufacturer's written instructions and approved Shop 

Drawings.  Install luminaires level, plumb, and square with finished grade unless otherwise 

indicated.  Install luminaires at height and aiming angle as indicated on Drawings. 

H. Coordinate layout and installation of luminaires with other construction. 

I. Luminaire Attachment with Adjustable Features or Aiming:  Attach fixtures and supports to 

allow aiming for indicated light distribution. Adjust luminaires that require field adjustment or 

aiming once luminaire is in place . 

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 

connections and wiring methods. 

K. Provide LED Luminaires with indicated LEDs according to manufacturer's written instructions.  

Replace malfunctioning LEDs 

3.4 GROUNDING 

A. Ground fixtures and metal poles according to Division 26, Section 26 0526, Grounding and 

Bonding for Electrical Systems. 

1. Poles:  Install 10-foot driven ground rod at each pole. 

2. Nonmetallic Poles:  Ground metallic components of lighting unit and foundations.  

Connect fixtures to grounding system with No. 6 AWG conductor, minimum 

3.5 CORROSION PREVENTION 

A. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 

concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-wrapping plastic 

tape applied with a 50 percent overlap. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems." 

3.7 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 

B. Give advance notice of dates and times for field tests. 

C. Provide instruments to make and record test results.  Use photometers with calibration 

referenced to National Institute of Standards and Technology (NIST) standards. 

D. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 
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1. Operational Test: After installing luminaires, control system, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

2. Verify operation of photoelectric controls. 

3. Check for intensity of illumination. 

4. Check for uniformity of illumination. 

5. Check for excessively noisy Driver. 

E. Illumination Tests: 

1. Measure light intensities at night. Use photometers with calibration referenced to NIST 

standards. Comply with the following IES testing guide(s): 

a. IES LM-5. 

b. IES LM-50. 

c. IES LM-52. 

d. IES LM-64. 

e. IES LM-72. 

F. Luminaire will be considered defective if it does not pass tests and inspections.  Replace or 

repair damaged and malfunctioning units, make necessary adjustments, and retest.  Repeat 

procedure until all units operate properly 

G. Prepare a written report of tests, inspections, observations, and verifications indicating and 

interpreting results. If adjustments are made to lighting system, retest to demonstrate 

compliance with standards. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain luminaires. 

3.9 ADJUSTING 

A. Clean units after installation.  Use methods and materials recommended by manufacturer.  

Adjust aimable fixtures to provide required light intensities. 

B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 

conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 

Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace LEDs or luminaires that are 

defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 

3. Adjust the aim of luminaires in the presence of the Architect. 
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3.10 EXTERIOR LIGHTING FIXTURE SCHEDULE 

A. The luminaire schedule located in the construction drawings describes each type of luminaire 

for the project.  Manufacturer’s catalog numbers are given for convenience.  Where 

discrepancies occur between catalog numbers and the descriptive information, the descriptive 

information shall take precedence.  Some required features, options, accessory equipment or 

special order requirements may not be included in the catalog number. 

END OF SECTION 265619 
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SECTION 270500 - COMMON WORK RESULTS FOR COMMUNICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General Conditions, Supplemental General 

Conditions, and Division 1 Specification Sections apply to all Sections of Division 27.  

B. The requirements listed under General Conditions and Supplementary Conditions and the General 

Requirements are applicable to this section and all subsequent sections of Division 27 and form a 

part of the contract. 

C. See Division 2, Site Work for Trenching, Backfilling and Compaction requirements. 

D. See Division 1, Coordination for additional requirements. 

E. See Division 1, Cutting and Patching for additional requirements. 

F. See Division 1, Submittals for additional requirements. 

G. See Division 5, Metal Fabrication for additional requirements. 

H. See Division 7, Firestopping for additional requirements. 

I. See Division 7, Joint Sealants for additional requirements. 

J. See Division 9, Painting for additional requirements. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements of electrical installations.  

The following administrative and procedural requirements are included in this Section to expand the 

requirements specified in Division 1: 

1. Submittals 

2. Coordination Drawings 

3. Record Documents 

4. Maintenance Manuals 

5. Rough-Ins 

6. Electrical Installations 

7. Cutting and Patching 

1.3 ELECTRICAL DIVISION INDEX 

Section 27 0500, Common Work Results for Communications 
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Section 27 0502, Demolition for Communications Systems 

Section 27 0526, Grounding and Bonding for Communications Systems 

Section 27 0528, Pathways for Communications Systems  

Section 27 0536, Cable Trays for Communications Systems 

Section 27 0544, Sleeves and Sleeve Seals for Communications Pathways and Cabling 

Section 27 1500, Communications Horizontal Cabling 

Section 27 5123, Intercommunications and Program Systems 

1.4 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. BCT: Bonding conductor for telecommunications. 

C. BICSI:  Building Industry Consulting Service International. 

D. Consolidation Point:  A location for interconnection between horizontal cables extending from 

building pathways and horizontal cables extending into furniture pathways. 

E. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection 

or cross-connection. 

F. EMI:  Electromagnetic interference. 

G. EMT: Electrical metallic tubing. 

H. GRC: Galvanized rigid steel conduit. 

I. IDC:  Insulation displacement connector. 

J. IMC: Intermediate metal conduit. 

K. Inter-building Backbone cable: UTP, optical fiber, and coaxial cable that connects 

telecommunications rooms that are in separate buildings. 

L. Intra-building Backbone cable: UTP, optical fiber, and coaxial cable that connects 

telecommunications rooms that are within the same buildings. 

M. LAN:  Local area network. 

N. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of several 

telecommunications outlet/connectors. 

O. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet 

cable terminates. 

P. TBB: Telecommunications Bonding Backbone. 

Q. TGB: Telecommunications grounding busbar. Term used synonymously with BCT. 
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R. TMGB: Telecommunications main grounding busbar. 

S. TR: Telecommunications Room. 

T. RCDD:  Registered Communications Distribution Designer. 

U. UTP:  Unshielded twisted pair. 

1.5 STANDARDS AND CODES 

A. Telecommunications design and installations shall adhere with industry standards, including but not 

limited to: 

1. NFPA-70, National Electrical Code 

2. NFPA-72, National Fire Alarm and Signaling Code 

3. BICSI Telecommunications Distribution Methods Manual (TDMM), 13th Edition 

4. ANSI/TIA/EIA-568-C: Generic Telecommunications Cabling for Customer Premises 

5. ANSI/TIA/EIA-568-C: Commercial Building Telecommunications Cabling Standard 

6. ANSI/TIA/EIA-568-C: Commercial Building Telecommunications Cabling Standard, Part 

2: Balanced Twisted Pair Cabling 

7. ANSI/TIA/EIA-568-C: Optical Fiber Cabling Components Standard 

8. ANSI/TIA/EIA-TIA-569-D: Commercial Building Standard for Telecommunications 

Pathways and Spaces 

9. ANSI/TIA/EIA-598-D: Color Coding of Fiber Optic Cables 

10. ANSI/TIA/EIA-606-B: The Administration Standard for the Telecommunications 

Infrastructure of Commercial Building 

11. ANSI/TIA/EIA-607-B: Commercial Building Grounding and Bonding Requirements for 

Telecommunications 

12. ANSI/TIA/EIA-758-B: Customer Owned Outside Plant Telecommunications Cabling 

Standard 

13. ANSI/TIA/EIA-526-14-C: Optical Power Loss Measurements of Installed Multimode 

Fiber Cable Plant. 

B. Comply with local AHJ codes and requirements in addition to these listed. 

C. Above referenced standards are to be most current version published at the time specifications 

are issued, including addendums, and technical services bulletins. 

1.6 RECORD DRAWINGS 

A. Maintain a complete and accurate set of marked up blue-line prints showing information on the 

installed location and arrangement of all electrical work, and in particular, where changes were made 

during construction.  Use red color to indicate additions or corrections to prints, green color to 

indicate deletions, and yellow color to indicate items were installed as shown.  Keep record drawings 

accurate and up-to-date throughout the construction period.  Record drawings may be reviewed and 

checked by the Architect/Engineer during the construction and in conjunction with review and 

approval of monthly pay requests.  Include copies of all addenda, RFI's, bulletins, and change orders 

neatly taped or attached to record drawing set.  Transmit drawings to the Architect/Engineer at the 

conclusion of the project for delivery to the Owner's Representative. 
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B. Prepare record documents in accordance with the requirements in Division 1, Section "PROJECT 

CLOSEOUT."  In addition to the requirements specified in Division 1, indicate installed conditions 

for: 

1. Major raceway systems, size and location, for both exterior and interior. 

2. Equipment locations (exposed and concealed), dimensioned from prominent building lines. 

3. Approved substitutions, Contract Modifications, and actual equipment and materials installed. 

1.7 QUALIFICATIONS 

A. Refer to Division 27 sections for installation and testing qualifications.  

1.8 SUBSTITUTIONS 

A. Refer to the requirements for substitutions in Division 01. 

B. Equipment submitted for substitution must fit the space conditions leaving adequate room for 

maintenance around all equipment.  A minimum of 36 inches, or more if required by Code, must be 

maintained clear in front of all electrical gutters, or other electrical apparatus.  Submit drawings 

showing the layout, size and exact method of interconnection of conduit, wiring and controls, which 

shall conform to the manufacturer's recommendations and these specifications.  The scale of these 

drawings shall be scale of Contract Drawings.  The Contractor shall bear the excess costs, by any and 

all crafts, of fitting the equipment into the space and the system designated.  Where additional labor 

or material is required to permit equipment submitted for substitution to function in an approved 

manner, this shall be furnished and installed by the Contractor without additional cost to the Owner.  

1.9 HAZARDOUS CONDITIONS 

A. Refer to Division 01 requirements related to the treatment of parts or items that are potentially 

hazardous to building occupants, maintenance and operation personnel, or to the public. 

1.10 DEFINITIONS 

A. Definitions of terms will be found in the National Electrical Code. 

B. Whenever a term is used in this Specification which is defined in the Code, the definition given will 

govern its meaning in this Specification. 

C. Whenever a technical term is used which does not appear in the Code, the definition to govern its 

meaning in these Specifications will be found in the Standard Dictionary of Electrical and Electronic 

Terms, published by the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, 

Piscataway, New Jersey 08855-1331. 

D. "Provide" means furnish, install, connect and test unless otherwise noted. 
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1.11 SUBMITTALS 

A. See Division 1 for all submission requirements. 

1.12 MAINTENANCE MANUALS 

A. Prepare maintenance manuals in accordance with Division 1, Section "PROJECT CLOSEOUT."  In 

addition to the requirements specified in Division 1, include the following information for equipment 

items: 

1. Description of function, normal operating characteristics and limitations, performance curves, 

engineering data and tests, and complete nomenclature and commercial numbers of 

replacement parts. 

2. Manufacturer’s printed operating procedures to include start-up, break-in, and routine and 

normal operating instructions; regulation, control, stopping, shutdown, and emergency 

instructions. 

3. Maintenance procedures for routine preventative maintenance and troubleshooting; 

disassembly, repair, and reassembly; aligning and adjusting instructions. 

4. Servicing instructions and schedules. 

1.13 DRAWINGS AND SPECIFICATIONS 

A. Electrical drawings are diagrammatic, but shall be followed as closely as actual construction and 

work of the other sections shall permit.  Size and location of equipment is drawn to scale wherever 

possible.  Do not scale from electrical drawings. 

B. Drawings and specifications are for the assistance and guidance of the Contractor.  Exact locations, 

distances, and levels will be governed by the building.  The Contractor shall make use of data in all 

the Contract Documents to verify information at the building site. 

C. In any case where there appears to be a conflict between that which is shown on the electrical 

drawings, and that shown in any other part of the Contract Documents, the Contractor shall notify 

and secure directions from the Architect. 

D. Drawings and specifications are intended to complement each other.  Where a conflict exists 

between the requirements of the drawings and/or the specifications, request clarification.  Do not 

proceed with work without direction. 

E. The Architect shall interpret the drawings and the specifications.  The Architect's interpretation as to 

the true intent and meaning thereof and the quality, quantity, and sufficiency of the materials and 

workmanship furnished thereunder shall be accepted as final and conclusive. 

F. In the case of conflicts not clarified prior to the bidding deadline, use the most costly alternative 

(better quality, greater quantity, and larger size) in preparing the bid.  A clarification will be issued to 

the successful bidder as soon as feasible after the award and, if appropriate, a deductive change order 

will be issued. 

G. Where items are specified in the singular, this division shall provide the quantity as shown on 

drawings plus any spares or extras indicated on the drawings or in the specifications. 
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H. Investigate structural and finish conditions and arrange work accordingly.  Provide all fittings, 

equipment, and accessories required for actual conditions. 

1.14 SIMILAR MATERIALS 

A. All items of a similar type shall be products of the same manufacturer. 

B. Contractor shall coordinate among suppliers of various equipment to assure that similar equipment 

type is product of the same manufacturer. 

1.15 DELIVERY, STORAGE AND HANDLING 

A. Deliver products to the project properly identified with names, model numbers, types, grades, 

compliance labels, and other information needed for identification. 

1.16 GUARANTEE-WARRANTY 

A. See Division 1 for warranties for more information. 

B. The following guarantee is a part of the specifications and shall be binding on the Contractor:  

"The Contractor guarantees that this installation is free from ALL defects.  He agrees to 

replace or repair any part of the installation which may fail within a period of one (1) year 

after date established below, provided that such failure is due to defects in the materials or 

workmanship or to failure to follow the specifications and drawings.  Warranty of the 

Contractor-furnished equipment or systems shall begin on the date the system or equipment is 

placed in operation for beneficial use of the Owner or occupancy by the Owner, whichever 

occurs first; such date to be determined in writing by means of issuing a 'Certificate of 

Substantial Completion', AIA Form G704."    

C. The extent of guarantees or warranties by Equipment and/or Materials Manufacturers shall not 

diminish the requirements of the Contractor's guarantee-warranty to the Owner. 

D. All items of electrical equipment furnished and installed under Division 27 shall be provided with a 

full two (1) year parts and labor warranty. 

PART 2 - PRODUCTS 

2.1 QUALITY OF MATERIALS 

A. All equipment and materials shall be new, and shall be the standard product of manufacturers 

regularly engaged in the production of electrical equipment, and shall be the manufacturer's latest 

design.  Specific equipment, shown in schedules on drawings and specified herein, is to set forth a 

standard of quality and operation. 
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2.2 ALTITUDE RATINGS 

A. Unless otherwise noted, all specified equipment capacities are for an altitude of 5,400 feet above sea 

level and adjustments to manufacturer's ratings must be made accordingly. 

2.3 EQUIPMENT REQUIREMENTS 

A. The electrical requirements for equipment specified or indicated on the drawings are based on 

information available at the time of design.  If equipment furnished for installation has electrical 

requirements other than those indicated on the electrical drawings, make all adjustments to wire and 

conduit size, controls, over current protection and installation as required to accommodate the 

equipment supplied.  Delineate all adjustments to the drawings reflecting the electrical system in a 

submittal to the Contract Administrator immediately upon knowledge of the required adjustment. 

B. Approved Equipment and Conductors: All electrical equipment and its components and materials 

shall meet all applicable UL criteria and bear the appropriate label of the UL. Where UL is not 

applicable or available, equipment shall be listed and labeled by a nationally recognized testing 

laboratory (NRTL).  The NRTL shall be listed by the federal occupational safety and health 

administration. 

PART 3 - EXECUTION 

3.1 COOPERATION WITH OTHER TRADES 

A. Coordinate all work so that the construction operations can proceed without harm to the Owner from 

interference, delay, or absence of coordination.  The Contractor shall be responsible for the size and 

accuracy of all openings. 

3.2 DRAWINGS 

A. The electrical drawings show the general arrangement of all special systems, equipment, etc., and 

shall be followed as closely as actual building construction and work of other trades will permit.  

Whenever discrepancies occur between plans and specifications, the most stringent shall govern.  All 

Contract Documents shall be considered as part of the work.  Coordinate with architectural, 

mechanical, and structural drawings.  Because of the small scale of the electrical drawings, it is not 

possible to indicate all offsets, fittings and accessories which may be required.  Provide all fittings, 

boxes, and accessories as may be required to meet actual conditions.  Should conditions necessitate a 

rearrangement of equipment, such departures and the reasons therefore, shall be submitted by the 

Contractor for review in the form of detailed drawings showing the proposed changes.  No changes 

shall be made without the prior written approval.  All changes shall be marked on record drawings. 

B. Should any doubt or question arise in respect to the true meaning of the drawings or specifications, 

the question shall be submitted in writing.  

C. Installation of all equipment shall be arranged to provide all clearances required for equipment 

operation, service, and maintenance, including minimum clearance, as defined by the National 

Electrical Code (NEC). 
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D. The Contractor's attention is directed to the unique architectural design features and consideration 

associated with this facility which will require significantly greater levels of coordination and 

cooperation for the work furnished and installed under Division 27 with the associated architectural, 

structural, and mechanical work than is normally necessary for a more typical facility. 

E. The installation of all concealed communication systems shall be carefully arranged to fit within the 

available space without interference with adjacent structural, mechanical and other electrical 

systems. 

3.3 ELECTRICAL INSTALLATIONS 

A. General: Sequence, coordinate, and integrate the various elements of the communication systems, 

materials, and equipment.  Comply with the following requirements: 

1. Coordinate electrical and communication systems, equipment, and materials installation with 

all other building components. 

2. Verify all dimensions by field measurements. 

3. Arrange for chases, slots, and openings in all other building components during progress of 

construction, to allow for electrical and communication systems installation. 

4. Coordinate the installation of required supporting devices and sleeves to be set in poured-in-

place concrete and other structural components as they are constructed. 

5. Sequence, coordinate, and integrate installations of communication systems materials and 

equipment for efficient flow of the Work.  Give particular attention to large equipment 

requiring positioning prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and 

equipment to provide the maximum clearance possible. 

7. Coordinate connection of communication systems with exterior underground and overhead 

utilities and services.  Comply with requirements of governing regulations, franchised service 

companies, and controlling agencies.  Provide required connection for each service. 

8. Install systems, materials, and equipment to conform with approved submittal data, including 

coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the 

Contract Documents, recognizing that portions of the Work are shown only in diagrammatic 

form.  Where coordination requirements conflict with individual system requirements, refer 

conflict to the Architect. 

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 

building systems and components. 

10. Install communication systems equipment to facilitate servicing, maintenance, and repair or 

replacement of equipment components.  As much as practical, connect equipment for ease of 

disconnecting, with minimum of interference with other installations. 

11. Install access panel or doors where units are concealed behind finished surfaces. 

12. Install systems, materials, and equipment giving right-of-way priority to systems requiring 

installation at a specified slope. 

3.4 FIELD MEASUREMENTS 

A. No extra compensation shall be claimed or allowed due to differences between actual dimensions, 

including dimensions of equipment, fixtures and materials furnished, and those indicated on the 

drawings.  Contractor shall examine adjoining work, and shall report any work which must be 
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corrected.  Review of submittal data in accordance with paragraph "Submittals" shall in no manner 

relieve the Contractor of responsibility for the proper installation of the electrical work within the 

available space.  Installation of equipment and systems within the building space shall be carefully 

coordinated by the Contractor. 

3.5 EQUIPMENT SUPPORT 

A. Provide support for equipment to the building structure.  Provide all necessary structures, inserts, 

sleeves, firestops and hanging devices for installation of equipment.  Coordinate installation of 

devices.  Verify with the Architect that the devices and supports are adequate as intended and do not 

overload the building's structural components in any way. 

3.6 PAINTING 

A. All finish painting of communication systems and equipment will be under "Painting," unless 

equipment is hereinafter specified to be painted. 

B. All equipment shall be provided with factory applied standard finish, unless otherwise specified. 

C. Touch-Up:  If the factory finish on any equipment is damaged in shipment or during construction of 

the building, the equipment shall be refinished to the satisfaction of the Architect/Engineer. 

3.7 PROTECTION OF MATERIALS AND EQUIPMENT 

A. The Contractor shall be responsible for the protection of all work, materials and equipment furnished 

and installed under this section of the specifications, whether incorporated in the building or not. 

B. All items of communication systems equipment shall be stored in a protected weatherproof enclosure 

prior to installation within the building, or shall be otherwise protected from the weather in a suitable 

manner approved by the Architect/Engineer. 

C. The Contractor shall provide protection for all work and shall be responsible for all damage done to 

property, equipment and materials.  Storage of materials within the building shall be approved by the 

Architect/Engineer prior to such storage. 

D. Conduit openings shall be closed with caps or plugs, or covered to prevent lodgment of dirt or trash 

during the course of installation.  At the completion of the work, fixtures, equipment and materials 

shall be cleaned and polished thoroughly and delivered in a condition satisfactory to the 

Architect/Engineer. 

3.8 EXCAVATION 

A. Provide all excavation, trenching and backfilling required. 

B. Slope sides of excavations to comply with codes and ordinances.  Shore and brace as required for 

stability of excavation. 
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3.9 ERECTION OF METAL SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 

B. Field Welding: Comply with AWS "Structural Welding Code." 

3.10 ERECTION OF WOOD SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location, alignment, 

and elevation to support and anchor electrical materials and equipment. 

B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view or 

will receive finish materials.  Make tight connections between members.  Install fasteners without 

splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.11 APPLICATION OF JOINT SEALERS 

A. General: Comply with joint sealer manufacturer’s printed application instructions applicable to 

products and applications indicated, except where more stringent requirements apply. 

1. Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants. 

2. Comply with recommendations of ASTM C 790 for use of acrylic-emulsion joint sealants. 

B. Immediately after sealant application and prior to time shinning or curing begins, tool sealants to 

form smooth, uniform beads; to eliminate air pockets; and to ensure contact and adhesion of sealant 

with sides of joint.  Remove excess sealants from surfaces adjacent to joint.  Do not use tooling 

agents that discolor sealants or adjacent surfaces or are not approved by sealant manufacturer. 

C. Firestopping Sealant: Provide sealant, including forming, packing, and other accessory materials, to 

fill openings around electrical services penetrating floors and walls, to provide fire-stops with fire-

resistance ratings indicated for floor or wall assembly in which penetration occurs.  Comply with 

installation requirements established by testing and inspecting agency. 

3.12 INSTALLATION OF ACCESS DOORS 

A. Set frames accurately in position and securely attached to supports, with face panels plumb and level 

in relation to adjacent finish surfaces. 

B. Adjust hardware and panels after installation for proper operation. 

3.13 CUTTING AND PATCHING 

A. Perform cutting and patching in accordance with Division 1, Section "CUTTING AND 

PATCHING."  In addition to the requirements specified in Division 1, the following requirements 
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apply: 

1. Perform cutting, fitting, and patching of electrical equipment and materials required to: 

a. Remove and replace defective Work. 

b. Remove and replace Work not conforming to requirements of the Contract Documents. 

c. Remove samples of installed Work as specified for testing. 

d. Install equipment and materials in existing structures. 

e. Upon written instructions from the Contracting Officer, uncover and restore Work to 

provide for Contracting Officer observation of concealed Work. 

2. Cut, remove, and legally dispose of selected communication systems equipment, components, 

and materials as indicated, including but not limited to removal of items indicated to be 

removed and items made obsolete by the new Work. 

3. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled 

to be removed. 

4. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of 

dust and dirt to adjacent areas. 

5. During cutting and patching operations, protect adjacent installations. 

6. Patch existing finished surfaces and building components using new materials matching 

existing materials and experienced installers.   

3.14 MANUFACTURER'S INSTRUCTIONS 

A. All equipment shall be installed in strict accordance with recommendations of the manufacturer.  If 

such recommendations conflict with plans and specifications, the Contractor shall submit such 

conflicts to the Architect/Engineer who shall make such compromises as he deems necessary and 

desirable. 

3.15 TESTS 

A. All tests shall be conducted in the presence of the designated and authorized Owner's Representative. 

 The Contractor shall notify the Architect/Engineer one week in advance of all tests.  The Contractor 

shall furnish all necessary equipment, materials, and labor to perform the required tests. 

3.16 OPERATION AND MAINTENANCE INSTRUCTIONS 

A. The Contractor shall furnish the complete operating and maintenance instructions covering all units 

of electrical equipment herein specified together with parts lists.  Furnish four (4) copies of all the 

literature; each shall be suitably bound in loose leaf book form. 

B. Operating and maintenance manuals as required herein shall be submitted for review not less than 

two (2) weeks prior to the date scheduled for the Contractor to provide Operating and Maintenance 

Instructions to the Owner as specified herein. 

C. Upon completion of all work and all tests, Contractor shall furnish the necessary skilled labor and 

helpers for operating the communication systems and equipment for a period of five (5) days of eight 

(8) hours each.  During this period, the Contractor shall instruct the Owner or his representative in 

the operations, adjustment and maintenance of all equipment furnished.  Contractor shall provide at 

least two weeks notice in advance of this period, with a written schedule of each training session, the 
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subject of the session, the Contractors' representatives who plan to attend the session, and the time 

for each session. 

D. The Contractor shall video tape the instruction and training sessions using a VHS camcorder, and at 

the completion and acceptance (by Owner and Architect) of the training sessions, the Contractor 

shall submit (2) copies of the video tape. 

3.17 CERTIFICATIONS 

A. Before receiving final payment, certify in writing that all equipment furnished and all work done is 

in compliance with all applicable codes mentioned in these specifications.  Submit certifications and 

acceptance certificates to the Architect/Engineer including proof of delivery of O&M manuals, spare 

parts required, and equipment warranties which shall be bound with O&M manuals. 

3.18 INTERRUPTING SERVICES 

A. The Contractor shall coordinate the installation of all work within the building in order to minimize 

interference with the operation of existing building electrical telephone, fire alarm, and utility 

systems during construction.  Connections to existing systems requiring the interruption of service 

within the building shall be carefully coordinated with the Owner to minimize system downtimes.  

Requests for the interruption of existing services shall be submitted in writing a minimum of two (2) 

weeks before the scheduled date.  Absolutely no interruption of the existing services will be 

permitted without the written review of the request. 

3.19 OPERATION PRIOR TO ACCEPTANCE 

A. Operation of equipment and systems installed by the Contractor for the benefit of the Owner prior to 

substantial completion will be allowed providing a written agreement between the Owner and the 

Contractor has established warranty and other responsibilities to the satisfaction of both parties. 

3.20 SITE VISITS AND OBSERVATION OF CONSTRUCTION 

A. The Architect/Engineer will make periodic visits to the project site at various stages of construction 

in order to observe the progress and quality of various aspects of the Contractor's work, in order to 

determine in general if such work is proceeding in accordance with the Contract Documents.  This 

observation by the Architect/Engineer however, shall in no way release the Contractor from his 

complete responsibility to supervise, direct, and control all construction work and activities, nor shall 

the Architect/Engineer have authority over, or a responsibility to means, methods, techniques, 

sequences, or procedures of construction provided by the Contractor or for safety precautions and 

programs, or for failure by the Contractor to comply with all law, regulations, and codes. 

 

END OF SECTION 270500 
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DIVISION 27 SUBSTITUTION REQUEST FORM (SRF) 

 

TO:  BRIDGERS & PAXTON CONSULTING ENGINEERS, INC. 

PROJECT:                  

            

We hereby submit for your consideration the following product instead of the specified item for the above project: 

 

Section:       Page:       Paragraph/Line:       Specified Item:       

 

Proposed Substitution:      

 

Attach complete product description, drawings, photographs, performance and test data, and other information necessary for 

evaluation.  Identify specific Model Numbers, finishes, options, etc. 

 

1. Will changes be required to building design in order to properly install proposed substitutions?    YES     NO 

If YES, explain:  

 

2. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused by requested 

substitutions?   YES   NO  

 

3. List differences between proposed substitutions and specified item. 

 

Specified Item      Proposed Substitution 

               

               

               

 

4. Does substitution affect Drawing dimensions?  YES   NO  

 

5. What affect does substitution have on other trades?          

                

 

6. Does the manufacturer's warranty for proposed substitution differ from that specified?    YES  NO  

If YES, explain:              

                

 

7. Will substitution affect progress schedule?      YES  NO  

If YES, explain:             

               

 

8. Will maintenance and service parts be locally available for substitution?    YES   NO  

If YES, explain:              

                

 

9. Is substitution identical in appearance and function to specialized product? YES   NO  
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SECTION 270502 - DEMOLITION FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General Conditions, Supplemental General 

Conditions, and Division 1 Specification Sections apply to this Section. 

B. See Section 27 0500 for Common Work Results for Communications. 

1.2 SCOPE OF WORK 

A. Provide all material, equipment and labor as required to remove, relocate and/or reconnect all 

electrical work identified in these specifications and indicated on the drawings. 

1.3 SUMMARY 

A. This Section includes limited scope, general construction materials and methods for application with 

electrical installations as follows: 

1. Selective demolition including: 

a. Nondestructive removal of materials and equipment for reuse or salvage as indicated. 

b. Dismantling electrical materials and equipment made obsolete by these installations. 

2. Excavation for underground utilities and services, including underground raceways. 

3. Miscellaneous metals for support of electrical materials and equipment. 

4. Nailers, blocking, fasteners, and anchorage for support of electrical materials and equipment. 

5. Joint sealers for sealing around communication systems materials and equipment; and for 

sealing penetrations in fire and smoke barriers, floors, and foundation walls. 

6. Access panels and doors in walls, ceilings, and floors for access to communication systems 

materials and equipment. 

1.4 PROJECT CONDITIONS 

A. Conditions affecting selective demolition:  The following project conditions apply: 

1. Protect adjacent materials indicated to remain.  Install and maintain dust and noise barriers to 

keep dirt, dust, and noise from being transmitted to adjacent areas.  Remove protection and 

barriers after demolition operations are complete. 

2. Locate, identify, and protect communication systems services passing through demolition area 

and serving other areas outside the demolition limits.  Maintain services to areas outside 

demolition limits.  When services must be interrupted, install temporary services for affected 
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areas. 

B. Conditions affecting excavations:  The following project conditions apply: 

1. Maintain and protect existing building services which transit the area affected by selective 

demolition. 

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by excavation 

operations. 

3. Existing utilities:  Locate existing underground utilities in excavation areas.  If utilities are 

indicated to remain, support and protect services during excavation operations. 

4. Remove existing underground utilities indicated to be removed. 

a. Uncharted or incorrectly charted utilities:  Contact utility owner immediately for 

instructions. 

b. Provide temporary utility services to affected areas.  Provide minimum of 48-hour 

notice to Owner’s Representative prior to utility interruption. 

5. Use of explosives is not permitted. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Verify field measurements and circuiting arrangements as shown on drawings. 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 

C. Demolition drawings are based on casual field observation and existing record documents.   

D. Report discrepancies to Architect/Engineer before disturbing existing installation. 

E. Beginning of demolition means Contractor accepts existing conditions. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Disconnect and remove communication systems in walls, floors, and ceilings scheduled for removal. 

B. Coordinate utility service outages with Owner a minimum of 72 hours prior to outage. 

C. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use personnel 

experienced in such operations. 

D. Telephone system:  Maintain existing system in service until new system is complete and ready for 
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service.  Disable system only to make switch overs and connections.  Obtain permission from the 

Owner’s Representative at least 72 hours before partially or completely disabling system.  Minimize 

outage duration.  Make temporary connections to maintain service in areas adjacent to work area. 

E. Existing Paging system:  Maintain existing system in service until new system is complete and ready 

for service.  Disable system only to make switchovers and connections.  Obtain permission from the 

Owner’s Representative at least 72 hours before partially or completely disabling system.  Minimize 

outage duration.  Make temporary connections to maintain service in areas adjacent to work area. 

3.2 DEMOLITION AND EXTENSION OF EXISTING COMMUNICATION SYSTEMS WORK 

A. Demolish and extend existing communication systems work under provisions of this section. 

B. Remove, relocate and extend existing installations to accommodate new construction.  Recircuit and 

reconnect all electrical lighting, outlets and equipment not scheduled for removal that have become 

disconnected due to demolition work. 

C. Remove abandoned wiring to source of supply. 

D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes. 

 Cut conduit flush with walls and floors, and patch surfaces. 

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit serving 

them is removed.  Provide blank cover for abandoned outlets which are not removed.  Provide blank 

cover for abandoned outlets which are not removed. 

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has been 

removed. 

G. Repair adjacent construction and finishes damaged during demolition and extension work.  Any 

damage to building, piping or equipment shall be repaired by skilled mechanics of the trades 

involved at no additional cost to the Owner. 

H. Maintain access to existing electrical installations which remain active.  Modify installation or 

provide access panel as appropriate. 

I. Extend existing installations using materials and methods compatible with existing electrical 

installations, or as specified. 

J. Removal and replacement of ceiling tile(s) to perform work operations shall be the responsibility of 

the Contractor.  The Contractor shall be responsible for replacement of any ceiling tiles or 

framework that may become damaged at no cost to the Owner. 

K. Conduit in Concealed Locations: Remove conductors, cap both ends of conduit, and label conduit as 

“Abandoned” at both ends.  Where conduit runs below grade, cap both ends of conduit and abandon 

in place.  Where conduit runs below floor slab, additionally, chip out concrete around conduit, 

remove conduit to bottom of slab level, and patch floor to match existing. 
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3.3 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain or are to be reused. 

B. Materials and equipment to be salvaged:  Remove, demount, and disconnect existing electrical 

materials and equipment indicated to be removed and salvaged, and deliver materials and equipment 

to the location designated for storage. 

C. Disposal and cleanup:  Remove from the site and legally dispose of demolished materials and 

equipment not indicated to be salvaged. 

3.4 INSTALLATION 

A. Install relocated materials and equipment under the provisions of this section.  

3.5 ITEMS SALVAGED TO OWNER 

A. Items salvaged to Owner are as indicated on drawings.  Move and store in dry location as directed.  

Refuse materials and items not salvaged shall be removed from the site and legally disposed of. 

END OF SECTION 270502 
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SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Grounding conductors. 

2. Grounding connectors. 

3. Grounding busbars. 

4. Grounding rods. 

5. Grounding labeling. 

1.3 DEFINITIONS 

A. BCT: Bonding conductor for telecommunications. 

B. TGB: Telecommunications grounding busbar. 

C. TMGB: Telecommunications main grounding busbar. 

D. Service Provider: The operator of a service that provides telecommunications transmission 

delivered over access provider facilities. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For communications equipment room signal reference grid. Include plans, 

elevations, sections, details, and attachments to other work. 

1.5 INFORMATIONAL SUBMITTALS 

A. As-Built Data: Plans showing as-built locations of grounding and bonding infrastructure, 

including the following: 

1. Ground rods. 

2. Ground and roof rings. 

3. BCT,  
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4. TMGB, TGBs, and routing of their bonding conductors. 

B. Qualification Data: For Installer, installation supervisor, and field inspector. 

C. Qualification Data: For testing agency and testing agencies field supervisor. 

D. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 

maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 

include the following: 

a. Result of the ground-resistance test, measured at the point of BCT connection. 

b. Result of the bonding-resistance test at each TGB and its nearest grounding 

electrode. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

(submit qualifications) 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 

Drawings, Cabling Administration Drawings and field testing program development by 

an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of a Registered 

Technician, or Level 2 Installer, who shall be present at all times when Work of this 

Section is performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 

testing. 

B. Testing Agency Qualifications:  An NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 

supervise on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 
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E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-D. 

F. Grounding:  Comply with TIA-607-B. 

1.8 QUALIFICATIONS 

A. Communications Cabling: The Contractor shall have (5) five years of documented experience 

performing cable placement, splicing, termination, connecting, and testing for each of the media 

types and (3) three years of applicable experience with the proposed system manufacturer.  In 

the case of newer technologies that do not have a (3) three year history, the Contractor shall 

have documented experience for at least half of the lifetime of the new technology. The 

approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI 

certified installer for every two non-certified installers assigned to the project. 

B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff 

member shall have been on staff for a minimum of (1) one year prior to the date of this projects 

release for bid. 

C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff 

member shall have been a full time employee for no less than (1) one year prior to the date of 

this projects release for bid. A BICSI Certified Technician shall be employed as the on-site 

Field Supervisor for this project. 

D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled 

technicians or installers. Each resume shall include applicable certification documents provided 

by the manufacturer or BICSI. 

1. Project Manager, Supervisors, and Principal Skilled Technicians:  minimum of (5) 

five years’ experience in like work. 

2. Category 6 Unshielded Twisted Pair and Fiber Optic Cable Technicians:  documented 

training, licensing, and/or certification for the types of media specified, as applicable as 

well as certification from the manufacturer of the solution chosen by the owner. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

C. Comply with TIA-607-B. 
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2.2 CONDUCTORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Harger Lightning and Grounding. 

2. Panduit Corp. 

3. Tyco Electronics Corp. 

B. Comply with UL 486A-486B. 

C. Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation, 

insulated for 600 V, and complying with UL 83. 

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-

strand, UL-listed, Type THHN wire. 

2. Cable Tray Equipment Grounding Wire: No. 6 AWG. 

D. Cable Tray Grounding Jumper: 

1. Not smaller than No. 6 AWG and not longer than 12 inches (300 mm). If jumper is a 

wire, it shall have a crimped grounding lug with two holes and long barrel for two 

crimps. If jumper is a flexible braid, it shall have a one-hole ferrule. Attach with 

grounding screw or connector provided by cable tray manufacturer. 

E. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 

2. Stranded Conductors: ASTM B 8. 

3. Tinned Conductors: ASTM B 33. 

4. Bonding Cable: 28 kcmils (14.2 sq. mm), 14 strands of No. 17 AWG conductor, and 1/4 

inch (6.3 mm) in diameter. 

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole 

copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

2.3 CONNECTORS 

A. Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70 

for specific types, sizes, and combinations of conductors and other items connected. Comply 

with UL 486A-486B.  

B. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Burndy; Part of Hubbell Electrical Systems. 

2. Chatsworth Products, Inc. 

3. Harger Lightning and Grounding. 

4. Panduit Corp. 

5. Tyco Electronics Corp. 
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C. Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor 

when the connector is compressed around the conductor. Comply with UL 467. 

1. Electroplated tinned copper, C and H shaped. 

D. Signal Reference Grid Connectors: Combination of compression wire connectors, access floor 

grounding clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, designed 

for the purpose. 

E. Busbar Connectors: Cast silicon bronze, solderless compression-type, mechanical connector; 

with a long barrel and two holes spaced on 5/8- or 1-inch (15.8- or 25.4-mm) centers for a two-

bolt connection to the busbar. 

F. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 

materials being joined and installation conditions. 

2.4 GROUNDING BUSBARS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Chatsworth Products, Inc. 

2. Harger Lightning and Grounding. 

3. Panduit Corp. 

B. TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4 inches 

(6.3 by 100 mm) in cross section, length as indicated on Drawings. The busbar shall be NRTL 

listed for use as TMGB and shall comply with TIA-607-B. 

1. Predrilling shall be with holes for use with lugs specified in this Section. 

2. Mounting Hardware: Stand-off brackets that provide a 4-inch (100-mm) clearance to 

access the rear of the busbar. Brackets and bolts shall be stainless steel. 

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 

600-V switchboards, impulse tested at 5000 V. 

C. TGB: Predrilled rectangular bars of hard-drawn solid copper, 1/4 by 2 inches (6.3 by 50 mm) in 

cross section, length as indicated on Drawings. The busbar shall be for wall mounting, shall be 

NRTL listed as complying with UL 467, and shall comply with TIA-607-B. 

1. Predrilling shall be with holes for use with lugs specified in this Section. 

2. Mounting Hardware: Stand-off brackets that provide at least a 2-inch (50-mm) clearance 

to access the rear of the busbar. Brackets and bolts shall be stainless steel. 

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 

600-V switchboards, impulse tested at 5000 V. 

D. Rack and Cabinet Grounding Busbars: Rectangular bars of hard-drawn solid copper, accepting 

conductors ranging from No. 14 to No. 2/0 AWG, NRTL listed as complying with UL 467, and 

complying with TIA-607-B. Predrilling shall be with holes for use with lugs specified in this 

Section. 
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1. Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated hardware 

for attachment to the cabinet. 

2. Rack-Mounted Horizontal Busbar: Designed for mounting in 19- or 23-inch (483- or 584-

mm) equipment racks. Include a copper splice bar for transitioning to an adjoining rack, 

and stainless-steel or copper-plated hardware for attachment to the rack. 

3. Rack-Mounted Vertical Busbar: 72 or 36 inches (1827 or 914 mm) long, with stainless-

steel or copper-plated hardware for attachment to the rack. 

2.5 GROUND RODS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Harger Lightning and Grounding. 

2. Tyco Electronics Corp. 

B. Ground Rods: Zinc-coated steel; 3/4 inch by 10 feet (19 mm by 3 m) in diameter. 

2.6 IDENTIFICATION 

A. Comply with requirements for identification products in Section 260553 "Identification for 

Electrical Systems." 

B. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Brother International Corporation. 

2. HellermannTyton. 

3. Panduit Corp. 

C. Comply with TIA/EIA-606-B and UL 969 for a system of labeling materials, including label 

stocks, laminating adhesives, and inks used by label printers. 

D. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 

transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall 

provide a weatherproof and UV-resistant seal for label. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the ac grounding electrode system and equipment grounding for compliance with 

requirements for maximum ground-resistance level and other conditions affecting performance 

of grounding and bonding of the electrical system. 

B. Inspect the test results of the ac grounding system measured at the point of BCT connection. 
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C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work. 

D. Proceed with connection of the BCT only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Bonding shall include the ac utility power service entrance, the communications cable entrance, 

and the grounding electrode system. The bonding of these elements shall form a loop so that 

each element is connected to at least two others. 

B. Comply with NECA 1. 

C. Comply with TIA-607-B. 

3.3 APPLICATION 

A. Conductors: Install solid conductor for No. 8 AWG and smaller and stranded conductors for 

No. 6 AWG and larger unless otherwise indicated. 

1. The bonding conductors between the TGB and structural steel of steel-frame buildings 

shall not be smaller than No. 6 AWG. 

2. The bonding conductors between the TMGB and structural steel of steel-frame buildings 

shall not be smaller than No. 6 AWG. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2 AWG 

minimum. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 

3. Connections to Ground Rods at Test Wells: Bolted connectors. 

4. Connections to Structural Steel: Welded connectors. 

D. Conductor Support: 

1. Secure grounding and bonding conductors at intervals of not less than 36 inches (900 

mm). 

E. Grounding and Bonding Conductors: 

1. Install in the straightest and shortest route between the origination and termination point, 

and no longer than required. The bend radius shall not be smaller than eight times the 

diameter of the conductor. No one bend may exceed 90 degrees. 

2. Install without splices. 

3. Support at not more than 36-inch (900-mm) intervals. 
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4. Install grounding and bonding conductors in 3/4-inch (21-mm) PVC conduit until conduit 

enters a telecommunications room. The grounding and bonding conductor pathway 

through a plenum shall be in EMT. Conductors shall not be installed in EMT unless 

otherwise indicated. 

a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond 

the conductor to the conduit using a grounding bushing that complies with 

requirements in Section 270528 "Pathways for Communications Systems," and 

bond both ends of the conduit to a TGB. 

3.4 GROUNDING ELECTRODE SYSTEM 

A. The BCT between the TMGB and the ac service equipment ground shall not be smaller than 

No. 3/0 AWG. 

3.5 GROUNDING BUSBARS 

A. Indicate locations of grounding busbars on Drawings. Install busbars horizontally, on insulated 

spacers 2 inches (50 mm) minimum from wall, 12 inches (300 mm) above finished floor unless 

otherwise indicated. 

B. Where indicated on both sides of doorways, route bus up to top of door frame, across top of 

doorway, and down; connect to horizontal bus. 

3.6 CONNECTIONS 

A. Bond metallic equipment in a telecommunications equipment room to the grounding busbar in 

that room, using equipment grounding conductors not smaller than No. 6 AWG. 

B. Stacking of conductors under a single bolt is not permitted when connecting to busbars. 

C. Assemble the wire connector to the conductor, complying with manufacturer's written 

instructions and as follows: 

1. Use crimping tool and the die specific to the connector. 

2. Pretwist the conductor. 

3. Apply an antioxidant compound to all bolted and compression connections. 

D. Primary Protector: Bond to the TMGB with insulated bonding conductor. 

E. Interconnections: Interconnect all TGBs with the TMGB with the telecommunications backbone 

conductor. If more than one TMGB is installed, interconnect TMGBs using the grounding 

equalizer conductor. The telecommunications backbone conductor and grounding equalizer 

conductor size shall not be less than 2 kcmils/linear foot (1 sq. mm/linear meter) of conductor 

length, up to a maximum size of No. 3/0 AWG unless otherwise indicated. 

F. Telecommunications Enclosures and Equipment Racks: Bond metallic components of 

enclosures to the telecommunications bonding and grounding system. Install top-mounted rack 
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grounding busbar unless the enclosure and rack are manufactured with the busbar. Bond the 

equipment grounding busbar to the TGB No. 2 AWG bonding conductors. 

G. Structural Steel: Where the structural steel of a steel frame building is readily accessible within 

the room or space, bond each TGB and TMGB to the vertical steel of the building frame. 

H. Electrical Power Panelboards: Where an electrical panelboard for telecommunications 

equipment is located in the same room or space, bond each TGB to the ground bar of the 

panelboard. 

I. Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms and 

spaces. Comply with TIA-568-C.1 and TIA-568-C.2 when grounding shielded balanced 

twisted-pair cables. 

J. Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or 

rack grounding bar. Power connection shall comply with NFPA 70; the equipment grounding 

conductor in the power cord of cord- and plug-connected equipment shall be considered as a 

supplement to bonding requirements in this Section. 

K. Equipment Room Signal Reference Grid: Provide a low-impedance path between 

telecommunications cabinets, equipment racks, and the reference grid, using No. 6 AWG 

bonding conductors. 

1. Install the conductors in grid pattern on 4-foot (1200-mm) centers, allowing bonding of 

one pedestal from each access floor tile. 

2. Bond the TGB of the equipment room to the reference grid at two or more locations. 

3. Bond all conduits and piping entering the equipment room to the TGB at the perimeter of 

the room. 

3.7 IDENTIFICATION 

A. Labels shall be preprinted or computer-printed type. 

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier 

for the space containing the TMGB. 

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for 

the space containing the TGB. 

3. Label the BCT and each telecommunications backbone conductor at its attachment point: 

"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT 

REMOVE OR DISCONNECT!" 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 270526 - 10 

1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to manufacturer's 

written instructions. 

2. Test the bonding connections of the system using an ac earth ground-resistance tester, 

taking two-point bonding measurements in each telecommunications equipment room 

containing a TMGB and a TGB and using the process recommended by BICSI TDMM. 

Conduct tests with the facility in operation. 

a. Measure the resistance between the busbar and the nearest available grounding 

electrode. The maximum acceptable value of this bonding resistance is 100 

milliohms. 

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not 

more than 10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 

2.0 percent. 

a. With the grounding infrastructure completed and the communications system 

electronics operating, measure the current in every conductor connected to the 

TMGB and in each TGB. Maximum acceptable ac current level is 1 A. 

D. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms, notify 

Architect promptly and include recommendations to reduce ground resistance. 

E. Grounding system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 270526 
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SECTION 270528 - PATHWAYS FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 

2. Nonmetallic conduits and fittings. 

3. Hooks. 

4. Boxes, enclosures, and cabinets. 

B. Related Requirements: 

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 

ductbanks, manholes, and underground utility construction. 

2. Section 260533 "Raceways and Boxes for Electrical Systems" for conduits, wireways, 

surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving 

electrical systems. 

1.3 DEFINITIONS 

A. ARC:  Aluminum rigid conduit. 

B. EMT: Electrical Metallic Tubing 

C. FMC: Flexible Metal Conduit (Shall not be used for Communication pathways 

D. GRC:  Galvanized rigid steel conduit. 

E. IMC:  Intermediate metal conduit. 

F. RTRC: Reinforced thermosetting resin conduit. 

1.4 ACTION SUBMITTALS 

A. Product data for the following: 

1. Surface pathways 

2. Wireways and fittings. 
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3. Boxes, enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 

attachment details. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

(submit qualifications) 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 

Drawings, Cabling Administration Drawings and field testing program development by 

an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of a Registered 

Technician, or Level 2 Installer, who shall be present at all times when Work of this 

Section is performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 

testing. 

B. Testing Agency Qualifications:  An NRTL. 

 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 

supervise on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-D. 

F. Grounding:  Comply with TIA-607-B. 

1.6 QUALIFICATIONS 

A. Communications Cabling: The Contractor shall have (5) five years of documented experience 

performing cable placement, splicing, termination, connecting, and testing for each of the media 

types and (3) three years of applicable experience with the proposed system manufacturer.  In 

the case of newer technologies that do not have a (3) three year history, the Contractor shall 

have documented experience for at least half of the lifetime of the new technology. The 

approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI 

certified installer for every two non-certified installers assigned to the project. 
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B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff 

member shall have been on staff for a minimum of (1) one year prior to the date of this projects 

release for bid. 

C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff 

member shall have been a full time employee for no less than (1) one year prior to the date of 

this projects release for bid. A BICSI Certified Technician shall be employed as the on-site 

Field Supervisor for this project. 

D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled 

technicians or installers. Each resume shall include applicable certification documents provided 

by the manufacturer or BICSI. 
 

1. Project Manager, Supervisors, and Principal Skilled Technicians:  minimum of (5) 

five years’ experience in like work. 

2. Category 6 Unshielded Twisted Pair and Fiber Optic Cable Technicians:  documented 

training, licensing, and/or certification for the types of media specified, as applicable as 

well as certification from the manufacturer of the solution chosen by the owner. 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Pathway routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of pathway groups with common supports. 

2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 

B. Qualification Data:  For professional engineer. 

C. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Allied Tube & Conduit. 

3. Alpha Wire Company. 

4. Anamet Electrical, Inc. 

5. Electri-Flex Company. 

6. O-Z/Gedney. 

7. Picoma Industries. 

8. Republic Conduit. 

9. Robroy Industries. 
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10. Southwire Company. 

11. Thomas & Betts Corporation. 

12. Western Tube and Conduit Corporation. 

13. Wheatland Tube Company. 

B. General Requirements for Metal Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, 

and marked for intended location and application. 

2. Comply with TIA-569-D. 

C. GRC: Comply with ANSI C80.1 and UL 6. 

D. ARC: Comply with ANSI C80.5 and UL 6A. 

E. IMC: Comply with ANSI C80.6 and UL 1242. 

F. PVC-Coated Steel Conduit: PVC-coated IMC. 

1. Comply with NEMA RN 1. 

2. Coating Thickness: 0.040 inch (1 mm), minimum. 

G. EMT: Comply with ANSI C80.3 and UL 797. 

H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70. 

2. Fittings for EMT: 

a. Material: Steel. 

b. Type: Set screw. 

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated 

for environmental conditions where installed, and including flexible external bonding 

jumper. 

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm), 

with overlapping sleeves protecting threaded joints. 

I. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 

protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Allied Tube & Conduit. 
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3. Anamet Electrical, Inc. 

4. Arnco Corporation. 

5. CANTEX Inc. 

6. CertainTeed Corporation. 

7. Condux International, Inc. 

8. Electri-Flex Company. 

9. Kraloy. 

10. Lamson & Sessions; Carlon Electrical Products. 

11. Niedax-Kleinhuis USA, Inc. 

12. RACO; Hubbell. 

13. Thomas & Betts Corporation. 

B. General Requirements for Nonmetallic Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended 

location and application. 

2. Comply with TIA-569-D. 

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 

D. Rigid HDPE: Comply with UL 651A. 

E. Continuous HDPE: Comply with UL 651A. 

F. RTRC: Comply with UL 2515A and NEMA TC 14. 

G. Fittings: Comply with NEMA TC 3; match to conduit or tubing type and material. 

A. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 

respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Solvent cements and adhesive primers shall comply with the testing and product requirements 

of the California Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 HOOKS 

A. Description: Prefabricated sheet metal cable supports for telecommunications cable. 

B. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and 

application. 

C. Comply with TIA-569-D. 

D. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, the following: 
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1. Cooper B- Line System #781011 04762  

 #781011 04874  

 #781011 04770  

 #781011 04875  

2. Erico Caddy Cat HP System 

3. Erico Caddy Cat CM System 

E.  Galvanized steel. 

F. J or U shape. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Description: Enclosures for communications. 

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Adalet. 

2. Cooper Technologies Company; Cooper Crouse-Hinds. 

3. EGS/Appleton Electric. 

4. Erickson Electrical Equipment Company. 

5. Hoffman. 

6. Lamson & Sessions; Carlon Electrical Products. 

7. Milbank Manufacturing Co. 

8. Molex; Woodhead Brand. 

9. Mono-Systems, Inc. 

10. O-Z/Gedney. 

11. Quazite:Hubbell Power Systems, Inc. 

12. RACO; Hubbell. 

13. Robroy Industries. 

14. Spring City Electrical Manufacturing Company. 

15. Stahlin Non-Metallic Enclosures. 

16. Thomas & Betts Corporation. 

17. Wiremold / Legrand. 

C. General Requirements for Boxes, Enclosures, and Cabinets: 

1. Comply with TIA-569-D. 

2. Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as 

defined in NFPA 70, by an NRTL, and marked for use in wet locations. 

3. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 

4. Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 

60 mm deep) 

D. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

E. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with 

gasketed cover. 
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F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 

aluminum with gasketed cover. 

H. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

I. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R, with continuous-

hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 

2. Nonmetallic Enclosures: 

a. Material: Plastic. 

b. Finished inside with radio-frequency-resistant paint. 

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

PART 3 - EXECUTION 

3.1 PATHWAY APPLICATION 

A. Outdoors: Apply pathway products as specified below unless otherwise indicated: 

1. Exposed Conduit: IMC. 

2. Concealed Conduit, Aboveground: EMT. 

3. Underground Conduit: RNC, Type EPC-40-PVC. 

4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply pathway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 

2. Exposed, Not Subject to Severe Physical Damage: EMT. 

3. Exposed and Subject to Severe Physical Damage: IMC. Pathway locations include the 

following: 

a. Loading dock. 

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 

c. Mechanical rooms. 

d. Gymnasiums 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 

5. Damp or Wet Locations: IMC. 

6. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental 

Air: Plenum-type, communications-cable pathway. 

7. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts: Riser-

type, communications-cable pathway. 

8. Pathways for Concealed General-Purpose Distribution of Optical-Fiber or 

Communications Cable: EMT. 
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9. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic 

units in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Pathway Size: 3/4-inch (21-mm) trade size for copper and aluminum cables, and 1 

inch (25 mm) for optical-fiber cables. 

D. Pathway Fittings: Compatible with pathways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 

otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 

type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 

installing conduits and fittings. Use sealant recommended by fitting manufacturer and 

apply in thickness and number of coats recommended by manufacturer. 

3. EMT: Use set-screw, steel fittings. Comply with NEMA FB 2.10. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface pathways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C). 

3.2 INSTALLATION 

A. Comply with the following standards for installation requirements except where requirements 

on Drawings or in this Section are stricter: 

1. NECA 1. 

2. NECA/BICSI 568. 

3. TIA-569-D. 

4. NECA 101 

5. NECA 102. 

6. NECA 105. 

7. NECA 111. 

B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and 

number of floors. 

C. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

D. Comply with requirements in Section 270529 "Hangers and Supports for Communications 

Systems" for hangers and supports. 

E. Comply with requirements in Section 270544 "Sleeves and Sleeve Seals for Communications 

Pathways and Cabling" for sleeves and sleeve seals for communications. 

F. Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes. Install horizontal pathway runs above water and steam piping. 
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G. Complete pathway installation before starting conductor installation. 

H. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

I. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 

12 inches (300 mm) of changes in direction. Utilize long radius ells for all optical-fiber cables. 

J. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise indicated. 

Install conduits parallel or perpendicular to building lines. 

K. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

L. Pathways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 

reinforcement. Where at right angles to reinforcement, place conduit close to slab 

support. Secure pathways to reinforcement at maximum 10-foot (3-m) intervals. 

2. Arrange pathways to cross building expansion joints at right angles with expansion 

fittings. Comply with requirements for expansion joints specified in this article. 

3. Arrange pathways to keep a minimum of 2 inches (50 mm) of concrete cover in all 

directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 

5. Change from nonmetallic conduit and fittings to IMC and fittings before rising above 

floor. 

M. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for pathways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

N. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 

listed compound to threads of pathway and fittings before making up joints. Follow compound 

manufacturer's written instructions. 

O. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive 

compound prior to assembly. 

P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 

or cabinets. Install insulated bushings on conduits terminated with locknuts. 

Q. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install 

locknuts hand tight plus one additional quarter-turn. 

R. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 

the locknut area prior to assembling conduit to enclosure, to assure a continuous ground path. 

S. Cut conduit perpendicular to the length. For conduits of 2-inch (50-mm) trade size and larger, 

use roll cutter or a guide to ensure cut is straight and perpendicular to the length. 
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T. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not 

less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end 

of pull wire. Secure pull wire, so it cannot fall into conduit. Cap pathways designated as spare 

alongside pathways in use. 

U. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and 

nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (21-mm) Trade Size and Smaller: Install pathways in maximum lengths of 50 

feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger: Install pathways in maximum lengths of 75 feet 

(23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway 

unless Drawings show stricter requirements. Separate lengths with pull or junction boxes 

or terminations at distribution frames or cabinets where necessary to comply with these 

requirements. 

V. Install pathway-sealing fittings at accessible locations according to NFPA 70 and fill them with 

listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway-

sealing fittings according to NFPA 70. 

W. Install devices to seal pathway interiors at accessible locations. Locate seals, so no fittings or 

boxes are between the seal and the following changes of environments. Seal the interior of all 

pathways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 

2. Where an underground service pathway enters a building or structure. 

3. Where otherwise required by NFPA 70. 

X. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings. 

Y. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F (17 deg C), and that has straight-run length that exceeds 25 

feet (7.6 m). Install in each run of aboveground RMC and EMT that is located where 

environmental temperature change may exceed 100 deg F (55 deg C), and that has 

straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change listed for each 

of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 

temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 

change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 

(70 deg C) temperature change. 

d. Attics: 135 deg F (75 deg C) temperature change. 
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3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 

of temperature change for PVC conduits. Install fitting(s) that provide expansion and 

contraction for at least 0.000078 inch per foot of length of straight run per deg F (0.0115 

mm per meter of length of straight run per deg C) of temperature change for metal 

conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 

expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at time 

of installation. Install conduit supports to allow for expansion movement. 

Z. Hooks: 

1. Size to allow a minimum of 25 percent future capacity without exceeding design capacity 

limits. 

2. Shall be supported by dedicated support wires. Do not use ceiling grid support wire or 

support rods. 

3. Hook spacing shall allow no more than 6 inches (150 mm) of slack. The lowest point of 

the cables shall be no less than 6 inches (150 mm) adjacent to ceilings, mechanical 

ductwork and fittings, luminaires, power conduits, power and telecommunications 

outlets, and other electrical and communications equipment. 

4. Space hooks no more than 5 feet (1.5 m) o.c. 

5. Provide a hook at each change in direction. 

AA. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height measured to 

center of box unless otherwise indicated. 

BB. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 

and install box flush with surface of wall. Prepare block surface to provide a flat surface for a 

raintight connection between box and cover plate or supported equipment and box. 

CC. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same 

vertical channel. 

DD. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose. 

EE. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits. 

FF. Set metal floor boxes level and flush with finished floor surface. 

GG. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 
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1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 

bottom as specified in Section 312000 "Earth Moving" for pipe of less than 6 inches (150 

mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 

as temperature changes during this process. Firmly hand tamp backfill around conduit to 

provide maximum supporting strength. After placing controlled backfill to within 12 

inches (300 mm) of finished grade, make final conduit connection at end of run and 

complete backfilling with normal compaction as specified in Section 312000 "Earth 

Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 

entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 

throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 

at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches (75 mm) of concrete around conduit for a minimum of 12 

inches (300 mm) on each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 

penetrate building foundations, extend steel conduit horizontally a minimum of 60 

inches (1500 mm) from edge of foundation or equipment base. Install insulated 

grounding bushings on terminations at equipment. 

6. Warning Planks: Bury warning planks approximately 12 inches (300 mm) above direct-

buried conduits, but a minimum of 6 inches (150 mm) below grade. Align planks along 

centerline of conduit. 

7. Underground Warning Tape: Comply with requirements in Section 270553 

"Identification for Communications Systems." 

3.4 SLEEVE & SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways 

and Cabling." 

3.5 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 078413 "Penetration Firestopping." 

3.6 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage or deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
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2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 

END OF SECTION 270528 
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SECTION 270536 - CABLE TRAYS FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ladder cable tray. 

2. Wire-mesh cable tray. 

3. Cable tray accessories. 

4. Warning signs. 

B. Related Requirements: 

1. Section 260536 "Cable Trays for Electrical Systems" for cable trays and accessories 

serving electrical systems. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of cable tray. 

1. Include data indicating dimensions and finishes for each type of cable tray indicated. 

B. Shop Drawings: For each type of cable tray. 

1. Show fabrication and installation details of cable trays, including plans, elevations, and 

sections of components and attachments to other construction elements. Designate 

components and accessories, including clamps, brackets, hanger rods, splice-plate 

connectors, expansion-joint assemblies, straight lengths, and fittings. 

1.4 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

(submit qualifications) 

 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 

Drawings, Cabling Administration Drawings and field testing program development by 

an RCDD. 
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2. Installation Supervision:  Installation shall be under the direct supervision of a Registered 

Technician, or Level 2 Installer, who shall be present at all times when Work of this 

Section is performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 

testing. 

B. Testing Agency Qualifications:  An NRTL. 

 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 

supervise on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-D. 

F. Grounding:  Comply with TIA-607-B. 

1.5 QUALIFICATIONS 

A. Communications Cabling: The Contractor shall have (5) five years of documented experience 

performing cable placement, splicing, termination, connecting, and testing for each of the media 

types and (3) three years of applicable experience with the proposed system manufacturer.  In 

the case of newer technologies that do not have a (3) three year history, the Contractor shall 

have documented experience for at least half of the lifetime of the new technology. The 

approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI 

certified installer for every two non-certified installers assigned to the project. 

B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff 

member shall have been on staff for a minimum of (1) one year prior to the date of this projects 

release for bid. 

C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff 

member shall have been a full time employee for no less than (1) one year prior to the date of 

this projects release for bid. A BICSI Certified Technician shall be employed as the on-site 

Field Supervisor for this project. 

D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled 

technicians or installers. Each resume shall include applicable certification documents provided 

by the manufacturer or BICSI. 
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1. Project Manager, Supervisors, and Principal Skilled Technicians:  minimum of (5) 

five years’ experience in like work. 

2. Category 6 Unshielded Twisted Pair and Fiber Optic Cable Technicians:  documented 

training, licensing, and/or certification for the types of media specified, as applicable as 

well as certification from the manufacturer of the solution chosen by the owner. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design cable tray supports and seismic bracing. 

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes in cable tray installed outdoors. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

2.2 GENERAL REQUIREMENTS FOR CABLE TRAYS 

A. Cable Trays and Accessories: Identified as defined in NFPA 70 and marked for intended 

location, application, and grounding. 

1. Source Limitations: Obtain cable trays and components from single manufacturer. 

B. Sizes and Configurations: See the Cable Tray Schedule on Drawings for specific requirements 

for types, materials, sizes, and configurations. 

C. Structural Performance: See articles for individual cable tray types for specific values for the 

following parameters: 

1. Uniform Load Distribution: Capable of supporting a uniformly distributed load on the 

indicated support span when supported as a simple span and tested according to 

NEMA VE 1. 

2. Concentrated Load: A load applied at midpoint of span and centerline of tray. 

3. Load and Safety Factors: Applicable to both side rails and rung capacities. 

2.3 LADDER CABLE TRAY 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. CPI Chatsworth. 

2. Cablofil/Legrand 

3. Redi-Rail runway/Cooper B-Line, Inc. 

4. Mono-Rack/Mono-Systems, Inc. 
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5. RXL Runway Xpress, Inc. 

6. Pentair Hoffman 

7. NextFrame/Hubbell. 

8. Owner or Consultant approved equal. 

B. Description: 

1. Configuration: Two longitudinal side rails with transverse rungs swaged or welded to 

side rails, complying with NEMA VE 1. 

2. Width: 18 inches (450 mm) unless otherwise indicated on Drawings. 

3. Straight Section Lengths: 10 feet (3.0 m), except where shorter lengths are required to 

facilitate tray assembly. 

4. No portion of the rungs shall protrude below the bottom plane of side rails. 

5. Structural Performance of Each Rung: Capable of supporting a maximum cable load, 

with a safety factor of 1.5, plus a 200-lb (90-kg) concentrated load, when tested 

according to NEMA VE 1. 

6. Class Designation: Comply with NEMA VE 1, Class 5A. 

7. Splicing Assemblies: Bolted type using serrated flange locknuts. 

8. Splice-Plate Capacity: Splices located within support span shall not diminish rated 

loading capacity of cable tray. 

C. Materials and Finishes: 

1. Steel: 

a. Straight Section and Fitting Side Rails and Rungs: Steel complies with the 

minimum mechanical properties of ASTM A 1011/A 1011M, SS, Grade 33. 

b. Steel Tray Splice Plates: ASTM A 1011/A 1011M, HSLAS, Grade 50, Class 1. 

c. Fasteners: Steel complies with the minimum mechanical properties of 

ASTM A 510/A 510M, Grade 1008. 

d. Finish: Powder-coat enamel paint. 

1) Powder-Coat Enamel: Cable tray manufacturer's recommended primer and 

corrosion-inhibiting treatment, with factory-applied powder-coat paint. 

2) Epoxy-Resin Prime Coat: Cold-curing epoxy primer, MPI# 101. 

3) Epoxy-Resin Topcoat: Epoxy, cold-cured gloss, MPI# 77. 

4) Hardware: Chromium-zinc plated, ASTM F 1136. 

2.4 WIRE-MESH CABLE TRAY 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. RejiBand/CPI Chatsworth. 

2. Cablofil/Legrand. 

3. Flextray/Cooper B-Line, Inc. 

4. Mono-Mesh/Mono-Systems, Inc. 

5. Quick Tray/Pentair Hoffman 

6. Hubbell 

7. MP Husky 
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8. WBT Tray 

9. Owner or Consultant approved equal. 

B. Description: 

1. Configuration: Galvanized-steel wire mesh, complying with NEMA VE 1. 

2. Width: 12 inches (300 mm), 18 inches (450 mm), unless otherwise indicated on 

Drawings. 

3. Minimum Usable Load Depth: 2 inches (50 mm). 

4. Structural Performance: Capable of supporting a maximum cable load, with a safety 

factor of 1.5, plus a 200-lb (90-kg) concentrated load, when tested according to 

NEMA VE 1. 

5. Class Designation: Comply with NEMA VE 1, Class 5A. 

6. Splicing Assemblies: Bolted type using serrated flange locknuts. 

7. Splice-Plate Capacity: Splices located within support span shall not diminish rated 

loading capacity of cable tray. 

C. Materials and Finishes: 

1. Steel: 

a. Straight Sections and Fittings: Steel complies with the minimum mechanical 

properties of ASTM A 1008/A 1008M, Grade 33, Type 2. 

b. Steel Tray Splice Plates: ASTM A 1011/A 1011M, HSLAS, Grade 50, Class 1. 

c. Fasteners: Steel complies with the minimum mechanical properties of 

ASTM A 510/A 510M, Grade 1008. 

d. Finish: Electrogalvanized after fabrication, complying with ASTM B 633. 

1) Hardware: Galvanized, ASTM B 633. 

2.5 CABLE TRAY ACCESSORIES 

A. Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same materials and 

finishes as cable tray. 

B. Barrier Strips: Same materials and finishes as for cable tray. 

C. Cable tray supports and connectors, including bonding jumpers, as recommended by cable tray 

manufacturer. 

2.6 WARNING SIGNS 

A. Comply with requirements for identification in Section 270553 "Identification for 

Communications Systems." 

B. Lettering: 1-1/2-inch- (40-mm-) high, black letters on yellow background with legend 

"Warning! Not To Be Used as Walkway, Ladder, or Support for Ladders or Personnel." 
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2.7 SOURCE QUALITY CONTROL 

A. Testing: Test and inspect cable trays according to NEMA VE 1. 

PART 3 - EXECUTION 

3.1 CABLE TRAY INSTALLATION 

A. Install cable trays according to NEMA VE 2. 

B. Install cable trays as a complete system, including fasteners, hold-down clips, support systems, 

barrier strips, adjustable horizontal and vertical splice plates, elbows, reducers, tees, crosses, 

cable dropouts, adapters, covers, and bonding. 

C. Install cable trays so that the tray is accessible for cable installation and all splices are accessible 

for inspection and adjustment. 

D. Remove burrs and sharp edges from cable trays. 

E. Join aluminum cable tray with splice plates; use four square neck-carriage bolts and locknuts. 

F. Fasten cable tray supports to building structure. 

G. Design fasteners and supports to carry cable tray, the cables, and a concentrated load of 200 lb 

(90 kg). Comply with requirements in Section 270529 "Hangers and Supports for 

Communications Systems." 

H. Place supports so that spans do not exceed maximum spans on schedules and provide clearances 

shown on Drawings. Install intermediate supports when cable weight exceeds the load-carrying 

capacity of the tray rungs. 

I. Construct supports from channel members, threaded rods, and other appurtenances furnished by 

cable tray manufacturer. Arrange supports in trapeze or wall-bracket form as required by 

application. 

J. Support bus assembly to prevent twisting from eccentric loading. 

K. Install center-hung supports for single-rail trays designed for 60 versus 40 percent eccentric 

loading condition, with a safety factor of 3. 

L. Locate and install supports according to NEMA VE 2. Do not install more than one cable tray 

splice between supports. 

M. Support wire-basket cable trays with trapeze hangers. 

N. Support trapeze hangers for wire-basket trays with 1/4-inch (6-mm) diameter rods. 

O. Make connections to equipment with flanged fittings fastened to cable trays and to equipment. 

Support cable trays independent of fittings. Do not carry weight of cable trays on equipment 

enclosure. 
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P. Install expansion connectors where cable trays cross building expansion joints and in cable tray 

runs that exceed dimensions recommended in NEMA VE 2. Space connectors and set gaps 

according to applicable standard. 

Q. Make changes in direction and elevation using manufacturer's recommended fittings. 

R. Make cable tray connections using manufacturer's recommended fittings. 

S. Seal penetrations through fire and smoke barriers. Comply with requirements in Section 078413 

"Penetration Firestopping." 

T. Install capped metal sleeves for future cables through firestop-sealed cable tray penetrations of 

fire and smoke barriers. 

U. Install cable trays with enough workspace to permit access for installing cables. 

V. Install barriers to separate cables of different systems, such as power, communications, and data 

processing; or of different insulation levels, such as 600, 5000, and 15 000 V. 

W. Install permanent covers, if used, after installing cable. Install cover clamps according to 

NEMA VE 2. 

X. Clamp covers on cable trays installed outdoors with heavy-duty clamps. 

Y. Install warning signs in visible locations on or near cable trays after cable tray installation. 

3.2 CABLE TRAY GROUNDING 

A. Ground cable trays according to NFPA 70 unless additional grounding is specified. Comply 

with requirements in Section 270526 "Grounding and Bonding for Communications Systems." 

B. Cable trays shall be bonded together with splice plates listed for grounding purposes or with 

listed bonding jumpers. 

C. Cable trays with single-conductor power conductors shall be bonded together with a grounding 

conductor run in the tray along with the power conductors and bonded to the tray at 72-inch 

(1800-mm) intervals. The grounding conductor shall be sized according to NFPA 70, 

Article 250.122, "Size of Equipment Grounding Conductors," and Article 392, "Cable Trays." 

D. When using epoxy- or powder-coat painted cable trays as a grounding conductor, completely 

remove coating at all splice contact points or ground connector attachment. After completing 

splice-to-grounding bolt attachment, repair the coated surfaces with coating materials 

recommended by cable tray manufacturer. 

E. Bond cable trays to power source for cables contained within with bonding conductors sized 

according to NFPA 70, Article 250.122, "Size of Equipment Grounding Conductors." 

3.3 CABLE INSTALLATION 

A. Install cables only when each cable tray run has been completed and inspected. 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

CABLE TRAYS FOR COMMUNICATIONS SYSTEMS 270536 - 8 

B. Fasten cables on horizontal runs with cable clamps or cable ties according to NEMA VE 2. 

Tighten clamps only enough to secure the cable, without indenting the cable jacket. Install cable 

ties Velcro with a tool that includes an automatic pressure-limiting device. 

C. Fasten cables on vertical runs to cable trays every 18 inches (450 mm). 

D. Fasten and support cables that pass from one cable tray to another or drop from cable trays to 

equipment enclosures. Fasten cables to the cable tray at the point of exit and support cables 

independent of the enclosure. The cable length between cable trays or between cable tray and 

enclosure shall be no more than 72 inches (1800 mm). 

E. Tie MI cables down every 36 inches (900 mm) where required to provide a 2-hour fire rating 

and every 72 inches (1800 mm) elsewhere. 

F. In existing construction, remove inactive or dead cables from cable trays. 

3.4 CONNECTIONS 

A. Remove paint from all connection points before making connections. Repair paint after the 

connections are completed. 

B. Connect pathways to cable trays according to requirements in NEMA VE 2 and NEMA FG 1. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. After installing cable trays and after electrical circuitry has been energized, survey for 

compliance with requirements. 

2. Visually inspect cable insulation for damage. Correct sharp corners, protuberances in 

cable trays, vibrations, and thermal expansion and contraction conditions, which may 

cause or have caused damage. 

3. Verify that the number, size, and voltage of cables in cable trays do not exceed that 

permitted by NFPA 70. Verify that communications or data-processing circuits are 

separated from power circuits by barriers or are installed in separate cable trays. 

4. Verify that there are no intruding items such as pipes, hangers, or other equipment in the 

cable tray. 

5. Remove dust deposits, industrial process materials, trash of any description, and any 

blockage of tray ventilation. 

6. Visually inspect each cable tray joint and each ground connection for mechanical 

continuity. Check bolted connections between sections for corrosion. Clean and retorque 

in suspect areas. 

7. Check for improperly sized or installed bonding jumpers. 

8. Check for missing, incorrect, or damaged bolts, bolt heads, or nuts. When found, replace 

with specified hardware. 

9. Perform visual and mechanical checks for adequacy of cable tray grounding; verify that 

all takeoff raceways are bonded to cable trays. Test entire cable tray system for 

continuity. Maximum allowable resistance is 1 ohm. 
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B. Prepare test and inspection reports. 

3.6 PROTECTION 

A. Protect installed cable trays and cables. 

1. Install temporary protection for cables in open trays to safeguard exposed cables against 

falling objects or debris during construction. Temporary protection for cables and cable 

tray can be constructed of wood or metal materials and shall remain in place until the risk 

of damage is over. 

2. Repair damage to galvanized finishes with zinc-rich paint recommended by cable tray 

manufacturer. 

3. Repair damage to paint finishes with matching touchup coating recommended by cable 

tray manufacturer. 

END OF SECTION 270536 
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SECTION 270544 - SLEEVES AND SLEEVE SEALS FOR COMMUNICATIONS PATHWAYS AND 

CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for pathway and cable penetration of non-fire-rated construction walls and floors. 

2. Sleeve-seal systems. 

3. Sleeve-seal fittings. 

4. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-

resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 

penetrating items. 

1.3 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

(submit qualifications) 

 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 

Drawings, Cabling Administration Drawings and field testing program development by 

an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of a Registered 

Technician, or Level 2 Installer, who shall be present at all times when Work of this 

Section is performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 

testing. 

 

B. Testing Agency Qualifications:  An NRTL. 

 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 

supervise on-site testing. 
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C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

 

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-D. 

 

F. Grounding:  Comply with TIA-607-B. 

1.4 QUALIFICATIONS 

A. Communications Cabling: The Contractor shall have (5) five years of documented experience 

performing cable placement, splicing, termination, connecting, and testing for each of the media 

types and (3) three years of applicable experience with the proposed system manufacturer.  In 

the case of newer technologies that do not have a (3) three year history, the Contractor shall 

have documented experience for at least half of the lifetime of the new technology. The 

approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI 

certified installer for every two non-certified installers assigned to the project. 

B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff 

member shall have been on staff for a minimum of (1) one year prior to the date of this projects 

release for bid. 

C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff 

member shall have been a full time employee for no less than (1) one year prior to the date of 

this projects release for bid. A BICSI Certified Technician shall be employed as the on-site 

Field Supervisor for this project. 

D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled 

technicians or installers. Each resume shall include applicable certification documents provided 

by the manufacturer or BICSI. 
 

1. Project Manager, Supervisors, and Principal Skilled Technicians:  minimum of (5) 

five years’ experience in like work. 

2. Category 6 Unshielded Twisted Pair and Fiber Optic Cable Technicians:  documented 

training, licensing, and/or certification for the types of media specified, as applicable as 

well as certification from the manufacturer of the solution chosen by the owner. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends. 

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 

sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 

joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material: Galvanized-steel sheet. 

2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 

with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 

mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 

or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 

mm). 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and pathway or cable. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Advance Products & Systems, Inc. 

b. CALPICO, Inc. 

c. Metraflex Company (The). 

d. Pipeline Seal and Insulator, Inc. 

e. Proco Products, Inc. 

http://www.specagent.com/LookUp/?uid=123456803297&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803299&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803300&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803301&mf=04&src=wd
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2. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit 

surface of pipe. Include type and number required for pipe material and size of pipe. 

3. Pressure Plates: Stainless steel. 

4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 

concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 

match piping OD. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Presealed Systems. 

2.4 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 

grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces that are not fire rated. 

2. Sealant shall have VOC content of 250 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

3. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 

Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

http://www.specagent.com/LookUp/?uid=123456803302&mf=04&src=wd
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a. Seal annular space between sleeve and pathway or cable, using joint sealant 

appropriate for size, depth, and location of joint. Comply with requirements in 

Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 

between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 

protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 

pathway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 

with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50 mm) 

above finished floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 

opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 

assemblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual pathways and cables with flexible 

boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 

mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space 

between pipe and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 

to allow for 1-inch (25-mm) annular clear space between pathway or cable and sleeve for 

installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at pathway 

entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for pathway or 

cable material and size. Position pathway or cable in center of sleeve. Assemble mechanical 

sleeve seals and install in annular space between pathway or cable and sleeve. Tighten bolts 

against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 
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B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 270544 
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. UTP cabling.
2. Cable connecting hardware, patch panels, and cross-connects.
3. Telecommunications outlet/connectors.
4. Cabling system identification products.
5. Warranty

1.3 DEFINITIONS

A. BICSI:  Building Industry Consulting Service International.

B. Consolidation Point:  A location for interconnection between horizontal cables extending from 
building pathways and horizontal cables extending into furniture pathways.

C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection 
or cross-connection.

D. EMI:  Electromagnetic interference.

E. IDC:  Insulation displacement connector.

F. LAN:  Local area network.

G. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of several 
telecommunications outlet/connectors.

H. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet 
cable terminates.

I. RCDD:  Registered Communications Distribution Designer.

J. UTP:  Unshielded twisted pair.
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1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordinate layout and installation of telecommunications cabling with Owner's 
telecommunications and LAN equipment and service suppliers.

B. Coordinate telecommunications outlet/connector locations with location of power receptacles at 
each work area.

1.5 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:

1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and 
format selected by Owner.

2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the 
cabling and asset identification system of the software.

3. Cabling administration drawings and printouts.
4. Wiring diagrams to show typical wiring schematics, including the following:

a. Cross-connects.
b. Patch panels.
c. Patch cords.

5. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and 
physical relationship between the installed components.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field 
inspector.

B. Source quality-control reports.

C. Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For splices and connectors to include in maintenance manuals.

B. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files.
3. Device address list.
4. Printout of software application and graphic screens.
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1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Patch-Panel Units:  One of each type.
2. Connecting Blocks:  One of each type.
3. Device Plates:  One of each type.

1.9 QUALITY ASSURANCE

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 
(submit qualifications)

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 
Drawings, Cabling Administration Drawings and field testing program development by 
an RCDD.

2. Installation Supervision:  Installation shall be under the direct supervision of a Registered 
Technician, or Level 2 Installer, who shall be present at all times when Work of this 
Section is performed at Project site.

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 
testing.

B. Testing Agency Qualifications:  An NRTL.

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 
supervise on-site testing.

C. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency.

1. Flame-Spread Index:  25 or less.
2. Smoke-Developed Index:  50 or less.

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

E. Telecommunications Pathways and Spaces:  Comply with TIA-569-D.

F. Grounding:  Comply with TIA-607-B.

1.10 QUALIFICATIONS

A. Communications Cabling: The Contractor shall have (5) five years of documented experience 
performing cable placement, splicing, termination, connecting, and testing for each of the media 
types and (3) three years of applicable experience with the proposed system manufacturer.  In 
the case of newer technologies that do not have a (3) three year history, the Contractor shall 
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have documented experience for at least half of the lifetime of the new technology. The 
approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI 
certified installer for every two non-certified installers assigned to the project.

B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff 
member shall have been on staff for a minimum of (1) one year prior to the date of this projects 
release for bid.

C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff 
member shall have been a full time employee for no less than (1) one year prior to the date of 
this projects release for bid. A BICSI Certified Technician shall be employed as the on-site 
Field Supervisor for this project.

D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled 
technicians or installers. Each resume shall include applicable certification documents provided 
by the manufacturer or BICSI.

1. Project Manager, Supervisors, and Principal Skilled Technicians:  minimum of (5) 
five years’ experience in like work.

2. Category 6 Unshielded Twisted Pair and Fiber Optic Cable Technicians:  documented 
training, licensing, and/or certification for the types of media specified, as applicable as 
well as certification from the manufacturer of the solution chosen by the owner.

1.11 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

PART 2 - PRODUCTS

2.1 HORIZONTAL CABLING DESCRIPTION

A. Horizontal cable and its connecting hardware provide the means of transporting signals between 
the telecommunications outlet/connector and the horizontal cross-connect located in the 
communications equipment room.  This cabling and its connecting hardware are called a 
"permanent link," a term that is used in the testing protocols.

1. TIA-568-C.1 requires that a minimum of two telecommunications outlet/connectors be 
installed for each work area.

2. Horizontal cabling shall contain no more than one transition point or consolidation point 
between the horizontal cross-connect and the telecommunications outlet/connector.

3. Bridged taps and splices shall not be installed in the horizontal cabling.

B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that extend 
from the telecommunications outlet/connectors to the station equipment.
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C. The maximum allowable horizontal cable length is 295 feet (90 m).  This maximum allowable 
length does not include an allowance for the length of 16 feet (4.9 m) to the workstation 
equipment or in the horizontal cross-connect.

2.2 BACKBOARDS

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm).  
Comply with requirements in Section 061000 "Rough Carpentry" for plywood backing panels.

2.3 UTP CABLE

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Panduit.
2. General Cable
3. Hubbell Premise Wiring.
4. Superior Essex Inc.
5. SignaMax.
6. Commscope Inc. (NETCONNECT)
7. Commscope Inc. (SYSTIMAX)
8. Commscope Inc. (Uniprise)
9. Berk-Tek; Leviton / (Nexans)
10. Superior Essex; Legrand / (nCompass)
11. Corning (LANscape)
12. Belden Inc.
13. Owner or consultant approved equal.

B. Description:  100-ohm, four-pair UTP, formed into 4-pair, binder groups covered with a blue 
thermoplastic jacket.

1. Comply with ICEA S-90-661 for mechanical properties.
2. Comply with TIA-568-C.1 for performance specifications.
3. Comply with TIA-568-C.2, Category 6, and Category 6a.
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types:

a. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.

2.4 UTP CABLE HARDWARE

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Panduit.
2. General Cable
3. Hubbell Premise Wiring.
4. Superior Essex Inc.

http://www.specagent.com/LookUp/?uid=123456818563&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818564&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456818563&mf=04&src=wd
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5. SignaMax.
6. Commscope Inc. (NETCONNECT)
7. Commscope Inc. (SYSTIMAX)
8. Commscope Inc. (Uniprise)
9. Berk-Tek; Leviton / (Nexans)
10. Superior Essex; Legrand / (nCompass)
11. Corning (LANscape)
12. Belden Inc.
13. Owner or consultant approved equal.

B. General Requirements for Cable Connecting Hardware:  Comply with TIA-568-C.2, IDC type, 
with modules designed for punch-down caps or tools.  Cables shall be terminated with 
connecting hardware of same category or higher.

C. Connecting Blocks:  110-style IDC for Category 6 and Category 6a.  Provide blocks for the 
number of cables terminated on the block, plus 25 percent spare.  Integral with connector 
bodies, including plugs and jacks where indicated.

D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and 
permit interconnection between cables.

1. Number of Terminals per Field:  One for each conductor in assigned cables.

E. Patch Panel:  Angled modular panels housing multiple-numbered jack units with IDC-type 
connectors at each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field:  One for each four-pair UTP cable indicated.

F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with 
integral IDC-type terminals.

G. Patch Cords:  Factory-made, four-pair cables in 48-inch (1200-mm) lengths; terminated with 
eight-position modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure 
Category 6 performance.  Patch cords shall have latch guards to protect against snagging.

2. 26AWG patch cords minimum for category 6 cabling only.
3. 24AWG patch cords minimum for category 6a cabling only.
4. Patch cords shall have color-coded boots for circuit identification.
5. Patch Cords shall be from the same manufacturer as the cabling solution.

2.5 TELECOMMUNICATIONS OUTLET/CONNECTORS

A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply 
with TIA-568-C.1.

B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate.

1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Section 262726 "Wiring 
Devices."

http://www.specagent.com/LookUp/?uid=123456818564&mf=04&src=wd
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2. Metal Faceplate: Steel, complying with requirements in Section 262726 "Wiring 
Devices."

3. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and 
coaxial work area cords.

a. Flush mounting jacks, positioning the cord at a 45-degree angle, only for projector 
location.

4. Legend:  Snap-in, clear-label covers and machine-printed paper inserts.

2.6 GROUNDING

A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" 
for grounding conductors and connectors.

B. Comply with TIA-607-B.

2.7 IDENTIFICATION PRODUCTS

A. Comply with TIA-606-B and UL 969 for labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers.

B. Comply with requirements in Section 260553 "Identification for Electrical Systems."

2.8 SOURCE QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to evaluate cables.

B. Factory test UTP cables on reels according to TIA-568-C.1.

C. Factory test UTP cables according to TIA-568-C.2.

D. Cable will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider.
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3.2 WIRING METHODS

A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters.  
Conceal pathways and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Install “wet” rated cable when the voice and data cabling conduit pathway is in the 

slab or underground. Transition “wet” rated cable to plenum if pathway extends 
into a plenum space without conduit. Wet rated cable shall not be installed in the 
open plenum ceiling space. 

3. Comply with requirements in Section 270528 "Pathways for Communications Systems."
4. Comply with requirements in Section 270536 "Cable Trays for Communications 

Systems."

B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.

C. Wiring within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without 
exceeding manufacturer's limitations on bending radii.

2. Install lacing bars and distribution spools.
3. Install conductors parallel with or at right angles to sides and back of enclosure.

3.3 INSTALLATION OF CABLES

A. Comply with NECA 1.

B. General Requirements for Cabling:

1. Comply with TIA-568-C.1.
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
3. Install 110-style IDC termination hardware unless otherwise indicated.
4. MUTOA shall not be used as a cross-connect point.
5. Consolidation points may be used only for making a direct connection to 

telecommunications outlet/connectors:

a. Do not use consolidation point as a cross-connect point, as a patch connection, or 
for direct connection to workstation equipment.

b. Locate consolidation points for UTP at least 49 feet (15 m) from communications 
equipment room.

6. Terminate conductors; no cable shall contain unterminated elements.  Make terminations 
only at indicated outlets, terminals, cross-connects, and patch panels.

7. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals.

8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer.
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9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools.

10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable.

11. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating.

12. In the communications equipment room, install a 10-foot- (3-m-) long service loop on 
each end of cable.

13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions.

C. UTP Cable Installation:

1. Comply with TIA-568-C.2.
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to 

maintain cable geometry.

D. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 
with terminating hardware and interconnection equipment.

2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches (200 mm) above 
ceilings by cable supports not more than 48 inches (1220 mm) apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 
potentially damaging items.

E. Installation of Cable Routed Exposed under Raised Floors:

1. Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed in raised floor areas.
3. Coil cable 6 feet (1800 mm) long not less than 12 inches (300 mm) in diameter below 

each feed point.

F. Group connecting hardware for cables into separate logical fields.

G. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-D for separating unshielded copper voice and 
data communication cable from potential EMI sources, including electrical power lines 
and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 
mm).

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches (300 
mm).

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (610 
mm).
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3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 
mm).

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches (150 
mm).

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches (300 
mm).

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows:

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (76 

mm).
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches (150 

mm).

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or HP and Larger:  A minimum of 48 inches (1200 mm).

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches (127 mm).

H. Protect cabling during installation:

1. Protect voice and data cabling cables from any liquid, paints, solvents, debris, or other 
contaminates, per the manufacturers installation guidelines. Cables shall be replaced if 
damaged.

3.4 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569-D, Annex A, "Firestopping."

C. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.5 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter.

B. Comply with TIA-607-B.

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall 
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding 
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bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to 
suitable electrical building ground.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor.

3.6 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA-606-B.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical 
Systems."

1. Administration Class:  2.
2. Color-code cross-connect fields.  Apply colors to voice and data service backboards, 

connections, covers, and labels.

B. Using cable management system software specified in Part 2, develop Cabling Administration 
Drawings for system identification, testing, and management.  Use unique, alphanumeric 
designation for each cable and label cable, jacks, connectors, and terminals to which it connects 
with same designation.  At completion, cable and asset management software shall reflect as-
built conditions.

C. Comply with requirements in Section 099123 "Interior Painting" for painting backboards.  For 
fire-resistant plywood, do not paint over manufacturer's label.

D. Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 
level of administration.

E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with 
rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive 
schedules for Project.

F. Cabling Administration Drawings:  Show building floor plans with cabling administration-point 
labeling.  Identify labeling convention and show labels for telecommunications closets,  
terminal hardware and positions, horizontal cables, work areas and workstation terminal 
positions, grounding buses and pathways, and equipment grounding conductors.  Follow 
convention of TIA-606-B.  Furnish electronic record of all drawings, in software and format 
selected by Owner.

G. Cable and Wire Identification:

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at 
device if color of wire is consistent with associated wire connected and numbered within 
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at 
intervals not exceeding 15 feet (4.5 m).

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.



Formative Architecture Portales Municipal Schools
Brown Early Childhood Center

COMMUNICATIONS HORIZONTAL CABLING 271500 - 12

a. Individually number wiring conductors connected to terminal strips, and identify 
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as 
shown.

b. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label 
each connector and each discrete unit of cable-terminating and connecting hardware.  
Where similar jacks and plugs are used for both voice and data communication cabling, 
use a different color for jacks and plugs of each service.

H. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA-606-B.

1. Cables use flexible vinyl or polyester that flex as cables are bent.

3.7 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections.

C. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. Visually inspect UTP cable jacket materials for NRTL certification markings.  Inspect 
cabling terminations in communications equipment rooms for compliance with color-
coding for pin assignments, and inspect cabling connections for compliance with TIA-
568-C.1.

2. Visually confirm Category 6, Category 6a, marking of outlets, cover plates, 
outlet/connectors, and patch panels.

3. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components.

4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent 
faults, and polarity between conductors.  Test operation of shorting bars in connection 
blocks.  Test cables after termination but not cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.  
Perform tests with a tester that complies with performance requirements in "Test 
Instruments (Normative)" Annex, complying with measurement accuracy specified 
in "Measurement Accuracy (Informative)" Annex.  Use only test cords and 
adapters that are qualified by test equipment manufacturer for channel or link test 
configuration.

5. UTP Performance Tests:

a. Test for each outlet.  Perform the following tests according to TIA-568-C.1 and 
TIA-568-C.2:
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1) Wire map.
2) Length (physical vs. electrical, and length requirements).
3) Insertion loss.
4) Near-end crosstalk (NEXT) loss.
5) Power sum near-end crosstalk (PSNEXT) loss.
6) Equal-level far-end crosstalk (ELFEXT).
7) Power sum equal-level far-end crosstalk (PSELFEXT).
8) Return loss.
9) Propagation delay.
10) Delay skew.

6. Final Verification Tests:  Perform verification tests for UTP systems after the complete 
communications cabling and workstation outlet/connectors are installed.

a. Voice Tests:  These tests assume that dial tone service has been installed.  Connect 
to the network interface device at the demarcation point.  Go off-hook and listen 
and receive a dial tone.  If a test number is available, make and receive a local, 
long distance, and digital subscription line telephone call.

b. Data Tests:  These tests assume the Information Technology Staff has a network 
installed and is available to assist with testing.  Connect to the network interface 
device at the demarcation point.  Log onto the network to ensure proper connection 
to the network.

D. Document data for each measurement.  Data for submittals shall be printed in a summary report 
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to 
the computer, saved as text files, and printed and submitted.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

3.8 SYSTEM WARRANTY 

A. Contractor shall perform all labeling requirements and provide testing documentation for 
verification as described herein. 

B. Contractor shall submit cable records to reflect all moves, adds, and changes. 

C. Contractor shall provide site plans showing locations of all telecommunication routes.  See Item 
3.06. 

 
D. Contractor shall submit final paperwork for warranty to manufacturer and a copy to the Owner 

one week prior to the substantial completion date. 

E. Contractor must be a certified as required by the owner and approved solution supplier such as 
Mohawk, Berk-Tek, Ortronics, and Siemens.

F. Contractor must offer a minimum 20-year extended manufacturer’s warranty for the premises 
fiber cabling solution comprised of approved manufacturer products and must follow all 
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warranty registration procedures set forth by the manufacturer, including submitting all required 
documentation to the manufacturer for warranty certification. 

G. All installed equipment must conform to the manufacturer's official published specifications.  
The warranty shall begin at the system acceptance date and remain in effect for a period of 20 
years (minimum) from that date.  The contractor shall agree to repair, adjust, and/or replace, as 
determined by the owner and to replace defective equipment, materials, or other parts of the 
system at the contractor's sole cost.  Owner will incur no costs for service or replacement of 
parts during the warranty period of 20 years.  All third party warranties shall be passed through 
from the contractor to the owner.

H. Contractor shall warrant that the system will function as specified in the approved 
manufacturer's Technical Description Guide. 

I. Contractor shall warrant that the system shall accommodate the specifications in all appropriate 
sections of this Request for Proposal and all applicable sections of the owners Specifications. 

END OF SECTION 271500
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SECTION 275123 - INTERCOMMUNICATIONS AND PROGRAM SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  Microprocessor-switched intercommunications and program systems with the 

following components: 

1. Master stations. 

2. Call-switch unit. 

3. Loudspeakers/speaker microphones. 

4. Conductors and cables. 

5. Raceways. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For intercommunications and program systems.  Include plans, elevations, 

sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, required clearances, 

method of field assembly, components, and location and size of each field connection. 

2. Include scaled drawings for master station that detail built-in equipment. 

3. Wiring Diagrams:  For power, signal, and control wiring. 

a. Identify terminals to facilitate installation, operation, and maintenance. 

b. Single-line diagram showing interconnection of components. 

c. Cabling diagram showing cable routing. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted 

items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and 

special moldings are shown and coordinated with each other, using input from Installers of the 

items involved. 

B. Qualification Data:  For qualified Installer and testing agency. 

C. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For intercommunications and program systems to include in 

operation and maintenance manuals.  In addition to items specified in Section 017823 

"Operation and Maintenance Data," include the following: 

1. A record of Owner's equipment-programming option decisions. 

1.6 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

(submit qualifications) 

 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 

Drawings, Cabling Administration Drawings and field testing program development by 

an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of a Registered 

Technician, or Level 2 Installer, who shall be present at all times when Work of this 

Section is performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site 

testing. 

 

B. Testing Agency Qualifications:  An NRTL. 

 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 

supervise on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

E. Telecommunications Pathways and Spaces:  Comply with TIA-569-D. 

F. Grounding:  Comply with TIA-607-B. 

1.7 QUALIFICATIONS 

A. Communications Cabling: The Contractor shall have (5) five years of documented experience 

performing cable placement, splicing, termination, connecting, and testing for each of the media 

types and (3) three years of applicable experience with the proposed system manufacturer.  In 

the case of newer technologies that do not have a (3) three year history, the Contractor shall 
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have documented experience for at least half of the lifetime of the new technology. The 

approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI 

certified installer for every two non-certified installers assigned to the project. 

B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff 

member shall have been on staff for a minimum of (1) one year prior to the date of this projects 

release for bid. 

C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff 

member shall have been a full time employee for no less than (1) one year prior to the date of 

this projects release for bid. A BICSI Certified Technician shall be employed as the on-site 

Field Supervisor for this project. 

D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled 

technicians or installers. Each resume shall include applicable certification documents provided 

by the manufacturer or BICSI. 
 

1. Project Manager, Supervisors, and Principal Skilled Technicians:  minimum of (5) 

five years’ experience in like work. 

2. Category 6 Unshielded Twisted Pair and Fiber Optic Cable Technicians:  documented 

training, licensing, and/or certification for the types of media specified, as applicable as 

well as certification from the manufacturer of the solution chosen by the owner. 

1.8 COORDINATION 

A. Coordinate layout and installation of ceiling-mounted speaker microphones with other 

construction that penetrates ceilings or is supported by them, including light fixtures, HVAC 

equipment, fire-suppression system, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Valcom – Class Connection™ ES IP 

B. The Contractor shall furnish and install all equipment including, but not limited to, outlet boxes, 

wiring, speakers, and all other necessary equipment to provide a complete operating system as 

indicated with the contract documents. Provide all necessary wall plates, specialty boxes, etc., 

not provided by others.  

C. Class Connection™ ES IP shall be considered as meeting all specifications and as the base bid. 

No alternate systems will be approved.  

D. The intent of this specification is to maximize communications between the classroom and 

administrative areas utilizing VoIP Technology while enhancing school safety and reducing 

maintenance, operational, and installation cost.  

http://www.specagent.com/LookUp/?ulid=2428&mf=04&src=wd
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E. Under this specification, the system shall provide a complete VoIP Communication System for 

the Administrative, Classroom, Cafeteria, Library, Common, and Recreational areas. 

F. Adjacent school building on campus, contractor shall provide provisions to complete existing 

Class Connection™ ES IP equipment for integration, to communicate between buildings. 

Campus shall function an all-call for both buildings and independently. Zoning shall be by the 

school districts discretion. 

G. The Communication System shall provide Voice Over IP distribution of intercom, overhead 

paging, emergency paging, class change time tones, emergency tones and program material.  

2.2 COMMUNICATION SYSTEM 

The Communication System shall provide at least the following functions and features:   

A. The ability to be distributed via a fiber 10/100 switched, VLAN enabled network or 10/100 

Switched standalone intercom network. It shall be possible to eliminate the need for copper 

feeder cables between the Main and Intermediate distribution frames through the use of fiber 

optics. Fiber optic connected IDFs shall be capable of serving up to 360 zones of 

intercom/paging and shall feature the ability to support clock correction and/or door relay 

control signals from any other fiber optic connected IDF in the system.   

B. Shall have H.323 and/or SIP, or FXO Port Integration to connect all talk paths to the VoIP 

phone system of choice.  This integration shall give the phone system vendor the option of 

utilizing the Call Manager Resource Tool to manage all ports connected to and from their 

system.    

C. Direct dialed, hands-free, two-way communication from all administrative telephones to any 

location equipped with a talkback speaker.  

D. Automatic gain control on intercom speech to assure constant talkback speech level.  

E. Voice Over IP Integration and distribution microprocessor based system capable of handling up 

to 720 points (seven hundred twenty). A point is defined as a call-in switch or a speaker output.    

F. System shall be modular in design and capable of expanding in increments of 48 points 

allowing for budget flexibility and expandability.   

G. System shall interface with any VoIP telephone system, utilizing H.323, SIP, or FXO Port type 

integration thus allowing the school(s) to upgrade or replace their telephone system without 

suffering a requirement to replace, or lose any feature of, their internal communications 

(intercom) system. Any system that limits system features based upon any selected telephone 

system, and is not H.323 or SIP or FXO Port interfaced shall not be acceptable.   

H. Automatically sound a tone or play a pre-page WAV file over any loudspeaker connected for 

two-way communication to alert the classroom teacher that this two-way call has been 

established. This is intended to prevent unauthorized monitoring. The privacy tone must repeat 

every 15 (fifteen) seconds.   
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I. Distribution of emergency announcement(s) from any authorized telephone to all areas 

furnished with a loudspeaker. Emergency announcements shall have the highest system priority.  

J. Distribution of general announcements from any administrative telephone, staff telephone, or 

classroom telephone. The system shall be capable of providing all-call, group call, multiple 

group call, or dial-on-the-fly page groups.  

K. Classroom speakers shall be software assignable to any or all of 72 (seventy-two) paging 

groups. 

L. Provide the ability to define and archive unlimited time tone schedules with up to 255 events 

per schedule. Each scheduled event shall be capable of controlling any one of 6 (six) internal 

tones; user selected custom audio/voice phrases, audio from any of 3 auxiliary sources or up to 

40 relays for building control. Each scheduled audio event shall be distributable to up to 72 

audio groups. The system shall feature the ability to automatically initiate up to 8 schedules per 

day, based upon the day of the week or calendar dates up to one year in advance. Up to 8 daily 

schedules shall operate simultaneously. Schedule administration, modification and creation 

functions must be available through administration PC software.  Systems that do not allow the 

school to manage their own schedules with PC software do not offer calendar based scheduling 

up to one year in advance or require separate page and time groups shall not be acceptable.   

M. Provide 1, 2, 3 or 4 digits numbering plan, thus allowing the classroom speaker and the 

classroom telephone to be the same architectural number.  

N. Provide facilities for up to 7 (seven) call-in priority levels. Each classroom call button shall be 

assignable to any one or two of these priority levels. The call button priority levels shall have 

the capacity to change state on a time of day basis. The priority levels shall be as follows:  

1. Normal  

2. Security  

3. Normal/Emergency  

4. Urgent/Emergency  

5. Overhead Ring  

6. Emergency Only  

7. Ignore  

O. Call button priority levels shall determine call queue placement. Emergency calls will be 

answered first; urgent calls second and normal calls last.  

P. System shall be capable of placing intercoms call on hold in order to perform other 

administrative functions.  

Q. Any classroom/area loudspeaker must have the flexibility to be programmed as a testing room.  

A testing room shall be excluded from receiving general announcements, class change tones, 

group announcements and program material.  The testing room must receive emergency tones 

and announcements.  A dial code must be provided that will access these testing rooms at the 

same time, allowing for an announcement to the testing rooms for applications such as 

standardized testing.  The testing rooms may be reactivated to normal operation at any time by 

the administration staff as needed.  Testing rooms shall automatically be reset to normal 

operation before start of class the next day.    
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R. Programmable features shall be stored in non-volatile memory and shall not be lost due to 

power failures.  

S. Classroom initiated intercom calls must be able to be assigned to ring at specific administrative 

ports.  These administrative ports shall have the flexibility to be forwarded to other 

administrative ports should a call go unanswered or should the assigned administrative port be 

busy.  

T. Facilities to annunciate incoming intercom calls at multiple administrative phones 

simultaneously. Calls may be answered from any of the administrative telephones by simply 

lifting handset, dialing the room number or pressing a button on telephone. Once answered, the 

call will automatically be cancelled for other administrative phones.  

U. System functionality must include the capability to manually distribute up to 5 (five) alert 

emergency tones via pushbuttons, contact closure, or dial up tones from any administrative 

telephone.  These tones shall be customizable with respect to cadence, type and duration. Dial 

up tones must only be accessible by authorized users.  

V. The system must provide a minimum of 4 (four) ports to be connected to the telephone system 

via H.323, SIP, or FXO Port integration from the intercom system. These 4 (four) intercom 

lines shall provide built-in Enhanced Caller Line Identification which will visually announce the 

name of the teacher or location, the architectural classroom number, and the status of the call-in 

level; thus allowing interfacing to any Voice over IP telephone system. Intercom systems that 

require connection via trunk loop start ports to a VoIP telephone shall not be acceptable.  

W. The system shall have the ability to control all system relays.  Relays shall be controlled 

through the administrative software, DTMF controlled, automatically cycle at a programmed 

time of day, follow time schedule events, follow audio group events, follow security calls, and 

follow emergency and ADA calls.  All relays must be software programmable with the 

flexibility to change as required.  

X. The system shall provide at least three simultaneously operating, non-restrictive program 

distribution channels.  The audio program material shall be controlled and distributed with 

administration PC software allowing simple and easy changes.  Systems that require manual 

operated switch-banks or cumbersome DTMF telephone codes for distribution shall not be 

acceptable.     

Y. The Communication System shall feature the capability to operate a system of cameras such 

that visual and audible communication may be seamlessly synchronized. The resulting system 

of cameras and intercom (visual intercom) shall feature a capacity of at least 192 camera 

locations and 4 administrative monitors. The system shall provide functionality such that each 

monitor can display a full motion visual broadcast of the area corresponding to any active 

intercom path. The camera system shall feature a PC based setup utility and shall use standard 

UTP infrastructure. Systems that do not offer the capability to seamlessly integrate with a 

camera system as described above shall not be acceptable.  

Z. The Communication System shall feature voice call progress. When 2 or more system users 

attempt to announce into the same area, the unsuccessful user shall be notified via a voice 

message. When a user’s announcement attempt is overridden by a higher priority 

announcement, the overridden user shall be notified via a voice message.  
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AA. The system shall have the ability to store WAV files directly onto the CPU and shall not be lost 

due to power outage.    

BB. The WAV files shall be activated via the Administration Software, Telephone and/or Telephone 

system, and/or pushbuttons.   

CC. The WAV files shall be programmable as to what level of priority they can be broadcast.  They 

shall be programmable as to override any class change tones, normal all call, music, and 

intercom in the event of an emergency.   

DD. The WAV files shall also have the ability to be broadcast into any one or all of the 72 audio 

groups as well to any zone within the system.  

EE. The WAV files shall be have the ability to be broadcast via a schedule for any day of the week 

or time of the day.  They shall also have the ability to be broadcast for any duration of time and 

repeat number of plays with the ability to select how long the duration is between each repeated 

broadcast.  

FF. The WAV files shall be able to be broadcast via a pushbutton.  When this pushbutton is 

activated it shall be programmable to select which WAV file is broadcast, the priority level, 

where it is broadcast, and how many times it shall play.  

GG. The WAV files shall also have the ability to be a part of the class change tones within the 

system.  These files shall be able to replace any tone within the class change schedules as to 

offer the flexibility of customizable tones and or phrases in this class change mode.  

HH. The WAV files shall be programmable as to replace the hands-free alert tone, repeated alert 

tone, or the all call alert tones. 

2.3 VOICE OVER IP TELEPHONE INTEGRATION 

A. All admin access path ports shall be integrated via H.323, SIP, or FXO Port type protocol.   This 

integration shall be seamless and easy to meet all standards as set forth in H.323, SIP, or FXO 

Port type interfacing. The VoIP Phone System Call Manager shall be used to manage these 

ports for control and management thus reducing adds, moves and change cost.  

B. It shall be possible without the cost of additional hardware/software to incorporate a 

WAN/LAN district wide paging system by means of the built in VoIP district Paging Adapter.  

This adapter shall give the district the ability to page each school independently, as a group of 

schools, or all schools where a Class Connection IP system is installed. 

2.4 DISTRIBUTION 

A. For a shared network the requirements shall be a VLAN capable 10/100 Ethernet switched with 

Gig fiber backbone.  The recommended installation shall be to create a port based, fully enabled 

multicasting, VLAN on the network and install the VCRCA Network Intercom Extender on that 

VLAN.   
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B. For a dedicated network the requirements shall be a 10/100 Ethernet switched fiber backbone.  

The VCRCA Network Intercom Extender shall plug into the Ethernet switch and fiber backbone 

via plug-in Gig Ethernet interface modules.  There shall also be an alternative installation where 

the VCRCA Network Intercom Extender plugs into the Ethernet switch and a fiber backbone 

via media converters connected from Ethernet switch ports. 

2.5 IDF WIRING 

A. All wiring shall be listed for the intended purpose. The cabling shall be Category 6 for all 

connections from the IDF to the classroom and or zone origination point. All classrooms shall 

be homerun to each local IDF that serves that area.  All interior wiring shall be in accordance 

with new construction guidelines suggested by the Manufacturer; including the speaker and the 

call-in switch. 

2.6 REMOTE CLASSROOM WIRING 

A. The Valcom Remote Intercom Device (RID) shall provide connection for a talkback speaker 

and call in switch in a remote classroom location. This device shall provide intercom, class 

change tones, emergency tones, and normal / emergency paging via a wireless or wired network 

to these remote locations. 

2.7 CALL-SWITCH UNIT 

A. Enclosure:  Single-gang box with stainless-steel faceplate. 

B. Call Switch:  Momentary contact signals system that a call has been placed. 

C. Privacy Switch:  Prevents transmission of sound signals from station to system. 

D. Volume Control:  Operated by screwdriver blade through a hole in faceplate to adjust output 

level of associated speaker. 

E. Handset with Hook Switch:  Telephone type with 18-inch- (450-mm-) long, permanently coiled 

cord.  Arrange to disconnect speaker when handset is lifted. 

2.8 CONE-TYPE LOUDSPEAKERS/SPEAKER MICROPHONES 

A. Minimum Axial Sensitivity:  91 dB at one meter, with 1-W input. 

B. Frequency Response:  Within plus or minus 3 dB from 70 to 15,000 Hz. 

C. Minimum Dispersion Angle:  100 degrees. 

D. Line Transformer:  Maximum insertion loss of 0.5 dB, power rating equal to speaker's, and at 

least four level taps. 

E. Enclosures:  Steel housings or back boxes, acoustically dampened, with front face of at least 

0.0478-inch (1.2-mm) steel and whole assembly rust proofed and factory primed; complete with 
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mounting assembly and suitable for surface ceiling, flush ceiling, pendant or wall mounting; 

with relief of back pressure. 

2.9 HORN-TYPE LOUDSPEAKERS/SPEAKER MICROPHONES 

A. Speakers shall be all-metal, weatherproof construction; complete with universal mounting 

brackets. 

B. Frequency Response:  Within plus or minus 3 dB from 275 to 14,000 Hz. 

C. Minimum Power Rating of Driver:  15 W, continuous. 

D. Minimum Dispersion Angle:  110 degrees. 

E. Line Transformer:  Maximum insertion loss of 0.5 dB, power rating equal to speaker's, and at 

least four level taps. 

2.10 CONDUCTORS AND CABLES 

A. Conductors:  Jacketed, twisted pair and twisted multipair, untinned solid copper.  Sizes as 

recommended by system manufacturer, but no smaller than No. 22 AWG. 

B. Insulation:  Thermoplastic, not less than 1/32 inch (0.8 mm) thick. 

C. Shielding:  For speaker-microphone leads and elsewhere where recommended by manufacturer; 

No. 34 AWG, tinned, soft-copper strands formed into a braid or equivalent foil. 

D. Plenum Cable:  Listed and labeled for plenum installation. 

2.11 RACEWAYS 

A. Intercommunication and Program System Raceways and Boxes:  Comply with requirements in 

Section 260533 "Raceway and Boxes for Electrical Systems." 

B. Outlet boxes shall be not less than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 2-1/2 

inches (64 mm) deep. 

C. Flexible metal conduit is prohibited. 

PART 3 - EXECUTION 

3.1 WIRING METHODS 

A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, 

desks, and counters.  Conceal raceway and cables except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
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2. Comply with requirements for raceways and boxes specified in Section 260533 

"Raceway and Boxes for Electrical Systems." 

B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where 

possible. 

C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and 

without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and 

distribution spools. 

3.2 INSTALLATION OF RACEWAYS 

A. Comply with requirements in Section 260533 "Raceway and Boxes for Electrical Systems" for 

installation of conduits and wireways. 

B. Install manufactured conduit sweeps and long-radius elbows whenever possible. 

3.3 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements: 

1. Terminate conductors; no cable shall contain unterminated elements.  Make terminations 

only at outlets and terminals. 

2. Splices, Taps, and Terminations:  Arrange on numbered terminal strips in junction, pull, 

and outlet boxes; terminal cabinets; and equipment enclosures.  Cables may not be 

spliced. 

3. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more 

than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and 

terminals. 

4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 

limitations on bending radii.  Install lacing bars and distribution spools. 

5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 

between termination, tap, or junction points.  Remove and discard cable if damaged 

during installation and replace it with new cable. 

6. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 

lamps shall not be used. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunication spaces 

with terminating hardware and interconnection equipment. 

2. Suspend speaker cable not in a wireway or pathway a minimum of 8 inches (200 mm) 

above ceiling by cable supports not more than 48 inches (1220 mm) apart. 

3. Cable shall not be run through structural members or be in contact with pipes, ducts, or 

other potentially damaging items. 
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D. Separation of Wires:  Separate speaker-microphone, line-level, speaker-level, and power wiring 

runs.  Install in separate raceways or, where exposed or in same enclosure, separate conductors 

at least 12 inches (300 mm) apart for speaker microphones and adjacent parallel power and 

telephone wiring.  Separate other intercommunication equipment conductors as recommended 

by equipment manufacturer. 

3.4 INSTALLATION 

A. Match input and output impedances and signal levels at signal interfaces.  Provide matching 

networks where required. 

B. Identification of Conductors and Cables:  Color-code conductors and apply wire and cable 

marking tape to designate wires and cables so they identify media in coordination with system 

wiring diagrams. 

C. Weatherproof Equipment:  For units that are mounted outdoors, in damp locations, or where 

exposed to weather, install consistent with requirements of weatherproof rating. 

D. Speaker-Line Matching Transformer Connections:  Make initial connections using tap settings 

indicated on Drawings. 

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 

3.5 GROUNDING 

A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops, 

common-mode returns, noise pickup, cross talk, and other impairments. 

B. Signal Ground Terminal:  Locate at main equipment cabinet.  Isolate from power system and 

equipment grounding. 

C. Install grounding electrodes as specified in Section 260526 "Grounding and Bonding for 

Electrical Systems." 

3.6 SYSTEM PROGRAMMING 

A. Programming:  Fully brief Owner on available programming options.  Record Owner's 

decisions and set up initial system program.  Prepare a written record of decisions, 

implementation methodology, and final results. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 

test, and adjust components, assemblies, and equipment installations, including connections. 
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C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

D. Tests and Inspections: 

1. Schedule tests with at least seven days' advance notice of test performance. 

2. After installing intercommunications and program systems and after electrical circuitry 

has been energized, test for compliance with requirements. 

3. Operational Test:  Test originating station-to-station, all-call, and page messages at each 

intercommunication station.  Verify proper routing and volume levels and that system is 

free of noise and distortion.  Test each available message path from each station on 

system. 

4. Frequency Response Test:  Determine frequency response of two transmission 

paths, including all-call and paging, by transmitting and recording audio tones.  

Minimum acceptable performance is within 3 dB from 150 to 2500 Hz. 

5. Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of complete system at normal 

gain settings as follows: 

a. Disconnect speaker microphone and replace it in the circuit with a signal generator 

using a 1000-Hz signal.  Measure signal-to-noise ratio at speakers. 

b. Repeat test for four speaker microphones and for each separately controlled zone 

of paging loudspeakers. 

c. Minimum acceptable ratio is 35 dB. 

6. Distortion Test:  Measure distortion at normal gain settings and rated power.  Feed 

signals at frequencies of 150, 200, 400, 1000, and 2500 Hz into each paging and all-call 

amplifier, and a minimum of two selected intercommunication amplifiers.  For each 

frequency, measure distortion in the paging and all-call amplifier outputs.  Maximum 

acceptable distortion at any frequency is 5 percent total harmonics. 

7. Power Output Test:  Measure electrical power output of each paging amplifier at normal 

gain settings of 150, 1000, and 2500 Hz.  Maximum variation in power output at these 

frequencies is plus or minus 3 dB. 

8. Signal Ground Test:  Measure and report ground resistance at system signal ground.  

Comply with testing requirements in Section 260526 "Grounding and Bonding for 

Electrical Systems." 

E. Inspection:  Verify that units and controls are properly labeled and interconnecting wires and 

terminals are identified.  Prepare a list of final tap settings of paging speaker-line matching 

transformers. 

F. Intercommunications and program systems will be considered defective if they do not pass tests 

and inspections. 

G. Prepare test and inspection reports. 
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3.8 STARTUP SERVICE 

A. Perform startup service and initial system programming. 

1. Verify that electrical wiring installation complies with manufacturer's submittal and 

installation requirements. 

2. Complete installation and startup checks according to manufacturer's written instructions. 

3.9 ADJUSTING 

A. On-Site Assistance:  Engage a factory-authorized service representative to provide on-site 

assistance in adjusting sound levels, resetting transformer taps, and adjusting controls to meet 

occupancy conditions. 

B. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 

two visits to Project during other-than-normal occupancy hours for this purpose. 

3.10 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain the intercommunications 

and program systems. 

1. Train Owner's maintenance personnel on programming equipment for starting up and 

shutting down, troubleshooting, servicing, and maintaining the system and equipment. 

3.11 SYSTEM WARRANTY  

 

A. Contractor shall perform all labeling requirements and provide testing documentation for 

verification as described herein.  

B. Contractor shall submit cable records to reflect all moves, adds, and changes.  

C. Contractor shall provide site plans showing locations of all telecommunication routes.  See Item 

3.06.  

D. Contractor shall submit final paperwork for warranty to manufacturer and a copy to the Owner 

one week prior to the substantial completion date.  

E. Contractor must be a certified as required by the owner and approved solution supplier such as 

Mohawk, Berk-Tek, Ortronics, and Siemens. 

F. Contractor must offer a minimum 20-year extended manufacturer’s warranty for the premises 

fiber cabling solution comprised of approved manufacturer products and must follow all 

warranty registration procedures set forth by the manufacturer, including submitting all required 

documentation to the manufacturer for warranty certification.  
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G. All installed equipment must conform to the manufacturer's official published specifications.  

The warranty shall begin at the system acceptance date and remain in effect for a period of 20 

years (minimum) from that date.  The contractor shall agree to repair, adjust, and/or replace, as 

determined by the owner and to replace defective equipment, materials, or other parts of the 

system at the contractor's sole cost.  Owner will incur no costs for service or replacement of 

parts during the warranty period of 20 years.  All third party warranties shall be passed through 

from the contractor to the owner. 

H. Contractor shall warrant that the system will function as specified in the approved 

manufacturer's Technical Description Guide.  

I. Contractor shall warrant that the system shall accommodate the specifications in all appropriate 

sections of this Request for Proposal and all applicable sections of the owners Specifications. 

END OF SECTION 275123 
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SECTION 28 3100 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 

2. Manual fire-alarm boxes. 

3. System smoke detectors. 

4. Heat detectors. 

5. Notification appliances. Voice Evacuation. 

6. Device guards. 

7. Magnetic door holders. 

8. Remote annunciator. 

9. Addressable interface device. 

10. Digital alarm communicator transmitter. 

11. Radio alarm transmitter. 

12. Network communications. 

13. System printer. 

1.3 DEFINITIONS 

A. EMT: Electrical Metallic Tubing. 

B. FACP: Fire Alarm Control Panel. 

C. HLI: High Level Interface. 

D. NICET: National Institute for Certification in Engineering Technologies. 

E. PC: Personal computer. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including furnished options and accessories. 

1. Include construction details, material descriptions, dimensions, profiles, and finishes. 

2. Include rated capacities, operating characteristics, and electrical characteristics. 

B. Shop Drawings: For fire-alarm system. 
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1. Comply with recommendations and requirements in the "Documentation" section of the 

"Fundamentals" chapter in NFPA 72. 

2. Include plans, elevations, sections, details, and attachments to other work. 

3. Include details of equipment assemblies. Indicate dimensions, weights, loads, and 

required clearances, method of field assembly, components, and locations. Indicate 

conductor sizes, indicate termination locations and requirements, and distinguish between 

factory and field wiring. 

4. Detail assembly and support requirements. 

5. Include voltage drop calculations for notification-appliance circuits. 

6. Include battery-size calculations. 

7. Include input/output matrix. 

8. Include statement from manufacturer that all equipment and components have been tested 

as a system and meet all requirements in this Specification and in NFPA 72. 

9. Include performance parameters and installation details for each detector. 

10. Verify that each duct detector is listed for complete range of air velocity, temperature, 

and humidity possible when air-handling system is operating. 

11. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 

drawn to scale; coordinate location of duct smoke detectors and access to them. 

a. Show critical dimensions that relate to placement and support of sampling tubes, 

detector housing, and remote status and alarm indicators. 

b. Show field wiring required for HVAC unit shutdown on alarm. 

c. Show field wiring and equipment required for HVAC unit shutdown on alarm and 

override by firefighters' control system. 

d. Show field wiring and equipment required for HVAC unit shutdown on alarm and 

override by firefighters' smoke-evacuation system. 

e. Locate detectors according to manufacturer's written recommendations. 

12. Include voice/alarm signaling-service equipment rack or console layout, grounding 

schematic, amplifier power calculation, and single-line connection diagram. 

13. Include floor plans to indicate final outlet locations showing address of each addressable 

device. Show size and route of cable and conduits and point-to-point wiring diagrams. 

C. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction, State or local fire 

Marshall, prior to submitting them to Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 

b. NICET-certified, fire-alarm technician; Level III minimum. 

c. Licensed or certified by authorities having jurisdiction. 

D. Delegated-Design Submittal: For notification appliances and smoke and heat detectors, in 

addition to submittals listed above, indicate compliance with performance requirements and 

design criteria, including analysis data signed and sealed by the qualified professional engineer 

responsible for their preparation. 

1. Drawings showing the location of each notification appliance and smoke and heat 

detector, ratings of each, and installation details as needed to comply with listing 

conditions of the device. 
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2. Design Calculations: Calculate requirements for selecting the spacing and sensitivity of 

detection, complying with NFPA 72. Calculate spacing and intensities for strobe signals 

and sound-pressure levels for audible appliances. 

3. Indicate audible appliances required to produce square wave signal per NFPA 72. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Seismic Qualification Data: Certificates, for fire-alarm control unit, accessories, and 

components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

 

C. Field quality-control reports. 

D. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire-alarm systems and components to include in 

emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 01 7800 "Closeout Submittals" include the 

following and deliver copies to authorities having jurisdiction: 

a. Comply with the "Records" section of the "Inspection, Testing and Maintenance" 

chapter in NFPA 72. 

b. Provide "Fire Alarm and Emergency Communications System Record of 

Completion Documents" according to the "Completion Documents" Article in the 

"Documentation" section of the "Fundamentals" chapter in NFPA 72. 

c. Complete wiring diagrams showing connections between all devices and 

equipment. Each conductor shall be numbered at every junction point with 

indication of origination and termination points. 

d. Riser diagram. 

e. Device addresses. 

f. Record copy of site-specific software. 

g. Provide "Inspection and Testing Form" according to the "Inspection, Testing and 

Maintenance" chapter in NFPA 72, and include the following: 

1) Equipment tested. 

2) Frequency of testing of installed components. 

3) Frequency of inspection of installed components. 

4) Requirements and recommendations related to results of maintenance. 

5) Manufacturer's user training manuals. 
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h. Manufacturer's required maintenance related to system warranty requirements. 

i. Abbreviated operating instructions for mounting at fire-alarm control unit and each 

annunciator unit. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup: On magnetic media or compact disk, complete with data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

 

 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount 

installed, but no less than one unit. 

2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no less 

than one unit. 

3. Smoke Detectors, Fire Detectors: Quantity equal to 10 percent of amount of each type 

installed, but no less than one unit of each type. 

4. Detector Bases: Quantity equal to 10 percent of amount of each type installed, but no less 

than one unit of each type. 

5. Keys and Tools: One extra set for access to locked and/or tamper proofed components. 

6. Audible and Visual Notification Appliances: Two of each type installed. 

7. Fuses: Two of each type installed in the system. Provide in a box or cabinet with 

compartments marked with fuse types and sizes. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation 

of units required for this Project. 

B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire-alarm 

Level III technician. 

C. NFPA Certification: Obtain certification according to NFPA 72 by an NRTL (nationally 

recognized testing laboratory). 

D. NFPA Certification: Obtain certification according to NFPA 72 in the form of a placard by an 

FM Global-approved alarm company. 

1.9 PROJECT CONDITIONS 

A. Perform a full test of the system. Document any equipment or components not functioning as 

designed. 
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B. Use of Devices during Construction: Protect devices during construction unless devices are 

placed in service to protect the facility during construction. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and 

components that fail in materials or workmanship within specified warranty period. 

1. Warranty Extent: All equipment and components not covered in the Maintenance Service 

Agreement. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Source Limitations for Fire-Alarm System and Components: Components shall be compatible 

with, and operate as an extension of, existing system. Provide system manufacturer's 

certification that all components provided have been tested as, and will operate as, a system. 

B. Noncoded, UL-certified addressable system, with multiplexed signal transmission and voice and 

or horn]/strobe evacuation. 

C. Automatic sensitivity control of certain smoke detectors. 

D. All components provided shall be listed for use with the selected system. 

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 

1. Manual stations. 

2. Heat detectors. 

3. Smoke detectors. 

4. Duct smoke detectors. 

5. Carbon monoxide detectors. 

6. Combustible gas detectors. 

7. Automatic sprinkler system water flow. 

8. Fire-extinguishing system operation. 

9. Fire standpipe system. 

10. Dry system pressure flow switch. 

B. Fire-alarm signal shall initiate the following actions: 
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1. Continuously operate alarm notification appliances, including voice evacuation notices. 

2. Identify alarm and specific initiating device at fire-alarm control unit and remote 

annunciators. 

3. Transmit an alarm signal to the remote alarm receiving station. 

4. Unlock electric door locks in designated egress paths. 

5. Release fire and smoke doors held open by magnetic door holders. 

6. Activate voice/alarm communication system. 

7. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 

8. Activate smoke-control system (smoke management) at firefighters' smoke-control 

system panel. 

9. Activate stairwell and elevator-shaft pressurization systems. 

10. Close smoke dampers in air ducts of designated air-conditioning duct systems. 

11. Activate preaction system. 

12. Recall elevators to primary or alternate recall floors. 

13. Activate elevator power shunt trip. 

14. Activate emergency lighting control. 

15. Activate emergency shutoffs for gas and fuel supplies. 

16. Record events in the system memory. 

17. Record events by the system printer. 

18. Indicate device in alarm on the graphic annunciator. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 

2. High- or low-air-pressure switch of a dry-pipe or preaction sprinkler system. 

3. Alert and Action signals of air-sampling detector system. 

4. Elevator shunt-trip supervision. 

5. Independent fire-detection and -suppression systems. 

6. User disabling of zones or individual devices. 

7. Loss of communication with any panel on the network. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 

3. Loss of communication with any addressable sensor, input module, relay, control 

module, remote annunciator, printer interface, or Ethernet module. 

4. Loss of primary power at fire-alarm control unit. 

5. Ground or a single break in internal circuits of fire-alarm control unit. 

6. Abnormal ac voltage at fire-alarm control unit. 

7. Break in standby battery circuitry. 

8. Failure of battery charging. 

9. Abnormal position of any switch at fire-alarm control unit or annunciator. 

10. Voice signal amplifier failure. 

11. Hose cabinet door open. 

E. System Supervisory Signal Actions: 

1. Initiate notification appliances. 
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2. Identify specific device initiating the event at fire-alarm control unit and remote 

annunciators. 

3. Record the event on system printer. 

4. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the remote 

alarm receiving station. 

5. Transmit system status to building management system. 

6. Display system status on graphic annunciator. 

2.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Fire-alarm control unit and raceways shall withstand the effects of 

earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 

operational after the seismic event." 

2.4 FIRE-ALARM CONTROL UNIT 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Notifier. 

B. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited design with 

electronic modules, complying with UL 864. 

a. System software and programs shall be held in nonvolatile flash, electrically 

erasable, programmable, read-only memory, retaining the information through 

failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder and 

printer. 

c. Provide communication between the FACP and remote circuit interface panels, 

annunciators, and displays. 

d. The FACP shall be listed for connection to a central-station signaling system 

service. 

e. Provide nonvolatile memory for system database, logic, and operating system and 

event history. The system shall require no manual input to initialize in the event of 

a complete power down condition. The FACP shall provide a minimum 500-event 

history log. 

2. Addressable Initiation Device Circuits: The FACP shall indicate which communication 

zones have been silenced and shall provide selective silencing of alarm notification 

appliance by building communication zone. 

3. Addressable Control Circuits for Operation of Notification Appliances and Mechanical 

Equipment: The FACP shall be listed for releasing service. 
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C. Alphanumeric Display and System Controls: Arranged for interface between human operator at 

fire-alarm control unit and addressable system components including annunciation and 

supervision. Display alarm, supervisory, and component status messages and the programming 

and control menu. 

1. Annunciator and Display: Liquid-crystal type, 80 characters, minimum. 

2. Keypad: Arranged to permit entry and execution of programming, display, and control 

commands. 

D. Alphanumeric Display and System Controls: Arranged for interface between human operator at 

fire-alarm control unit and addressable system components including annunciation and 

supervision. Display alarm, supervisory, and component status messages and the programming 

and control menu. 

1. Annunciator and Display: Liquid-crystal type, three line(s) of 80 characters, minimum. 

2. Keypad: Arranged to permit entry and execution of programming, display, and control 

commands for control of smoke-detector sensitivity and other parameters. 

E. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits: 

1. Pathway Class Designations: NFPA 72, Class A. 

2. Pathway Survivability: Level 1. 

3. Install no more than 100 addressable devices on each signaling-line circuit. 

4. Serial Interfaces: 

a. One dedicated RS 485 port for central-station operation using point ID DACT. 

b. One RS 485 port for remote annunciators, Ethernet module, or multi-interface 

module (printer port). 

c. One USB and RS 232 port for PC configuration. 

d. One RS 232 port for voice evacuation interface. 

F. Smoke-Alarm Verification: 

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm 

control unit. 

2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and 

detector. 

3. Record events by the system printer. 

4. Sound general alarm if the alarm is verified. 

5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified. 

 

G. Notification-Appliance Circuit: 

1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in NFPA 72. 

2. Where notification appliances provide signals to sleeping areas, the alarm signal shall be 

a 520-Hz square wave with an intensity 15 dB above the average ambient sound level or 

5 dB above the maximum sound level, or at least 75 dBA, whichever is greater, measured 

at the pillow. 

3. Visual alarm appliances shall flash in synchronization where multiple appliances are in 

the same field of view, as defined in NFPA 72. 



Formative Architecture  Portales Municipal Schools 

  Brown Early Childhood Center 

 

  

 

DIGITAL, ADDRESSABLE FIRE ALARM SYSTEMS  283100 - 9 

 

H. Door Controls: Door hold-open devices that are controlled by smoke detectors at doors in 

smoke-barrier walls shall be connected to fire-alarm system. 

I. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable 

smoke detectors for adjustment, display their current status and sensitivity settings, and change 

those settings. Allow controls to be used to program repetitive, time-scheduled, and automated 

changes in sensitivity of specific detector groups. Record sensitivity adjustments and 

sensitivity-adjustment schedule changes in system memory, and print out the final adjusted 

values on system printer. 

J. The kitchen hood fire protection system will be monitored by the FACP.   

K. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, 

and trouble signals to a remote alarm station. 

L. Voice/Alarm Signaling Service: Central emergency communication system with redundant 

microphones, preamplifiers, amplifiers, and tone generators provided in a separate cabinet 

located in the fire command center. 

1. Indicate number of alarm channels for automatic, simultaneous transmission of different 

announcements to different zones or for manual transmission of announcements by use of 

the central-control microphone. Amplifiers shall comply with UL 1711. 

a. Allow the application of, and evacuation signal to, indicated number of zones and, 

at the same time, allow voice paging to the other zones selectively or in any 

combination. 

b. Programmable tone and message sequence selection. 

c. Standard digitally recorded messages for "Evacuation" and "All Clear." 

d. Generate tones to be sequenced with audio messages of type recommended by 

NFPA 72 and that are compatible with tone patterns of notification-appliance 

circuits of fire-alarm control unit. 

2. Status Annunciator: Indicate the status of various voice/alarm speaker zones and the 

status of firefighters' two-way telephone communication zones. 

3. Preamplifiers, amplifiers, and tone generators shall automatically transfer to backup 

units, on primary equipment failure. 

M. Printout of Events: On receipt of signal, print alarm, supervisory, and trouble events. Identify 

zone, device, and function. Include type of signal (alarm, supervisory, or trouble) and date and 

time of occurrence. Differentiate alarm signals from all other printed indications. Also print 

system reset event, including same information for device, location, date, and time. Commands 

initiate the printing of a list of existing alarm, supervisory, and trouble conditions in the system 

and a historical log of events. 

N. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating 

devices, notification appliances, signaling lines, trouble signals, supervisory and digital alarm 

communicator transmitters, and digital alarm radio transmitters shall be powered by 24-V dc 

source. 

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-

supply module rating. 
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O. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and 

automatic transfer switch. 

1. Batteries: Vented, wet-cell pocket, plate nickel cadmium. 

P. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or 

glass cover in a stainless-steel or aluminum frame. Include interpretation and describe 

appropriate response for displays and signals. Briefly describe the functional operation of the 

system under normal, alarm, and trouble conditions. 

2.5 MANUAL FIRE-ALARM BOXES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

 

1. Notifier 

B. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be 

finished in red with molded, raised-letter operating instructions in contrasting color; shall show 

visible indication of operation; and shall be mounted on recessed outlet box. If indicated as 

surface mounted, provide manufacturer's surface back box. 

1. Single-action mechanism, breaking-glass or plastic-rod pull-lever type; with integral 

addressable module arranged to communicate manual-station status (normal, alarm, or 

trouble) to fire-alarm control unit. 

2. Double-action mechanism requiring two actions to initiate an alarm, breaking-glass or 

plastic-rod type; with integral addressable module arranged to communicate manual-

station status (normal, alarm, or trouble) to fire-alarm control unit. 

3. Station Reset: Key- or wrench-operated switch. 

4. Indoor Protective Shield: Factory-fabricated, clear plastic enclosure hinged at the top to 

permit lifting for access to initiate an alarm. Lifting the cover actuates an integral battery-

powered audible horn intended to discourage false-alarm operation. 

5. Weatherproof Protective Shield: Factory-fabricated, clear plastic enclosure hinged at the 

top to permit lifting for access to initiate an alarm. 

2.6 SYSTEM SMOKE DETECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

 

1. Notifier. 

B. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 

2. Detectors shall be four-wire type. 

3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 
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4. Base Mounting: Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base. Provide terminals in the fixed base for 

connection to building wiring. 

5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to 

restore them to normal operation. 

6. Integral Visual-Indicating Light: LED type, indicating detector has operated and power-

on status. 

7. Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type, 

individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 

condition and individually adjustable for sensitivity by fire-alarm control unit. 

a. Rate-of-rise temperature characteristic of combination smoke- and heat-detection 

units shall be selectable at fire-alarm control unit for 15 or 20 deg F per minute. 

b. Fixed-temperature sensing characteristic of combination smoke- and heat-detection 

units shall be independent of rate-of-rise sensing and shall be settable at fire-alarm 

control unit to operate at 135 or 155 deg F. 

c. Multiple levels of detection sensitivity for each sensor. 

d. Sensitivity levels based on time of day. 

 

8. Locate detectors at least 5’-0” from supply air grilles. 

9. Locate detectors at least 12” from luminaires. 

10. Consider stratification effects when selecting detector locations. 

11. Heat detectors will be provided for any kitchens, boiler rooms, electrical rooms, kiln 

rooms, or other locations where dirt or debris are likely to cause false alarms. 

12. Heat detectors will be intermediate fixed temperature rated. 

C. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 

a. Primary status. 

b. Device type. 

c. Present average value. 

d. Present sensitivity selected. 

e. Sensor range (normal, dirty, etc.). 

 

D. Ionization Smoke Detector: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 

a. Primary status. 

b. Device type. 

c. Present average value. 

d. Present sensitivity selected. 

e. Sensor range (normal, dirty, etc.). 
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E. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 

a. Primary status. 

b. Device type. 

c. Present average value. 

d. Present sensitivity selected. 

e. Sensor range (normal, dirty, etc.). 

3. Provide duct detectors in supply and return ducts for air handling units (AHU’s) with air 

velocity of 2,000 cubic feet per minute or greater. 

4. Ensure that duct detectors are located prior to any duct splits, or provide a duct detector 

on each branch of duct work where required for complete coverage. 

5. Remote indicator lights and test switches shall be provided for each duct detector. 

a. Locate the detector in the nearest corridor or other common space, wall mounted at 

7’-0” above finished floor.  Provide permanent label indicating which duct detector 

is at that location. 

b. When a duct detector is concealed above a ceiling provide a permanent label on the 

access door or the ceiling tile used for service access to the duct detector, 

indicating which duct detector is at that location. 

 

6. Provide duct detector with-in 5’-0” of each fire/smoke damper. 

7. Activation of a duct detector will shut down the associated unit. 

8. Manual override shall be provided for testing of AHU shutdown upon duct detector 

activation. 

9. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with 

the supplied detector for smoke detection in HVAC system ducts. 

10. Each sensor shall have multiple levels of detection sensitivity. 

11. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 

12. Relay Fan Shutdown: Fully programmable relay rated to interrupt fan motor-control 

circuit. 

2.7 CARBON MONOXIDE DETECTORS 

A. General: Carbon monoxide detector listed for connection to fire-alarm system. 

1. Mounting: Adapter plate for outlet box mounting. 

2. Testable by introducing test carbon monoxide into the sensing cell. 

3. Detector shall provide alarm contacts and trouble contacts. 

4. Detector shall send trouble alarm when nearing end-of-life, power supply problems, or 

internal faults. 

5. Comply with UL 2075. 

6. Locate, mount, and wire according to manufacturer's written instructions. 

7. Provide means for addressable connection to fire-alarm system. 

8. Test button simulates an alarm condition. 
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2.8 HEAT DETECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

 

1. Notifier. 

B. General Requirements for Heat Detectors: Comply with UL 521. 

1. Temperature sensors shall test for and communicate the sensitivity range of the device. 

C. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F or a rate 

of rise that exceeds 15 deg F per minute unless otherwise indicated. 

1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 

2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 

D. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a fixed 

temperature of 190 deg F. 

1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 

2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit. 

2.9 NOTIFICATION APPLIANCES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

 

1. Notifier. 

B. General Requirements for Notification Appliances: Individually addressed, connected to a 

signaling-line circuit, equipped for mounting as indicated, and with screw terminals for system 

connections. 

C. Provide a sufficient number of horns/speakers spaced as required to achieve 15 decibels above 

ambient sound levels and 4 decibels above the maximum sound level in each space. 

D. General Requirements for Notification Appliances: Connected to notification-appliance signal 

circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for 

system connections. 

1. Combination Devices: Factory-integrated audible and visible devices in a single-

mounting assembly, equipped for mounting as indicated, and with screw terminals for 

system connections. 

2. Provide horns/speakers as required by code and in each corridor, cafeteria, classroom, 

vocal room, instrumental room, mechanical room, break room, sound proof room, and 

sleeping rooms. 
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3. Provide gymnasiums, and auditoriums with either live or pre-recorded voice 

announcements or visible devices. 

4. Where gymnasiums, auditoriums, cafeterias, and the like have a local sound system, 

provide the means to disengage the sound system upon activation of the fire alarm system 

and initiate a pre-recorded voice announcement.  Provide a local override to allow for 

live announcements.  The override shall time out and resume the pre-recorded message 

with-in 10 seconds after the end of the live message. 

E. Chimes, Low-Level Output: Vibrating type, 75-dBA minimum rated output. 

F. Chimes, High-Level Output: Vibrating type, 81-dBA minimum rated output. 

G. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 

mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure level of 

90 dBA, measured 10 feet from the horn, using the coded signal prescribed in UL 464 test 

protocol. 

H. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or 

nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is 

engraved in minimum 1-inch-high letters on the lens. 

1. Rated Light Output: 

a. Will vary depending on location and volume of space, any of the following could 

be used: 15, 30, 75, 110, 177, cd. 

b. 15/30/75/110 cd, selectable in the field. 

2. Mounting: Wall mounted unless otherwise indicated. 

3. For units with guards to prevent physical damage, light output ratings shall be determined 

with guards in place. 

4. Flashing shall be in a temporal pattern, synchronized with other units. 

5. Strobe Leads: Factory connected to screw terminals. 

6. Mounting Faceplate: Factory finished, white. 

7. The candela level provided by the strobes shall be coordinated with the application and 

location as required to meet code requirements. 

8. Provide strobes as required by code and in each corridor, cafeteria, classroom, vocal 

room, instrumental room, mechanical room, break room, sound proof room, and sleeping 

rooms 

I. Provide separate circuits to the horns and strobes to enable separate horn/speaker silence 

features. 

J. Provide audible/visual notification with-in 15’-0” of all exits. 

K. Provide an exterior weatherproof horn/strobe at the fire department Siamese connection or at 

the point of entry of the fire department where a Siamese connection is not located. 

L. Provide two-way communication between areas of refuge and the FACP. 

M. Voice/Tone Notification Appliances: 

1. Comply with UL 1480. 
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2. Speakers for Voice Notification: Locate speakers for voice notification to provide the 

intelligibility requirements of the "Notification Appliances" and "Emergency 

Communications Systems" chapters in NFPA 72. 

3. High-Range Units: Rated 2 to 15 W. 

4. Low-Range Units: Rated 1 to 2 W. 

5. Mounting: Flush or surface mounted and bidirectional. 

6. Matching Transformers: Tap range matched to acoustical environment of speaker 

location. 

 

N. Exit Marking Audible Notification Appliance: 

1. Exit marking audible notification appliances shall meet the audibility requirements in 

NFPA 72. 

2. Provide exit marking audible notification appliances at the entrance to all building exits. 

3. Provide exit marking audible notification appliances at the entrance to areas of refuge 

with audible signals distinct from those used for building exit marking. 

2.10 MAGNETIC DOOR HOLDERS 

A. Description: Units are equipped for wall or floor mounting as indicated and are complete with 

matching doorplate. 

1. Electromagnets: Require no more than 3 W to develop 25-lbf holding force. 

2. Wall-Mounted Units: Flush mounted unless otherwise indicated. 

3. Rating: 24-V ac or dc. 

4. Rating: 120-V ac. 

B. Material and Finish: Match door hardware. 

C. Configure door hold-opens to close upon any alarm. 

D. Coordinate voltage requirements for magnetic door hold-opens. 

E. Coordinate door hold-opens with security requirements. 

2.11 REMOTE ANNUNCIATOR 

A. Description: Annunciator functions shall match those of fire-alarm control unit for alarm, 

supervisory, and trouble indications. Manual switching functions shall match those of fire-alarm 

control unit, including acknowledging, silencing, resetting, and testing. 

1. Mounting: Flush cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights 

shall match those of fire-alarm control unit. Provide controls to acknowledge, silence, reset, and 

test functions for alarm, supervisory, and trouble signals. 
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2.12 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and 

shall comply with UL 632. 

B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-

alarm control unit and automatically capture two telephone line(s) and dial a preset number for 

a remote central station. When contact is made with central station(s), signals shall be 

transmitted. If service on either line is interrupted for longer than 45 seconds, transmitter shall 

initiate a local trouble signal and transmit the signal indicating loss of telephone line to the 

remote alarm receiving station over the remaining line. Transmitter shall automatically report 

telephone service restoration to the central station. If service is lost on both telephone lines, 

transmitter shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include the 

following: 

1. Verification that both telephone lines are available. 

2. Programming device. 

3. LED display. 

4. Manual test report function and manual transmission clear indication. 

5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 

2. Address of the supervisory signal. 

3. Address of the trouble-initiating device. 

4. Loss of ac supply. 

5. Loss of power. 

6. Low battery. 

7. Abnormal test signal. 

8. Communication bus failure. 

 

E. Secondary Power: Integral rechargeable battery and automatic charger. 

F. Self-Test: Conducted automatically every 24 hours with report transmitted to central station. 

2.13 NETWORK COMMUNICATIONS 

A. Provide network communications pathway per manufacturer's written requirements and 

requirements in NFPA 72 and NFPA 70. 

2.14 SYSTEM PRINTER 

A. Printer shall be listed and labeled as an integral part of fire-alarm system. 
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2.15 DEVICE GUARDS 

A. Description: Welded wire mesh of size and shape for the manual station, smoke detector, gong, 

or other device requiring protection. 

1. Factory fabricated and furnished by device manufacturer. 

2. Finish: Paint of color to match the protected device. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for ventilation, temperature, 

humidity, and other conditions affecting performance of the Work. 

1. Verify that manufacturer's written instructions for environmental conditions have been 

permanently established in spaces where equipment and wiring are installed, before 

installation begins. 

B. Examine roughing-in for electrical connections to verify actual locations of connections before 

installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for 

installation and testing of fire-alarm equipment. Install all electrical wiring to comply with 

requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems." 

1. Devices placed in service before all other trades have completed cleanup shall be 

replaced. 

2. Devices installed but not yet placed in service shall be protected from construction dust, 

debris, dirt, moisture, and damage according to manufacturer's written storage 

instructions. 

B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before 

making changes or connections. 

1. Connect new equipment to existing control panel in existing part of the building. 

2. Connect new equipment to existing monitoring equipment at the supervising station. 

3. Expand, modify, and supplement existing control/monitoring equipment as necessary to 

extend existing control/monitoring functions to the new points. New components shall be 

capable of merging with existing configuration without degrading the performance of 

either system. 

C. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above the 

finished floor. 
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1. Comply with requirements for seismic-restraint devices specified in Section 270548.16 

"Seismic Controls for Communications Systems." 

D. Manual Fire-Alarm Boxes: 

1. Install manual fire-alarm box in the normal path of egress within 60 inches of the exit 

doorway. 

2. Mount manual fire-alarm box on a background of a contrasting color. 

3. The operable part of manual fire-alarm box shall be between 42 inches and 48 inches 

above floor level. All devices shall be mounted at the same height unless otherwise 

indicated. 

E. Smoke- or Heat-Detector Spacing: 

1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devices" 

chapter in NFPA 72, for smoke-detector spacing. 

2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" 

chapter in NFPA 72, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 

4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Annex A or Annex B in NFPA 72. 

5. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or return-air 

opening. 

6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a lighting 

fixture and not directly above pendant mounted or indirect lighting. 

F. Install a cover on each smoke detector that is not placed in service during construction. Cover 

shall remain in place except during system testing. Remove cover prior to system turnover. 

G. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they 

extend the full width of duct. Tubes more than 36 inches long shall be supported at both ends. 

1. Do not install smoke detector in duct smoke-detector housing during construction. Install 

detector only during system testing and prior to system turnover. 

H. Elevator Shafts: Coordinate temperature rating and location with sprinkler rating and location. 

Do not install smoke detectors in sprinklered elevator shafts. 

I. Single-Station Smoke Detectors: Where more than one smoke alarm is installed within a 

dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the 

alarm in all smoke alarms to sound. 

J. Remote Status and Alarm Indicators: Install in a visible location near each smoke detector, 

sprinkler water-flow switch, and valve-tamper switch that is not readily visible from normal 

viewing position. 

K. Audible Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install bells 

and horns on flush-mounted back boxes with the device-operating mechanism concealed behind 

a grille. Install all devices at the same height unless otherwise indicated. 
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L. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 

6 inches below the ceiling. Install all devices at the same height unless otherwise indicated. 

 

M. Device Location-Indicating Lights: Locate in public space near the device they monitor. 

N. Antenna for Radio Alarm Transmitter: Mount to building structure where indicated. Use 

mounting arrangement and substrate connection that resists 100-mph wind load with a gust 

factor of 1.3 without damage. 

3.3 PATHWAYS 

A. Pathways above recessed ceilings and in non-accessible locations may be routed exposed. 

1. Exposed pathways located less than 96 inches above the floor shall be installed in EMT. 

 

B. Pathways shall be installed in ¾” EMT minimum. 

C. Exposed EMT shall be painted red enamel. 

3.4 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in 

smoke partitions, comply with requirements in Section 087100 "Door Hardware." Connect 

hardware and devices to fire-alarm system. 

1. Verify that hardware and devices are listed for use with installed fire-alarm system before 

making connections. 

B. Make addressable connections with a supervised interface device to the following devices and 

systems. Install the interface device less than 36 inches from the device controlled. Make an 

addressable confirmation connection when such feedback is available at the device or system 

being controlled. 

1. Alarm-initiating connection to smoke-control system (smoke management) at firefighters' 

smoke-control system panel. 

2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems. 

3. Smoke dampers in air ducts of designated HVAC duct systems. 

4. Magnetically held-open doors. 

5. Electronically locked doors and access gates. 

6. Alarm-initiating connection to elevator recall system and components. 

7. Alarm-initiating connection to activate emergency lighting control. 

8. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies. 

9. Supervisory connections at valve supervisory switches. 

10. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system. 

11. Supervisory connections at elevator shunt-trip breaker. 

12. Data communication circuits for connection to building management system. 

13. Data communication circuits for connection to mass notification system. 

14. Supervisory connections at fire-extinguisher locations. 
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3.5 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 27 0553 "Identification for Communications Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.6 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground 

wire from main service ground to fire-alarm control unit. 

B. Ground shielded cables at the control panel location only. Insulate shield at device location. 

3.7 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by Architect, authorities having jurisdiction, and Owner. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

D. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed record Drawings and system 

documentation that is required by the "Completion Documents, Preparation" table 

in the "Documentation" section of the "Fundamentals" chapter in NFPA 72. 

b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section 

of the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the 

"Initial/Reacceptance" column and list only the installed components. 

2. System Testing: Comply with the "Test Methods" table in the "Testing" section of the 

"Inspection, Testing and Maintenance" chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 

instructions. Perform the test using a portable sound-level meter complying with Type 2 

requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to manufacturer's 

written instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's written 

instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 

Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 

and the "Inspection and Testing Form" in the "Records" section of the "Inspection, 

Testing and Maintenance" chapter in NFPA 72. 
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E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or 

replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

H. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, 

quarterly, and semiannual periods. Use forms developed for initial tests and inspections. 

I. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm 

system complying with visual and testing inspection requirements in NFPA 72. Use forms 

developed for initial tests and inspections. 

3.8 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall 

include 12 months' full maintenance by skilled employees of manufacturer's designated service 

organization. Include preventive maintenance, repair or replacement of worn or defective 

components, lubrication, cleaning, and adjusting as required for proper operation. Parts and 

supplies shall be manufacturer's authorized replacement parts and supplies. 

1. Include visual inspections according to the "Visual Inspection Frequencies" table in the 

"Testing" paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

2. Perform tests in the "Test Methods" table in the "Testing" paragraph of the "Inspection, 

Testing and Maintenance" chapter in NFPA 72. 

3. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of the 

"Inspection, Testing and Maintenance" chapter in NFPA 72. 

3.9 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support: Beginning at Substantial Completion, service agreement shall include 

software support for two years. 

C. Upgrade Service: At Substantial Completion, update software to latest version. Install and 

program software upgrades that become available within two years from date of Substantial 

Completion. Upgrading software shall include operating system and new or revised licenses for 

using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule access to system and to 

upgrade computer equipment if necessary. 

 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain fire-alarm system. 
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END OF SECTION 283100 
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SECTION 31 10 00 I SITE CLEARING 

 

PART1 GENERAL 
 

1.0I  SCOPE OF WORK 

 
A. Furnish all labor, materials , equipment and incidentals necessary to perform all 

  excavation work and grading; place and compact backfill and fill; and dispose of 
  unsuitable , waste and surplus materials as shown on the Drawings or as directed by the 
  OWNER, and as specified herein. The work shall include, but not necessarily be limited 
  to; excavation for channel relocation, cap materials , and erosion control; all backfilling 
  and fill; embankment and grading; disposal of waste and surplus materials; and all related
  work such as sheeting, bracing and pumping. 

 
B. Furnish and install temporary excavation support systems, including sheeting, shoring 

  and bracing, to insure the safety of personnel and protect adjacent structures, piping, etc. ,
  in accordance with federal, state and local laws, regulations and requirements. 

 
C. Temporary Erosion and Sediment Control is included in Section 603 of the New Mexico 

  State Department of Transportation Standard Specifications for Highway and Bridge 
Construction, 20I9 edition, as may be amended. 

1.02 
 

SUBMJTTALS 

 
A. Submit the proposed methods of construction, including excavation, excavation support 

 

systems designs, backfilling and filling, and compaction for the various portions of  
the Work. Excavation support system designs shall be prepared by a licensed 
professional ENGINEER, registered in the State of New Mexico, having a 
minimum of five years of professional experience in design and construction of 
excavation support systems. Review will be for information only. CONTRACTOR shall 
remain responsible for adequacy and safety of construction means, methods, and
techniques. 

 

1.03 REFERENCE STANDARDS 
 

A. American Society for Testing and Materials (ASTM) 
 

l.     ASTM D698 - Standard Test Methods for Moisture-Density Relations of Soil 
and Soil-Aggregate Mixtures Using 5.5 lb. (2.49 kg.) Rammer and 12-in 
(305 mm) Drop. 

 
2. ASTM D1557 - Standard Test Methods for Moisture-Density Relations of  Soils 

and Soil-Aggregate Mixtures , Using l O lb. ( 4.54 kg.) Rammer and 18-in (457 
rnm)Drop. 

 
3. ASTM 02487 - Standard Test Method for Classification of Soils for Engineering 

Purpose-s. 
 

B. Where reference is made to one of the above standards, the revision in effect at the time 
of bid opening shall apply. 
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1.03 QUALITY ASSURANCE 
 

A. OWNER shall employ a commercial testing lab in-place density tests to verify suitability 
of the existing subgrade soils at the bottoms of excavations. 

 
l.04 EXCAVATION BELOW GRADE 

 
A. Excavation shall be accomplished by methods which preserve the undisturbed state of the 

subgrade soils. Excavation equipment shall be satisfactory for carrying out the work in 
accordance with these Specifications. In no case shall the earth be plowed, scraped, or 
dug with machine1y so near to the finished subgrade as to result in excavation of, or 
disturbance of, material below finished subgrade. 

 
During final excavation to subgrade level, take whatever precautions are required to 
prevent disturbance and remolding. Material which has been soft or loose or otherwise 
unsatisfactory to support the structure as a result of the excavation operation shall be 
removed and replaced as specified below. Compact subgrade to at least 95 percent of 
maximum density obtainable by ASTM D-698, remove all boulders in excess of eight (8) 
inches at the subgrade surface. The ENGINEER, will be the sole judge as to whether the 
work has been accomplished satisfactorily. 

 
B. When the excavation has reached prescribed depths, the ENGINEER shall be notified 

and he will inspect conditions. If materials and conditions are not satisfactory to the 
ENGINEER, the ENGINEER will issue instructions as to the procedures to be taken. 

 
1.  If the bottom of the excavation is taken below the limits shown on the Drawings, specified          

or directed by the ENGINEER , it shall be refilled at the CONTRACTOR's expense with 
concrete, 8-inch  layers  of  compacted  structural fill placed and compacted with acceptable 
material. The type of material  to  be used shall be the ENGINEER' s option. 

 
2.  If the CONTRACTOR does not control surface runoff to maintain a firm and dry      
     subgrade, or fails to postpone final excavation immediately above the subgrade until    
     shortly before placing new work, or otherwise fails or neglects to conduct the excavation       
     work properly so the surface of the subgrade is in proper condition prior to construction,  
     the CONTRACTOR shall remove the unsuitable material and replace it at his own  
     expense with acceptable material. The condition of the replaced subgrade shall be  
     acceptable to the ENGINEER before any work is placed thereon. 

 
3.  If the subgrade is in its undisturbed natural condition, at or below the normal grade of   
     the  excavation as indicated on the Drawings is unsuitable for foundations, it shall be  
     removed to such depth and width as may be required and be replaced with suitable  
     material all as directed by the ENGINEER. If additional costs are involved,  
     adjustments to the Contract will be made on the basis of prices agreed upon by the  
    OWNER and CONTRACTOR in accordance with the provisions of the Contract  
    Documents. 
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C. All excavations for pipes shall be backfilled with st ructural fill compacted as specified 
or encased in concrete. 

 
D. Where it is impractical to use large equipment for compaction or when such methods, in 

the opinion of the ENGINEER, are disturbing the surrounding natural subgrade, the fill 
shall be placed using hand-operated mechanical compactors. The lift thickness shall not 
exceed six (6) inches measured before compaction when hand-operated equipment is 
used. 

 

PART 2 PRODUCTS NONE - NIA 

2.01 MATERIALS 

A. Fill Material: As specified per Soils Report, Section 31 01 00 - Grading: As specified in 
Section 31 23 23 - Fill and Backfill; 

 

PART 3 EXECUTION 
 

3.01 SITE CLEARING 

A.  

B. Minimize production of dust due to clearing operations; do not use water if that will result in 
ice, flooding  sedimentation of public waterways or storm sewers, or other pollution. 

 

3.02 Existing Utilities and Built Elements 
A.  Coordinate work with utility companies; notify before starting work and comply with 
      their requirements; obtain required permits. 
 B.   Protect existing utilities to remain from damage. 

 C.  Do not disrupt public utilities without permit from authority having jur is diction. 

 D.  Protect existing structures and other elements that are not to be removed. 
 

3.03 VEGETATION 

A. Scope: Remove trees, shrubs, brush, and stumps in areas to be covered by building structure, 
paving, playing fields, lawns, and planting beds. 

B. Do not begin clearing until vegetation to be relocated has been removed. 

C. Do not remove or damage vegetation beyond the limits indicated on drawings. 

D. Install substantia l, highly visible fences at least 3 feet high at vegetation removal limits. 

E. In areas where vegetation must be removed but no construction will occur other than pervious 
paving, remove vegetation with minimum disturbance of the subsoil. 
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F. Vegetation Removed: Do not burn, bury, landfill, or leave on site, except as indicated. 

1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; 
preference should be given to on-site uses. 

2. Sod: Re-use on site if possible; otherwise treat as specified for other vegetation removed. 
G. Restoration: If vegetation outside removal limits or within specified protective fences is  
       damaged or destroyed due to subsequent construction operations , replace at no cost to The  
       Owner.   

 
3.04 DEBRIS 

A. Remove debris, junk, and trash from site. 

B. Leave site in clean condition, ready for subsequent work. 

C. Clean up spillage and wind-blown debris from public and private lands. 

END OF SECTION 
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SECTION 31 22 00 | GRADING 

 
PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Removal and storage of  topsoil. 

8. Rough grading the site for site structures, building pads, and parking areas. 

C. Replacement of topsoil and finish grading. 

1.02 RELATED REQUIREMENTS 

A. Section 3110 00- Site Clearing. 

8. Section 31 23 16 - Excavation. 

C. Section 31 23 16.13 - Trenching: Trenching and backfilling for utilities. 

D. Section 31 23 23 - Fill: Filling and compaction. 

1.03 SUBMITTAL$ 

A. Project Record Documents: Accurately record actual locations of utilities remaining by 
horizontal dimensions, elevations or inverts, and slope gradients. 

1.04 QUALITY ASSURANCE 

A. Perform Work in accordance with NMDOT Standard Specification for Highway and 
Bridge Construction 2019 Edition 

1. Maintain one copy on site. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Top soil excavated on site and local borrow material. 

1. Graded. 

2. Free of roots, rocks larger than ½ inch subsoil, debris, large weeds, and foreign matter. 

8. Other Fill Materials: See Section 31 23 23. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that survey bench mark and intended elevations for the Work are as indicated. 

3.02 PREPARATION 

A. Identify required lines, levels, contours, and datum. 

8. Stake and flag locations of known utilities. 

C. Locate, identify, and protect from damage above and below grade utilities. 

D. Protect site features to remain, including but not limited to bench marks and survey control 
points from damage by grading equipment and vehicular traffic. 

3.03 ROUGH GRADING 

A. Remove topsoil from entire site, without mixing with foreign materials. 

8. Do not remove topsoil when wet. 

C. Remove subsoil from areas to be further excavated. 

D. Do not remove wet subsoil unless it is subsequently processed to obtain optimum 
moisture content. 

E. See Section 31 23 23 for filling procedures. 

G. Benching Slopes: Horizontally bench existing slopes greater than 1:4 to key fill material 
to slope for firm bearing. 
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3.04 SOIL REMOVAL AND STOCKPILING 

A Stockpile top soil to be re-used on site; remove remainder from site. 

B.  Stockpiles: Use areas designated on site; pile depth not to exceed 8 feet protect from 
erosion. 

3.05 FINISH GRADING 

A Before  Finish Grading: 

1. Verify building and trench backfilling have been inspected. 

2. Verify subgrade has been contoured and compacted. 

B. Remove debris, roots, branches, stones, in excess of ½ inch in size. Remove soil 
contaminated with petroleum products. 

C. Where topsoil is to be placed, scarify surface to depth of 3 inches. 

D. In areas where vehicles or equipment have compacted soil, scarify surface to depth of § 
inches. 

E. Place topsoil in areas indicated. 

F. Place topsoil thickness as indicated. 

G. Place topsoil during dry weather. 

H. Remove roots, weeds, rocks, and foreign material while spreading. 

I. Fine grade topsoil to eliminate uneven areas and low spots. Maintain profiles and contour of 
subgrade. 

3.06 FIELD QUALITY CONTROL 

A See Section 31 23 23 for compaction density testing. 

3.07 CLEANING 

A Remove unused stockpiled topsoil. Grade stockpile area to prevent standing water. 

B. Leave site clean and raked, ready to receive landscaping. 

 
 

 
END OF SECTION 
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PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Excavating for building volume below grade, footings, pile caps, slabs-on-grade, paving, site 
structures, and utilities within the building, and general sitework. 

B. Trenching for utilities outside the building to utility main connections. 

1.02  RELATED REQUIREMENTS 

         A. Document: Geotechnical report, bore hole locations and findings of subsurface materials. 

         B. Section 31 23 03 Fill materials, filling, and compacting. 

1.03  PROJECT CONDITIONS 

         A. Verify that survey bench mark and intended elevations for the Work are as indicated.  

PART 3  EXECUTION 

2.01   EXAMINATION 

         A. Verify that survey bench mark and intended elevation for the work are as indicated. 

2.02 PREPARATION 

A. Identify required lines, levels, contours, and datum locations. 

B. See Section 31 23 23 for additional requirements. 

C. Locate, identify, and protect utilities that remain and protect from damage. 

D. Notify utility company to remove and relocate utilities.  

E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, 
curbs, and from excavating equipment and vehicular traffic. 

F. Protect plants, lawns, and other features to remain. 

2.03 EXCAVATING 

A. Excavate to accommodate new structures and construction operations. 

B. Notify DPS Architecture of unexpected subsurface conditions and discontinue affected Work in 
area until notified to resume work. 

C. Preparation for Piling Work:  Excavate to working elevations.  

D. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored. 

E. Do not interfere with 45 degree bearing splay of foundations. 

F. Cut utility trenches wide enough to allow inspection of installed utilities. 

G. Hand trim excavations.  Remove loose matter. 

H. Remove lumped subsoil, boulders, and rock up to ⅓ cu yd measured by volume.  

I. Correct areas that are over-excavated and load-bearing surfaces that are disturbed; see 
Section 31 23 23. 

J. Grade top perimeter of excavation to prevent surface water from draining into excavation. 

K. Remove excavated material that is unsuitable for re-use from site. 

L. Stockpile excavated material to be re-used in area designated on site in accordance with 
Section 31 22 00. 

M.   Remove excess excavated material from site.   

 

 

 



Formative Architecture 

PORTALES MUNICIPAL SCHOOLS  

BROWN EARLY CHILDHOOD CENTER 

 

SECTION 31 23 16 | EXCAVATION 

 

EXCAVATION                                                                                                                                         31 23 16-2 

                                  312316-1 

 

2.04  FIELD QUALITY CONTROL 
          A.   Inspection and testing will be performed as directed by the Project Engineer. 

 
          B.    If tests indicate Work does not meet specified requirements, remove Work, replace and retest  
                 at the expense of the Contractor. 
2.05  PROTECTION 
          A.    Prevent displacement of banks and keep loose soil from falling into excavation; maintain solid     

stability. 
          B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.  

 

END OF SECTION 
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PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Filling , backfilling, and compacting for building volume below grade, footings, slabs-on-grade, 
paving, site structures, and utilities within the building. 

B. Backfilling and compacting for utilities outside the building to utility main connections. 

C Filling holes, pits, and excavations generated as a result of removal (demolition) operations. 

1.02   DEFINITIONS 

A. Satisfactory Materials: Materials classified in accordance with ASTM D2487 as SW, SP, SM, 
SC, SW-SM, SW-SC, SP-SM, SP-SC, SC-SM, GW, GP, GM, GC, GW-GM, GW-GC, GP-GM 
and GP-GC and free of roots and other organic matter, trash, debris, frozen materials and 
stones larger than 3-inches in any dimension for select fill or 6 inches in any dimension for 
common fill, and as further defined in the project Geotechnical report, can be considered 
satisfactory. 

B. Unsatisfactory Materials: Materials that are not in accordance with the requirements for 
satisfactory materials are unsatisfactory. In addition, materials, which include man-made fills, 
refuse or stabilized backfills from previous construction are unsatisfactory. 

C. Sub-excavation: Excavation of existing materials to specified depths or elevations below the 
bottom footings or foundations for the purpose of removing unsound or undesirable soil 
materials for replacement with select fill or other specified fill material. 

D. Compaction: Degree of compaction is a percentage of maximum density obtained by the test 
procedure described in ASTM D1557 and is abbreviated in this section as a percent of 
laboratory maximum density. 

E. Proof rolling: Compaction method using a 10 ton steel or pneumatic wheeled roller to locate 
and identify weak or compressible zones in exposed sub-grade soils. For this specification 
proof rolling will include a minimum of ten (10) passes with an approved roller and must be 
observed and approved by the presence of the Project Engineer. 

1.03 REFERENCE STANDARDS 

A. American National Standards Institute (ANSI)/American Society for Testing and Materials (ASTM). 

1. ANSI/ASTM C136 – Method for Sieve Analysis of Fine and Coarse Aggregates. 

2. ANSI/ASTM D1557 – Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures, Using 10 lb (4.54 Kg) Rammer and 18 inch (457mm) Drop. 

3. ASTM D 2487 – Classifications of Soils for Engineering Purposes (Unified Soil Classification 
System). 

4. ASTM D2922 – Test Methods for Density of Soil-Aggregate Mixtures in Place by Nuclear 
Methods (Shallow Depth). 

5. ASTM D3017 – Test Methods for Water Content of Soil and Rock in Place by Nuclear Methods 
(Shallow Depth).  

6. ASTM D4318 – Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils. 

1.04 SUBMITTALS  

A. Submit and obtain approval prior to beginning earthwork operations: 

         1. Name and location of source(s) proposed for imported soils and aggregate materials. 

         2. Certified test reports and analysis from identified proposed source, certifying that the soils and 
aggregate materials proposed for use on the project conform to the specified requirements.
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         3. Imported materials to be supplied from the same source throughout the work. Change of 
source will require submittal of certified test reports as per 2. above, for the proposed soil 
materials and the Engineer’s approval. 

B. During earthwork operations: 

         1. Certified test reports and analysis for all tests conducted in accordance with 3.05, Field Quality 
Control, this Section. 

C. 15 days prior to Final Acceptance: 

         1. Accurately record, on a set of the construction plans, actual locations of all existing 
improvements, monuments and improvements remaining as well as any changes to locations, 
numbers, etc to the new improvements, structures, etc. as may have been approved during 
construction. 

         2. Actual locations to be shown with horizontal dimensions, elevations, inverts and slope 
gradients. 

PART 2  PRODUCTS 

2.01 FILL MATERIALS 

A. Select Granular Material 

        1. General Requirements: 

         Select granular material consist of materials classified as GW, GP, SW, SP, by ASTM D2487. The 
liquid limit of such material must not exceed 35 percent when tested in accordance with ASTM 
D4318. The plasticity index must not be a greater than 12 percent when tested in accordance with 
ASTM D4318, and not more than 35 percent by weight may be finer than No. 200 sieve when tested 
in accordance with ASTM D1140. 

 

        2.      Non-expansive Fill: 

        Non-expansive fill shall consist of satisfactory materials free from rocks greater than 1" in diameter in 
any direction. The liquid limit of such material shall not exceed 35 percent and the plasticity index 
shall not be greater than 12 percent or less than 4 percent when tested in accordance with ASTM 
D4318. The sodium sulfate content shall not exceed 0.2 percent by dry weight of soil and soil 
solubility shall be less than 1.5 percent. The select fill shall be placed in 8" loose to 6" maximum 
compacted lifts with each lift tested and accepted prior to placement of the next lift. The select fill 
should be moisture conditioned to +/- 2% of optimum moisture then compacted to a minimum of 
95% of maximum dry density as determined by a Modified Proctor (ASTM D1557). 

 

        3.      CAPILLARY WATER BARRIER 

        Provide capillary water barrier of clean, poorly graded crushed rock or crushed gravel placed 
beneath a building slab with a vapor barrier to cut off the capillary flow of pore water to the area 
immediately below. Gradation of capillary water barrier shall meet gradation requirements of ASTM 
C33 coarse aggregate Size 67. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that survey bench marks and intended elevations for the Work are as indicated. 

B. Identify required lines, levels, contours, and datum locations. 

C. Verify sub-drainage, damp-proofing, or waterproofing installation has been inspected.
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3.02 PREPARATION 

A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots. 

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill 
material as approved by the Engineer. 

C. Compact subgrade to density as specified in the project plans and specifications. 

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation. 

E. Identify required lines, levels, contours, and datum. 

F. Notify public utility authorities in accordance with City regulations and coordinate verification of 
existing utilities locations. Contractor shall remain responsible for the location and work in and 
around any utilities. 

G. Confirm, stake and flag locations of known utilities. 

H. Coordinate with utility companies, the removal or relocation of utility lines or facilities 
designated to be relocated on the drawings. 

I. Protect above the below grade utilities designated to remain or any other utilities within the site. 

J. Protect plants and other features designated to remain as part of final landscaping. 

K. Protect benchmarks, existing structures, fences, paving, and curbs and other improvements on 
the site and along the access route, designated to remain, from excavating equipment and 
vehicular traffic. 

L. The Contractor shall remain responsible for any damage to existing structural improvements 
within the site or adjoining properties that may be affected by the Contractor’s operation. The 
Contractor shall hold harmless, the Owner and Engineer from any damage or injury caused by 
the Contractor’s operations. 

 

3.03 FILLING 

A. Fill to contours and elevations indicated using unfrozen materials. 

B. Fill up to subgrade, finish grade elevations unless otherwise indicated. 

C. Granular Fill: Place and compact materials in equal continuous layers not exceeding 6 inches 
compacted depth 

D. Soil Fill: Place and compact material in equal continuous layers not exceeding 8 inches 
compacted depth. 

E. Slope grade away from building as shown on the Project site grading plan, unless noted 
otherwise. Make gradual changes. Blend slope into level areas. 

F. Remove all roots, brush, heavy sods, heavy growth of grass, decayed vegetable matter, 
rubbish, and other unsatisfactory materials from areas to receive fill materials. 

G. Existing slopes greater than four horizontal to one vertical which are to receive fill shall be 
plowed, stepped or broken up in such manner that the fill material will bond with the existing 
surface. 

  1. Prepared surfaces that are to receive fill shall be scarified, wetted or dried, as required, to 
obtain specified moisture content and compacted to 95% of maximum density. 

H. Fills and embankments shall be constructed in the locations and to lines and grades indicated. 
Completed fill will conform to shapes indicated by plan and typical sections and contours. Make 
grade changes gradual. Blend slope into level areas.
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I. Place fill materials in continuous horizontal layers of 8 inch (6-inch, where hand held 
compaction equipment is to be used for compaction) loose depth for the full width of the cross 
section and compacted to 95% of maximum density or to the density shown on the plans. 

J. Maintain moisture content to within plus or minus 2 percent of optimum moisture content as 
determined from laboratory tests of the fill materials. 

K. Do not backfill over porous, wet, frozen or spongy subgrade surface. 

L. Use placement methods that will not disturb or damage existing structures or other work. 

  1. Backfill adjacent to structures shall be placed and uniformly compacted in such manner as 
to prevent wedging action or eccentric loading upon or against the structures. 

M. Finished graded surfaces of all areas covered by the project, including excavated and filled 
sections and adjacent transition areas, shall be uniformly smooth-graded. 

  1. Slope grade away from buildings at minimum slope of ¼-inch per foot (2%) for minimum of 
10-feet unless noted otherwise. 

N. Remove surplus fill materials and unacceptable materials from the site and dispose of at 
acceptable disposal sites. 

O. Over-excavation beyond the limits and depths required by the Contract Documents shall be 
replaced to the specified lines and grades at no additional cost to the Owner with select fill or 
learn concrete or other material approved, in writing, by the Engineer. 

3.04 TOLERANCES 

         A. Top Surface of General Filling: Plus or minus 0.10 foot from required elevations. 

         B. Top Surface of Filling Under Paved Areas, 0.10 foot Plus or minus 1 inch from required 
elevations. 

3.05 FIELD QUALITY CONTROL 

A. Inspection and testing will be performed as directed by the Project Engineer. 

B. If tests indicated Work does not meet specified requirements, remove Work, replace and retest 
at the expense of the Contractor. 

3.06 CLEANING  

         A. Leave unused materials in a neat, compact stockpile. 

         B. Remove unused stockpiled materials, leave area in a clean and neat condition. Grade stockpile 
area to prevent standing surface water. 

         C. Leave borrow areas in a clean and neat condition. Grade to prevent standing surface water. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Furnishing, hauling, and placing Aggregate base course. 

B. Paving aggregates. 

1.02 REFERENCE STANDARDS 

A. NMDOT Standard Specifications for Highway and Bridge Construction 2019 Edition, 

Section 303-Base Course 

B. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;  2006. 

C. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lb f/ft3 (600 kN-m/m3)); 2007. 

D. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the Sand 

Cone Method;  2007. 

E. ASTM D1557 - Standard Test Methods for laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lb f/ft3 (2,700 kN m/m3)); 2009. 

F. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified 
Soil Classification System); 2010. 

G. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 
Methods (Shallow Depth); 2005. 

H. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils; 2010. 

I. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and Soi/ 
Aggregate by Nuclear Methods (Shallow Depth); 2010 

1.03 DELIVERY, STORAGE, AND HANDLING 

A. When necessary, store materials on site in advance of need. 

When aggregate materials need to be stored on site, locate stockpiles where designated by 
the Engineer 

1. Separate differing materials with dividers or stockpile separately to prevent intermixing. 

2. Prevent contamination. 

3. Protect stockpiles from erosion and deterioration of materials. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

Base course shall be composed of materials consisting of crushed stone, crushed or screened 

gravel, caliche, sand, or a combination of such materials. Base course shall be free from vegetable 

matter and all other deleterious materials, including silt and clay balls. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

*Fractured faces tests shall be performed on the material retains on the number 4 sieve. A face 
shall be counted as fractured whenever one-half{½) or more of the surface, when viewed normal to 
the face, is fractured 

 

Type I-B, Type  II-B aggregated shall  have a percent wear of fifty (50) or less at 500 revolutions when 

tested in accordance with AASHTO T  96 and  the  coarse  aggregate  shall have a  soundness loss of 

eighteen (18) or less when tested  in  accordance  with AASHTO  T-104  using  magnesium sulfate 
solution and a test duration of  five  (5)  cycles.  For caliche aggregates the soundness loss shall be 

twenty two (22) or less. The liquid limit shall be twenty five (25) or less and the plastic index shall be six 

(6) or less. 

 
Samples will be tested to determine the quality of the aggregate in terms of Los Angeles wear and 
soundness loss of aggregate 

 
Testing will be done by an approved Independent Testing Laboratory (ITL). Test will take a 
minimum of fifteen (15) working days to accomplish. 

 
Contractor shall submit samples of the aggregate for source approval. If testing indicates the 
material meets, the Contractor may begin crushing operations from the material source. 

 
For commercial sources, the Contractor may maintain an ongoing approval by submitting samples 
on a semiannual basis in accordance with procedures established. 

 
The subgrade, subbase, or base course upon which the base course is to be placed shall be 

cleaned of all loose and deleterious materials and shall be free from frozen material. 

 
Top six (6) inches shall meet the density requirements for Subgrade Preparation, Mixing and 
Placing, immediately prior to placing the base course. 

 
At the request of the Engineer the subgrade shall be proofrolled with a thirty (30) ton roller and soft 
areas corrected. 
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Sieve Sizes I-B II-B 

2"   

1-1/2"   

1" 100 100 

3/4" 80 -100 85-100 

3//8" - - 
No. 4 30-60 40-70 

No.10 20-45 30-55 

No. 200 3-10 4-12 

2FF* 50% or 50% or 

 more more 
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2.02 SOURCE QUALITY CONTROL 

A  Where aggregate materials are specified using ASTM D2487 classification, test and analyze 
samples for compliance before delivery to site. 

B. If tests indicate materials do not meet specified requirements, change material and retest. 

C. Provide materials of each type from same source throughout the work. 

 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that survey bench marks and intended elevations for the work are as indicated. 

B. Verify substrate has been inspected gradients and elevations are correct and is dry. 

3.02 PREPARATION 

A Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re 

compacting. 

B. Do not place aggregate on soft, muddy, or frozen surfaces. 

3.03 INSTALLATION 

A. Spread aggregate over prepared substrate to a total compacted thickness of 6" inches where 
applicable. 

8. Under Bituminous Concrete Paving 

1. Place aggregate base course to a total compacted thickness of 6" inches. 

2. Compact to 95 percent of maximum dry density. (ASTM D1557) 

C. Under Portland Cement Concrete Paving 4" of base course material is required. 

D. Level and contour surfaces to elevations and gradients indicated. 

E. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction. 

G. Add water to assist compaction. If excess water is apparent, remove aggregate and aerate to 
reduce moisture content. 

H. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

3.04 TOLERANCES 

A. Flatness: Maxim um variation of 0.10 feet measured with 10 foot straight edge. 

8. Scheduled Compacted Thickness: Within 0.05 feet. 

C. Variation From Design Elevation: Within 0.05 feet. 

3.05 FIELD QUALITY CONTROL 

A.  Compaction density testing will be performed on compacted aggregate base course in 
accordance with ASTM D2922. 

8.  Results will be evaluated in relation to compaction curve determined by testing 

uncompacted material in accordance with ASTM D1557. 

C.  If tests indicate work does not meet specified requirements, remove work, replace and retest 
at no additional cost to the owner. 

D. Frequency of Tests as per the Engineer. 

3.06 CLEANING 

A. Leave unused materials in neat, compact stockpile. 

B.  Remove unused stockpiled materials, leave area in clean and neat condition. Grade stockpile 

area to prevent standing surface water. 

C. Leave borrow areas in a clean and neat condition. Grade to prevent standing surface water. 

END OF SECTION 
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PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Aggregate base course. 

B. Single course bituminous concrete paving. 

C. Double course bituminous concrete paving. 

D. Surface sealer. 

1.02 REFERENCE STANDARDS 

A. Al MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot-Mix Types; The Asphalt 
lnstitute;1994. 

B. ASTM D2172 - Standard Specification for Quantitative Extraction of Bitumen from Bituminous 
Paving Mixture. 

C. ASTM D2041 - Standard Specification for Theoretical Maximum Specific Gravity for Bituminous 
Paving Mixture;2003. 

D. ASTM D5444 - Standard Specifications for Mechanical size analysis of Extracted Aggregate 

E. ASTM D6926 - Standard Practice for Preparation of Bituminous Specimens using Marshall 
Apparatus; 2010 

1.03 QUALITY ASSURANCE 

A. The owner will accept the constructed product based on the Engineers inspection and 
on Laboratory testing for conformance with the design specifications. 

B. Mixing Plant: Conform to State of New Mexico State Department of Transportation Standard 
Specifications for Highway and Bridge Construction, 2019 Edition Highways standard. 

C. Obtain materials from same source throughout. 

1.04 FIELD CONDITIONS 

A. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees 
F or surface is wet or frozen. 

B. Place bitumen mixture when temperature is not more than 15 degrees F below 
bitumen supplier's bill of lading and not more than maximum specified temperature. 
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PART 2 PRODUCTS 

 

2.01 MATERIALS 

All materials shall be tested in accordance with applicable AASHTO methods or other test procedures 

designated by the ENGINEER. All questions arising as to interpretation of test procedures shall be 

decided by the ENGINEER. Material that is improperly graded or segregated, or fails to meet the 

requirements herein provided, shall be corrected or removed and disposed of immediately as directed by 

the Engineer, at the Contractor's expense. 

A. Type I. Each fraction of Type I PMBP coarse aggregate shall have a percent wear of forty (40) 

or less at 500 revolutions when tested in accordance with AASHTO T 96 and the coarse 

aggregate shall have a soundness loss of fifteen (15) or less when tested in accordance 

with AASHTO T 104 using magnesium sulfate solution and a test duration of five (5) cycles. 

All material passing the No. 40 sieve shall be non-plastic. The amount of crushing shall be 

regulated so that at least seventy five percent (75%), by dry weight, of the plus No. 4 sieve 

material shall have a minimum of two (2) fractured faces. The combined aggregate shall have a 

minimum sand equivalent of forty five (45). 

B. Fractured Faces. A face will be counted as fractured whenever one-half (½) or more of the 

surface, when viewed normal to the face, is fractured. 

 

2.02 Production. 

When producing aggregates for PMBP natural fines shall be removed by screening and stockpiled 

separately. The Contractor shall use as a minimum, the U.S. No. 4 sieves for this screening operation. 

The contractor may use a larger screen if needed to properly control the crushing and screening 

operation. The aggregate retained on the scoping screen sieve shall then be crushed, separated and 

stockpiled as specified herein. Crushing operations shall be regulated in a manner that produces material 

within the specified gradation band. 

 

When producing aggregates for PMBP the crushed material shall be separated into at least two (2) 

stockpiles of fine and coarse aggregates. 

 
 

The coarse aggregate shall have not more than four percent (4%) passing the U.S. No. 10 sieve. In the 

case of a wet pit, when screening becomes difficult, the Engineer may authorize the coarse aggregate 

passing the U.S. No. 10 sieve to be increased to a maximum often percent (10%). The fine aggregate 

shall have no more than five percent (5%) of the material retained on the separating screen. The 

Separating screen shall be that screen where separation between coarse and fine aggregate occurs 

depending on the material. 
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2.03 Combining. 

When the crushed materials from the stockpiles are combined, the product of such combination shall 

meet the gradation requirements. In order to meet the specified mix design criteria, blending sand may be 

added up to a maximum of twenty percent (20%). The actual percentage will be determined based on 
tests performed by the Contractor. The Contractor shall furnish blending sand from what-ever source 

necessary to meet mix design gradation requirements. 

 

2.04 Acceptance of Aggregate. 

The liquid limit, sand equivalent and fractured face count of PMBP aggregate will be determined 

from representative samples taken after the aggregate materials have been blended and prior to mixing 

with bituminous material. The test results from these samples will be the basis for acceptance of such 

aggregate. The Engineer may sample and test the aggregate at any time during production or stockpiling. 

 

The mix design proposal shall contain, as a minimum, the following: 

 

1. The name and address of the testing organization and the person responsible for the testing. 

 

2. The specific location(s) of the source(s) of aggregate and blending sand. 

 
 

3. The supplier, refinery and type of asphalt cement, and the source and type of mineral filler and 
the percentage of each to be used. 

 

4. The mineral aggregate gradation in each stockpile. 

 

5. The proposed mix design gradation. 

 
 

6. The results of all testing, determinations, etc. such as: Specific gravity of each component, water 
absorption, sand equivalent, loss on abrasion (LA wear), soundness loss, fractured faces, 
immersion compression results, Marshall Stability and  flow,  asphalt absorption, percent air 
voids, voids in mineral aggregate, and bulk density. 
 

2.05 Mix Temperature Requirements. 

The temperature of the bituminous mixture at discharge from the mixer shall not exceed 300°F and shall 

not be less than 250°F. When polymer modified asphalts are used the maximum temperature shall not 

exceed 350°F. The mixing temperature shall be as directed by the Engineer, and the temperature shall be 

maintained within a range of plus or minus twenty degrees (20°}F. 
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2.06 Haul Equipment. 

Trucks used for hauling bituminous mixtures shall have tight, clean, smooth metal beds which have been 

thinly coated with a minimum amount of commercial agent to prevent the mixture from adhering to the 

bed. If diesel fuel is used it shall be applied to the truck bed with a fine spray fogging device with the truck 

bed in the maximum raised position and allowed to drain before the bed is lowered. There shall be 

no puddles of diesel fuel or material from the previous load allowed in the truck bed. Bituminous 

material place in truck beds with puddle or draining diesel fuel shall be wasted at the Contractor's 

expense. 

 

Each truck shall have a cover of canvas or other suitable material of sufficient size to protect the mixture 
from the weather to be used as directed by the Engineer. 

 

2.07 Pavers. 

Pavers shall be self-contained, self-propelled units, provided with an activated screed or a strike-off 
assembly, heated if necessary, and capable of spreading and finishing courses of PMBP material to the 
widths and thickness as specified in the contract. 

 
 

Pavers shall be operated at a speed no greater than three (3) MPH. Materials introduced in front of the 
screed shall maintain a consistent depth to avoid variation in pressure on the screed. The auger box shall 
be maintained at 1/3 to 2/3 full. 

 

Pavers shall be equipped with a receiving hopper sufficient capacity to effect a uniform spreading 
operation. The hopper shall be equipped with a distribution system capable of maintaining a uniform 
amount of mixture in front of the screed. 

The paver shall be capable of being operated at forward speeds consistent with satisfactory laying of the 
mixture. The screed shall be adjustable or both height and crown and shall be equipped with a controlled 
heating device. 

 
 

The screed or strike-off assembly shall produce a finished surface of an even and uniform texture for the 
full width being paved without tearing, shoving or gouging the mixture. Screeds shall include any strike-off 
device operated by tamping or vibrating action. 

 
 

The bituminous paver shall be equipped with an automatic leveling device controlled from an external 

guide. The initial pass for each course shall be made using a paver equipped with a forty (40) foot 

minimum external reference, except that this requirement will not apply when PMBP is placed adjacent to 

Portland cement concrete pavement or when short lengths of PMBP placement is required. Subsequent 

passes and passes adjacent  to PCCP shall utilize a matching device of one (1) foot minimum length 

riding on the adjacent lay. 
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2.08 Compaction Equipment. 

Equipment proposed for use in the compaction of PMBP shall be approved by the Engineer prior to use. 

All rollers shall be self-propelled, in good condition and capable of reversing without backlash. One (1) 

roller shall be either a steel wheel vibratory roller weighting a minimum of six (6) tons or a smooth faced 

wheel roller of two (2) axle or three (3) axle tandem design weighting a minimum of ten (10) tons. The 

other roller shall be a self-propelled pneumatic tired roller so constructed that the average ground contact 

pressure may be varied between forty (40) and ninety (90) pounds per square inch. 

 

2.09 Placement Operations. 

The asphalt concrete mixture shall be placed on the approved surface, spread and struck off to the grade 

and elevation established. It shall be spread and compacted in layers as shown on the plans or as 

directed by the Engineer. Bituminous pavers shall be used to distribute the mixture either over the entire 

width or over such partial width as may be practicable. 

 
 

The subgrade, base course or BTB upon which the PMBP is to be placed shall be cleaned of all loose 
material or other deleterious materials prior to placement of the PMBP. These surfaces shall be free of 
frozen material and the moisture and density requirements of the applicable Section shall be met prior to 
placement of the new PMBP. 

 

On areas there irregularities or unavoidable obstacles make the use of mechanical spreading and 
finishing equipment impracticable, the mixture shall be dumped, spread and leveled to give the required 
compacted thickness. 

 

2.10 Temperature & Weather Limitations. 

PMBP shall not be placed on wet or frozen surfaces; when the ambient temperature is below forty five 
degrees (45°)F; when the chill factor is below thirty five degrees (35°)F; or when weather conditions 
otherwise prevent the proper handling and finishing of the PMBP. 

 
 

 
2.11 Placement Temperature. 

The Engineer will determine a minimum placement temperature within a range from 220°F to 300°F.  

When polymer modified asphalts are used the maximum temperature shall be 350°F. The established 

placement temperature, which is measured immediately behind the laydown machine, shall not vary more 

than plus or minus twenty degrees (20°)F from that established by the Engineer. 

 

2.12 Compaction. 

Immediately after the bituminous mixture has been spread, struck-off and surface irregularities adjusted, it 
shall be thoroughly and uniformly compacted. 

 

The number, weight and type of rollers furnished shall be sufficient to obtain the required compaction 

while the mixture is in a workable condition. The sequence of rolling operations and the selection of roller 

types shall provide the specified pavement density. Rolling operations shall not disturb the typical section 

placed by the paver. 
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Rollers shall be operated at speeds less than three (3) MPH and slow enough to minimize the 

displacement of the bituminous mixture. The use of equipment which results in excessive crushing of 

aggregates will not be permitted. At least two (2) rollers shall be used for compaction. Both steel faced 

and pneumatic rollers are required. If the pneumatic roller leaves marks that require a final rolling, 

additional passes with a static wheel roller will be required to remove the marks. 

 

Any displacement occurring as a result of the reversing of direction of a roller, or from other causes, shall 

be corrected immediately by the use of rakes and addition of fresh bituminous mixture when required. 

Care shall be exercised in rolling not to displace the line and grade of the edges of the bituminous 

mixture. To prevent adhesion of the mixture to the rollers, the wheels shall be kept properly moistened 

with water or water mixed with very small quantities of detergent or other approved material. Excess liquid 

will not be permitted. Diesel fuel or other petroleum diluents are not acceptable. 

 

Along forms, curbs, headers, walls and other places not accessible to the rollers, the mixture shall be 
thoroughly compacted with hot hand tampers, smoothing irons or with mechanical tampers. On 
depressed areas, a trench roller or cleated compression strips under the roller may be used to transmit 
compression to the depressed area. 

 
 

Mixtures which become loose, broken, mixed with dirt, segregated or are defective shall be removed 
replaced with fresh hot bituminous mixture, and compacted to conform with the surrounding area, at the 
Contractor's expense. Areas showing excess or deficiency of bituminous material shall be corrected 
immediately as directed by the Project Manager. 

 

2.13 FIELD QUALITY CONTROL 

A  Provide field inspection and testing. Take samples and perform tests in accordance with quality 
control requirements to be established by Engineer. 

 

2.14 PROTECTION 

A Immediately after placement, protect pavement form mechanical injury for one day or until 
surface temperature is less than 140 degrees F. 

 

END OF SECTION 
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SECTION 32 13 13 | CONCRETE PAVING 

 
PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Concrete sidewalks, stair steps, curbs, gutters, parking areas, and valley curbs. 

1.02 REFERENCE STANDARDS 

A. NMDOT Standard Specifications for Highway and Bridge Construction, 2019 Edition  "Section 

450 - Portland Cement Concrete Pavement" 

B. ACI 2211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass 

Concrete; American Concrete Institute lnternational;1991 (Reapproved 2002). 

C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American 
Concrete Institute International; 2000. 

D. ACI 305R - Hot Weather Concreting; American Concrete Institute International; 2010. 

E. ACI 306R - Cold Weather Concreting; American Concrete Institute International; 2010. 

F. ASTM C33 - Standard Specification for Concrete Aggregates; 2011. 

G. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens; 2010. 

H. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2011 

I. ASTM C150 - Standard Specification for Portland Cement; 2011 

J. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Volumetric Method; 201Ob . 

K. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a. 

L. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete; 2007. 

M. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2010a. 

N. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for 
Use in Concrete; 2008. 

0 . ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 

and Structural Construction (non-extruding and Resilient Bituminous Types); 2004a (Reapproved 

2008). 

1.03 SUBMITTAL$ 

A. Product Data: Provide data on concrete mix designs proposed for usage on this Project Site Mix 
designs are to be approved by the Engineers prior to usage. 

B. Design Data: Contractor ls advised to review the Project plans for pavement thickness, design 

strengths, and typical details. 

 

PART 2 PRODUCTS 

2.01 PAVING ASSEMBLIES 

A. Comply with applicable requirements of NMDOT Standard Specifications for Highway and 

Bridge Construction, 2019 Edition Section 450. 

B. Design paving for parking and light duty commercial vehicles. 

C. Concrete Sidewalks: 3,000 psi 28 day concrete, 4 inches thick 5%-7% air entrainment, 4" 

maximum slump. 

D. Parking Area Pavement: 4,000 psi 28 day concrete, 6 inches 5%-7% air entrainment, 1"-3" 

slump. 
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2.02 FORM MATERIALS 

A. Form Materials:  Conform to  ACI 301. 

B. Wood or Steel form material profiled to suit conditions. 

C. Join Filler: Preformed non-extruding bituminous type (ASTM D1751). 

1. Thickness: ½ inch. 

2.03 CONCRETE MATERIALS 

A. Obtain cementitious materials from same source throughout. 

8. Cement: ASTM C150 Normal Type 1-11 L. A. 

C. Fine and Coarse Mix Aggregates: ASTM C33 Maximum aggregate size# 57. 

D. Fly Ash: ASTM C618, Class C or F. 

E. Water: Clean, and not detrimental to concrete. 

F. Fiber Reinforcement: Alkali-resistant glass fibers; Synthetic fibers shown to have long-term 
resistance to deterioration when in contact with alkalis and moisture. 

G. Air Entrainment Admixture: ASTM C260. 

H. Chemical Admixtures: ASTM C494/C494M, Type A - Water Reducing 

2.04 CONCRETE MIX DESIGN 

A. Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations. 

8. . Concrete Strength: Establish required average strength for each type of concrete on the 

basis of field experience or trial mixtures, as specified in ACI 301. 

1. For trial mixtures method, employ independent testing agency acceptable to Lydick 

Engineers and Surveyors, Inc. for preparing and reporting proposed mix designs. 

C. Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at 
rates recommended by manufacturer 

D. Fiber Reinforcement: Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by 

manufacturer for specific project conditions. 

E. Concrete Properties: 

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days. 

2. Fly Ash Content: Maximum 20% of cementitious materials by weight. 

3. Cement Content: Minimum 517 lb per cubic yard. 

4. Water-Cement Ratio: Maximum 0.45 percent by weight. 

5. Total Air Content: 5%-7% determined in accordance with ASTM C173/C173M. 

6. Maximum Slump: 4 inches. 

7. Maximum Aggregate Size: #57. 

2.05 MIXING 

A. Transit Mixers: Comply with ASTM C94/C94M. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads. 

B. Verify gradients and elevations of base are correct. 

3.02 PREPARATION 

A. Moisten-subgrade to minimize absorption of water from fresh concrete. 

B. Coat surfaces of catch basin frames with oil to prevent bond with concrete pavement. 

C. Notify Lydick Engineers and Surveyors, Inc. minimum 24 hours prior to commencement of 

concrete operations. 

3.03 FORMING 

A. Place and secure forms to correct location, dimension, profile, and gradient. 

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete. 

C. Place joint filler vertical in position, in straight lines. Secure to formwork during concrete 

placement. 

3.04 COLD AND HOT WEATHER CONCRETING 

A. Follow recommendations of ACI 305R when concreting during hot weather. 

B. Follow recommendations of ACI 306R when concreting during cold weather. 

C. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is 
wet or frozen. 

3.05 PLACING CONCRETE 

A. Coordinate installation of snow melting components. 

B. Place concrete in accordance with ACI 304R. 

C. Place concrete continuously over the full width of the panel and between predetermined 

construction joints. Do not break or interrupt successive pours such that cold joins occur. 

3.06 JOINTS 

A. Align curb, gutter, and sidewalk joints. 

B. Place 3/8  inch wide expansion joints at 60 foot intervals and to separate paving from 

vertical surfaces and other components. 
    1.  Form joints with joint filler extending from bottom of pavement to within ½ inch of finished 

                          surface.  All expansion joints in the concrete pavement, curb and gutter, and sidewalks  
                          are to be sealed. 

C. Provide a complete jointing plan to the Engineer for approval prior to concrete placement. 

D. Provide keyed joints as indicated. 

E. Saw cut contraction joints 3/16 inch wide at optimum time after finishing. Cut 1/3 into depth 

of slab.  For concrete curb and gutter contraction joints should be placed at 15 feet to 

20 feet intervals.  For concrete sidewalks, the contraction joints should be placed at 

five (5) foot intervals. 
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3.07 FINISHING 

A. Parking Area Paving: Light broom, texture perpendicular  to pavement direction. 

8. Sidewalk Paving: Light broom, texture perpendicular to direction of travel. 

C. Curbs and Gutters: Light broom, texture parallel to pavement direction. 

D. Inclined Vehicular Ramps: Broomed perpendicular to slope. 

E. Place curing compound on exposed concrete surfaces immediately after finishing. Apply 
in accordance with manufacturer's instructions. 

3.08 FIELD QUALITY CONTROL 

A. Lydick Engineers & Surveyors, Inc. will perform all field quality control tests. 
               1.  Submit proposed mix design of each class of concrete to Robert C. Lydick, P.E. for   

                           review prior to commencement of concrete operations. 

        2.  Tests of concrete and concrete materials may be performed at any time to ensure  
   conformance with specified requirements. 

3.09 PROTECTION 

A. Immediately after placement, protect pavement form premature drying, excessive hot or cold 
temperatures, and mechanical injury. 

8. Do not permit vehicular traffic over pavement for 7 days minimum after finishing. 

 
END OF SECTION 
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SECTION 32 17 23.13 | PAINTED PAVEMENT MARKINGS 

 

PART1 GENERAL 

1.01 SECTION INCLUDES 

A  Parking lot markings, including parking bays, crosswalks , arrows, handicapped symbols, 

curb markings. 

B. Roadway lane markings and crosswalk markings. 

C. "No Parking" curb painting. 

1.02 REFERENCE STANDARDS 

A FS TT-B-1325 - Beads (Glass Spheres); Retro-Reflective; Rev. D, 2007. 

8 . FHWA MUTCD- Manual on Uniform Traffic Control Devices for Streets and Highways; U.S. 

Department of Transportation, Federal Highway Administration; http://mutcd.fhwa.dot.gove ; 

current edition. 

1.03 SUBMITTALS 

A Product Data: Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Installation methods. 

8. Certificates: Submit for each batch of paint and glass beads stating compliance with 

specified requirements. 

1.04 DELIVERY, STORAGE, AND HANDLING. 

A Deliver paint in containers of at least 5 gallons or accompanied by batch certificate. 

B. . Deliver glass beads in containers suitable for handling and strong enough to prevent 
loss during shipment or accompanied by batch certificate. 

C. Store products in manufacturer's unopened packaging until ready for installation. 

D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, 

in accordance with requirements of local authorities having jurisdiction. 

1.05 FIELD CONDITIONS 

A. Do not install products under environmental conditions outside manufacturer's absolute limits. 

 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Line and Zone Marking Paint: MPI No. 97 Latex Traffic Marking Paint; color as indicated; 

white, yellow, white and yellow. 

1. Parking Lots: Yellow. 

2. Handicapped Symbols: Blue. 

B. Reflective Glass Beads: FS TT-B-1325, Type I (low index of refraction), Gradation A (coarse, 

drop-on), with silicone or other suitable waterproofing coating to ensure free flow . 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. If substrate preparation is the responsibility of another installer, notify Lydick Engineers of 
unsatisfactory preparation before proceeding. 

3.02 PREPARATION 

A. Allow new pavement surfaces to cure for a period of not less than 14 days before application of 

marking materials. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 

result for the substrate under the project conditions. 

C. Clean surfaces thoroughly prior to installation. 

1. Remove dust, dirt, and other granular surface deposits by sweeping, blowing with 

compressed air, rinsing with water, or combination of these methods. 

2. Completely remove rubber deposits, existing paint markings, and other coatings adhering to 

the pavement, by scraping, wire brushing, sandblasting, mechanical abrasion, or approved 

chemicals. 

D. Where oil or grease are present, scrub affected areas with several applications of trisodium 

phosphate solution or other approved detergent or degreaser, and rinse thoroughly after each 

application; after cleaning, seal oil-soaked areas with cut shellac to prevent bleeding through 

the new paint. 

E. Establish survey control points to determine locations and dimensions of markings; provide 
templates to control paint application by type and color at necessary intervals. 

3.03 INSTALLATlON 

A. Begin pavement marking as soon as practicable after surface has been cleaned and dried. 

B. Do not apply paint if temperature of surface to be painted or the atmosphere is less than 50 

degrees F or more than 95 degrees F. 

C. Apply in accordance with manufacturer's instructions using an experienced technician that is 

thoroughly familiar with equipment, materials, and marking layouts. 

D. Comply with FHWA MUTCD manual (http://mutcd.fhwa.dot.gov) for details not shown. 

E. Apply markings in locations determined by measurement from survey control points; preserve 

control points until after markings have been accepted. 

F. Apply uniformly painted markings of color(s), lengths, and widths as indicated on the drawings 

true, sharp edges and ends. 

1. Apply paint in one coat only. 

2. Wet Film Thickness: 0.015 inch, minimum. 

3. Length Tolerance: Plus or minus 3 inches. 

4. Width Tolerance: Plus or minus 1/8 inch. 

G. Parking Lots: Apply parking space lines, entrance and exit arrows, painted curbs, and other 

markings indicated on drawings. 

1. Mark the International Handicapped Symbol at indicated parking spaces. 

2. Hand application by pneumatic spray is acceptable. 

H. Symbols: Use a suitable template that will provide a pavement marking with true, sharp edges 

and ends, of the design and size indicated. 
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3.04 DRYING, PROTECTION, AND REPLACEMENT 

A Protect newly painted markings so that paint is not picked up by tires, smeared, or tracked. 

B. Provide barricades, warning signs, and flags as necessary to prevent traffic crossing newly 
painted markings. 

C. Allow paint to dry at least the minimum time specified by the applicable paint standard and not 

less than that recommended by the manufacturer. 

D. Remove and replace markings that are applied at less than minimum material rates; deviate 

from true alignment; exceed length and width tolerances; or show light spots, smears, or other 

deficiencies or irregularities. 

E. Remove markings in manner to avoid damage to the surface to which the marking was applied, 

using carefully controlled sand blasting, approved grinding equipment, or other approved 

method. Use equipment that is capable of completely removing painted markings 1/4" ± inch 

depth, and at least twice the width of the marking. Do not use non-reflective black removable 

marking tape or overpainting to remove the pavement marking. 

F. Replace removed markings at no additional cost to THE OWNER. 

 
 
 

END OF SECTION 
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	01_1000-Summary_psfa_DBB_version_3.000 - COMPLETE
	01_2310 - Bid Lots - COMPLETE
	1.4 PROCEDURES
	A. Consider all work that must be accomplished for complete incorporation of pricing for bid lots.
	B. Include in lump sum prices for bid lots all costs of labor, materials, equipment, permits, fees, insurance, bonds, overhead, and profit.
	C. Coordinate related work and modify surrounding work to integrate work of each bid lot.
	PART 2  -  PRODUCTS
	PART 3  -  EXECUTION

	01_3100 - PM&Coord_psfa_DBB_v.3.1_09.05.13 - COMPLETE
	01_3233 - Photographic Documentation - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Preconstruction photographs.

	B. Related Requirements:
	1. Section 013300 "Submittal Procedures" for submitting photographic documentation.
	2. Section 017700 "Closeout Procedures" for submitting photographic documentation as project record documents at Project closeout.
	3. Section 017900 "Demonstration and Training" for submitting video recordings of demonstration of equipment and training of Owner's personnel.
	4. Section 024100 "Selective Demolition" for photographic documentation before building demolition operations commence.


	1.3 INFORMATIONAL SUBMITTALS
	A. Key Plan:  Submit key plan of Project site and building with notation of vantage points marked for location and direction of each photograph.  Indicate elevation or story of construction.  Include same information as corresponding photographic docu...
	B. Digital Photographs:  Submit image files within one week days of taking photographs.
	1. Digital Camera:  Minimum sensor resolution of 12 megapixels.
	2. Format:  Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio as the sensor, uncropped, date and time stamped, in folder named by date of photograph, accompanied by key plan file.
	3. Identification:  Provide the following information with each image description in file metadata tag:
	a. Name of Project.
	b. Date photograph was taken.



	1.4 USAGE RIGHTS
	A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation.


	PART 2 -  PRODUCTS
	2.1 PHOTOGRAPHIC MEDIA
	A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum sensor size 12 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION PHOTOGRAPHS
	A. Photographer:  Engage a qualified photographer to take construction photographs.
	B. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.

	C. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	1. Date and Time:  Include date and time in file name for each image.
	2. Field Office Images:  Maintain one set of images accessible in the field office at Project site, available at all times for reference.  Identify images in the same manner as those submitted to Architect and Owner.

	D. Preconstruction Photographs:  Before commencement of demolition, take photographs of Project site and surrounding properties, including existing items to remain or be salvaged during construction, from different vantage points, as directed by Archi...
	1. Take a minimum of 40 photographs of existing buildings either on or adjoining property to accurately record physical conditions at start of construction.




	01_3300 - SubmitProced_psfa_DBB_v.3.1_09.05.13 - COMPLETE
	01_3301-SubmTransForm_psfa_DBB_version_3.000 - COMPLETE
	01_3516 - Alteration Project Procedures - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes special procedures for alteration work.

	1.3 DEFINITIONS
	A. Alteration Work: This term includes remodeling, renovation, repair, and maintenance work performed within existing spaces or on existing surfaces as part of the Project.
	B. Consolidate: To strengthen loose or deteriorated materials in place.
	C. Design Reference Sample: A sample that represents the Architect's prebid selection of work to be matched; it may be existing work or work specially produced for the Project.
	D. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.
	E. Match: To blend with adjacent construction and manifest no apparent difference in material type, species, cut, form, detail, color, grain, texture, or finish; as approved by Architect.
	F. Refinish: To remove existing finishes to base material and apply new finish to match original, or as otherwise indicated.
	G. Repair: To correct damage and defects, retaining existing materials, features, and finishes. This includes patching, piecing-in, splicing, consolidating, or otherwise reinforcing or upgrading materials.
	H. Replace: To remove, duplicate, and reinstall entire item with new material. The original item is the pattern for creating duplicates unless otherwise indicated.
	I. Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated.
	J. Reproduce: To fabricate a new item, accurate in detail to the original, and from either the same or a similar material as the original, unless otherwise indicated.
	K. Retain: To keep existing items that are not to be removed or dismantled.
	L. Strip: To remove existing finish down to base material unless otherwise indicated.

	1.4 COORDINATION
	A. Alteration Work Subschedule: A construction schedule coordinating the sequencing and scheduling of alteration work for entire Project, including each activity to be performed, and based on Contractor's Construction Schedule. Secure time commitments...
	1. Schedule construction operations in sequence required to obtain best Work results.
	2. Coordinate sequence of alteration work activities to accommodate the following:
	a. Owner's continuing occupancy of portions of existing building.
	b. Owner's partial occupancy of completed Work.
	c. Other known work in progress.
	d. Tests and inspections.

	3. Detail sequence of alteration work, with start and end dates.
	4. Utility Services: Indicate how long utility services will be interrupted. Coordinate shutoff, capping, and continuation of utility services.
	5. Use of stairs.

	B. Pedestrian and Vehicular Circulation: Coordinate alteration work with circulation patterns within Project building(s) and site. Some work is near circulation patterns. Circulation patterns cannot be closed off entirely and in places can be only tem...

	1.5 PROJECT MEETINGS FOR ALTERATION WORK
	A. Preliminary Conference for Alteration Work: Before starting alteration work, General Contractor will conduct a conference at Project site.
	1. Attendees: In addition to representatives of Owner, Architect, and Contractor, Owner's insurer if required, testing service representative, and specialists.
	2. Agenda: Discuss items of significance that could affect progress of alteration work, including review of the following:
	a. Alteration Work Subschedule: Discuss and finalize; verify availability of materials, specialists' personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Fire-prevention plan.
	c. Governing regulations.
	d. Areas where existing construction is to remain and the required protection.
	e. Hauling routes.
	f. Sequence of alteration work operations.
	g. Storage, protection, and accounting for salvaged and specially fabricated items.
	h. Existing conditions, staging, and structural loading limitations of areas where materials are stored.
	i. Qualifications of personnel assigned to alteration work and assigned duties.
	j. Requirements for extent and quality of work, tolerances, and required clearances.
	k. Embedded work such as flashings and lintels, special details, collection of waste, protection of occupants and the public, and condition of other construction that affects the Work or will affect the work.

	3. Reporting: general Contractor will record conference results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from conference.

	B. Coordination Meetings: Conduct coordination meetings specifically for alteration work at bi-weekly or as required by construction progress. Coordination meetings are in addition to specific meetings held for other purposes, such as progress meeting...
	1. Attendees: In addition to representatives of Owner, Architect, and Contractor, each specialist, supplier, installer, and other entity concerned with progress or involved in planning, coordination, or performance of alteration work activities shall ...
	2. Agenda: Review and correct or approve minutes of previous coordination meeting. Review other items of significance that could affect progress of alteration work. Include topics for discussion as appropriate to status of Project.
	a. Alteration Work Subschedule: Review progress since last coordination meeting. Determine whether each schedule item is on time, ahead of schedule, or behind schedule. Determine how construction behind schedule will be expedited with retention of qua...
	b. Schedule Updating: Revise Contractor's Alteration Work Subschedule after each coordination meeting where revisions to schedule have been made or recognized. Issue revised schedule concurrently with report of each meeting.
	c. Review present and future needs of each entity present, including review items listed in the "Preliminary Conference for Alteration Work" Paragraph in this article and the following:
	1) Interface requirements of alteration work with other Project Work.
	2) Status of submittals for alteration work.
	3) Access to alteration work locations.
	4) Effectiveness of fire-prevention plan.
	5) Quality and work standards of alteration work.
	6) Change Orders for alteration work.
	7) Owners operational needs and coordination of relocating staff and students.


	3. Reporting: Record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting.


	1.6 MATERIALS OWNERSHIP
	A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, antiques, and other items of interest or value to Owner that may be encountered or uncovered during the W...
	1. Carefully dismantle and salvage each item or object in a manner to prevent damage and protect it from damage, then promptly deliver it to Owner where directed.


	1.7 INFORMATIONAL SUBMITTALS
	A. Alteration Work Subschedule:
	1. Submit alteration work subschedule within 45 days of date established for commencement of alteration work

	B. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site improvements that are to remain, including finish surfaces, that might be misconstrued as damage caused by Contractor's alteration work operations.
	C. Alteration Work Program: Submit 30 days before work begins.
	D. Fire-Prevention Plan: Submit 30 days before work begins.

	1.8 QUALITY ASSURANCE
	A. Alteration Work Program: Prepare a written plan for alteration work for whole Project, including each phase or process and protection of surrounding materials during operations. Show compliance with indicated methods and procedures specified in thi...
	1. Dust and Noise Control: Include locations of proposed temporary dust- and noise-control partitions and means of egress from occupied areas coordinated with continuing on-site operations and other known work in progress.
	2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii, and locations and details of temporary protective barriers.

	B. Fire-Prevention Plan: Prepare a written plan for preventing fires during the Work, including placement of fire extinguishers, fire blankets, rag buckets, and other fire-control devices during each phase or process. Coordinate plan with Owner's fire...
	C. Safety and Health Standard: Comply with ANSI/ASSE A10.6.

	1.9 STORAGE AND HANDLING OF SALVAGED MATERIALS
	A. Salvaged Materials:
	1. Clean loose dirt and debris from salvaged items unless more extensive cleaning is indicated.
	2. Pack or crate items after cleaning; cushion against damage during handling. Label contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	B. Salvaged Materials for Reinstallation:
	1. Repair and clean items for reuse as indicated.
	2. Pack or crate items after cleaning and repairing; cushion against damage during handling. Label contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment unless otherwise indicated. Provide connections, supports, and miscellaneous materials to make items functional for use indicated.

	C. Existing Materials to Remain: Protect construction indicated to remain against damage and soiling from construction work. Where permitted by Architect, items may be dismantled and taken to a suitable, protected storage location during construction ...
	D. Storage: Catalog and store items within a weathertight enclosure where they are protected from moisture, weather, condensation, and freezing temperatures.
	1. Identify each item for reinstallation with a nonpermanent mark to document its original location. Indicate original locations on plans, elevations, sections, or photographs by annotating the identifying marks.
	2. Secure stored materials to protect from theft.
	3. Control humidity so that it does not exceed 85 percent. Maintain temperatures 5 deg F (3 deg C) or more above the dew point.

	E. Storage Space:
	1. Owner will arrange for limited on-site location(s) for free storage of salvaged material. This storage space does not include security and climate control for stored material.
	2. Arrange for off-site locations for storage and protection of salvaged material that cannot be stored and protected on-site.


	1.10 FIELD CONDITIONS
	A. Survey of Existing Conditions: Record existing conditions that affect the Work by use of preconstruction photographs and preconstruction videotapes.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."

	B. Discrepancies: Notify Architect of discrepancies between existing conditions and Drawings before proceeding with removal and dismantling work.


	PART 2 -  PRODUCTS - (Not Used)
	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and surrounding buildings from harm resulting from alteration work.
	1. Use only proven protection methods, appropriate to each area and surface being protected.
	2. Provide temporary barricades, barriers, and directional signage to exclude the public from areas where alteration work is being performed.
	3. Erect temporary barriers to form and maintain fire-egress routes.
	4. Erect temporary protective covers over walkways and at points of pedestrian and vehicular entrance and exit that must remain in service during alteration work.
	5. Contain dust and debris generated by alteration work, and prevent it from reaching the public or adjacent surfaces.
	6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements.
	7. Protect floors and other surfaces along hauling routes from damage, wear, and staining.
	8. Provide supplemental sound-control treatment to isolate demolition work from other areas of the building if required.

	B. Temporary Protection of Materials to Remain:
	1. Protect existing materials with temporary protections and construction. Do not remove existing materials unless otherwise indicated.
	2. Do not attach temporary protection to existing surfaces except as indicated as part of the alteration work program.

	C. Comply with each product manufacturer's written instructions for protections and precautions. Protect against adverse effects of products and procedures on people and adjacent materials, components, and vegetation.
	D. Utility and Communications Services:
	1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or controlling wires, conduits, pipes, and other services affected by alteration work before commencing operations.
	2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as required for alteration work.
	3. Maintain existing services unless otherwise indicated; keep in service, and protect against damage during operations. Provide temporary services during interruptions to existing utilities.

	E. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not begin work in an area until the drainage system is funct...
	1. Prevent solids such as adhesive or mortar residue or other debris from entering the drainage system. Clean out drains and drain lines that become sluggish or blocked by sand or other materials resulting from alteration work.
	2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean water to pass.

	F. Existing Roofing: Prior to the start of work in an area, install roofing protection as required by roofing warranty provided where required.

	3.2 PROTECTION FROM FIRE
	A. General: Follow fire-prevention plan and the following:
	1. Comply with NFPA 241 requirements unless otherwise indicated.
	2. Remove and keep area free of combustibles, including rubbish, paper, waste, and chemicals, unless necessary for the immediate work.
	a. If combustible material cannot be removed, provide fire blankets to cover such materials.


	B. Heat-Generating Equipment and Combustible Materials: Comply with the following procedures while performing work with heat-generating equipment or combustible materials, including welding, torch-cutting, soldering, brazing, removing paint with heat,...
	1. Obtain Owner's approval for operations involving use of open-flame or welding or other high-heat equipment. Notify Owner at least 72 hours before each occurrence, indicating location of such work.
	2. Do not perform work with heat-generating equipment in or near rooms or in areas where flammable liquids or explosive vapors are present or thought to be present. Use a combustible gas indicator test to ensure that the area is safe.
	3. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature material from reaching surrounding combustible material.
	4. Prevent the spread of sparks and particles of hot metal through open windows, doors, holes, and cracks in floors, walls, ceilings, roofs, and other openings.
	5. Fire Watch: Before working with heat-generating equipment or combustible materials, station personnel to serve as a fire watch at each location where such work is performed. Fire-watch personnel shall have the authority to enforce fire safety. Stat...

	C. Fire-Control Devices: Provide and maintain fire extinguishers, fire blankets, and rag buckets for disposal of rags with combustible liquids. Maintain each as suitable for the type of fire risk in each work area. Ensure that nearby personnel and the...
	D. Sprinklers: Where sprinkler protection exists and is functional, maintain it without interruption while operations are being performed. If operations are performed close to sprinklers, shield them temporarily with guards.
	1. Remove temporary guards at the end of work shifts, whenever operations are paused, and when nearby work is complete.


	3.3 PROTECTION DURING APPLICATION OF CHEMICALS
	A. Protect motor vehicles, surrounding surfaces of building, building site, plants, and surrounding buildings from harm or spillage resulting from applications of chemicals and adhesives.
	B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected for Project unless chemicals being used will not damage adjacent surfaces as indicated in alteration work program. Use covering materials and masking age...
	C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces.
	D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property.
	E. Collect and dispose of runoff from chemical operations by legal means and in a manner that prevents soil contamination, soil erosion, undermining of paving and foundations, damage to landscaping, or water penetration into building interior.

	3.4 GENERAL ALTERATION WORK
	A. Have specialty work performed only by qualified specialists.
	B. Ensure that supervisory personnel are present when work begins and during its progress.
	C. Record existing work before each procedure (preconstruction), and record progress during the work. Use digital preconstruction documentation photographs or video recordings. Comply with requirements in Section 013233 "Photographic Documentation."
	D. Perform surveys of Project site as the Work progresses to detect hazards resulting from alterations.
	E. Notify Architect of visible changes in the integrity of material or components whether from environmental causes including biological attack, UV degradation, freezing, or thawing or from structural defects including cracks, movement, or distortion.
	1. Do not proceed with the work in question until directed by Architect.




	01_4000 - QualReqs_psfa_DBB_v.3.1_09.05.13 - COMPLETE
	01_5000 - TempFacil&C_psfa_DBB_version_3.000 - COMPLETE
	01_5001-PSFA_Proj_Sign_DBB_v.3.1_1.10.11 - COMPLETE
	01_5639 - Temporary Tree and Plant Protection - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general protection of existing trees and plants that are affected by execution of the Work, whether temporary or permanent construction.
	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for temporary site fencing.
	2. Section 311000 "Site Clearing" for removing existing trees and shrubs.


	1.3 DEFINITIONS
	A. Caliper: Diameter of a trunk measured by a diameter tape or the average of the smallest and largest diameters at a height 6 inches (150 mm) above the ground for trees up to and including 4-inch (100-mm) size at this height and as measured at a heig...
	B. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction and indicated on Drawings.
	C. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during construction and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each type of the following:
	1. Protection-Zone Fencing: Assembled Samples of manufacturer's standard size made from full-size components.
	2. Protection-Zone Signage: Full-size Samples of each size and text, ready for installation.


	1.5 INFORMATIONAL SUBMITTALS
	A. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which establishes preconstruction conditions that might be misconstrued as damage caused by construction activities.
	1. Use sufficiently detailed photographs or video recordings.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.


	1.6 QUALITY ASSURANCE
	A. Tree Service Firm Qualifications: An experienced tree service firm that has successfully completed temporary tree and plant protection work similar to that required for this Project and that will assign an experienced, qualified arborist to Project...

	1.7 FIELD CONDITIONS
	A. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Moving or parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	B. Do not direct vehicle or equipment exhaust toward protection zones.
	C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic mulch.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Protection-Zone Fencing: Fencing fixed in position and meeting one of the following requirements: Previously used materials may be used when approved by Architect.
	1. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density extruded and stretched polyethylene fabric with 2-inch (50-mm) maximum opening in pattern and weighing a minimum of 0.4 lb/ft. (0.6 kg/m); remaining flexible ...
	a. Height: 48 inches
	b. Color: High-visibility orange, nonfading.


	B. Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes prepunched and reinforced; legibly printed with nonfading lettering and as follows:
	1. Size and Text: Caution Tree-Protection Zone
	2. Lettering: 3-inch high minimum, black  characters on white background.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and sedimentation-control measures are in place. Verify that flows of water redirected from construction areas or generated by construction activity do not enter ...
	B. Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant protection.

	3.2 PROTECTION ZONES
	A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before materials or equipment are brought on the site and construction operations begin in a manner that will prevent people and animals from easily entering p...
	B. Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a manner approved by Architect. Install one sign for every protection-zone fencing.
	C. Maintain protection zones free of weeds and trash.
	D. Maintain protection-zone fencing and signage in good condition as acceptable to Architect and remove when construction operations are complete and equipment has been removed from the site.
	1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment access through the protection zone.
	2. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer effective against soil compaction is constructed as directed by arborist. Maintain root buffer so long as access is permitted.


	3.3 EXCAVATION
	A. Trenching within Protection Zones: Where utility trenches are required within protection zones, excavate under or around tree roots by hand or with air spade, or tunnel under the roots by drilling, auger boring, or pipe jacking. Do not cut main lat...

	3.4 ROOT PRUNING
	1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other equipment that rips, tears, or pulls roots.
	2. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	3. Cover exposed roots with burlap and water regularly.
	4. Backfill as soon as possible according to requirements in Section 312000 "Earth Moving."

	3.5 REPAIR AND REPLACEMENT
	A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be relocated that are damaged by construction operations, in a manner approved by Architect.
	1. Submit details of proposed pruning and repairs.
	2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to arborist's written instructions.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Architect.

	B. Trees: Remove and replace trees indicated to remain that are more than 25 dead or in an unhealthy condition before the end of the corrections period or are damaged during construction operations that Architect determines are incapable of restoring ...
	1. Small Trees: Provide new trees of same size and species as those being replaced for each tree that measures 6 inches or smaller in caliper size.
	2. Large Trees: Provide two new tree(s) of 6-inch caliper size for each tree being replaced that measures more than 6 inches.
	a. Species: match existing



	3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally dispose of them off Owner's property.



	01_6300 - ProdSubProc_psfa_DBB_v.3.1_10.6.10 - COMPLETE
	01_6301-PriorApSubForm_psfa_DBB_version_3.000 - COMPLETE
	01_6302-ContrSubReq_psfa_DBB_version_3.000 - COMPLETE
	01_7000 - ExecReqs_psfa_DBB_version_3.000 - COMPLETE
	01_7310 - Cutting and Patching - COMPLETE
	1.1 GENERAL
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opi...
	1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm.

	D. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.

	1.2 PRODUCTS
	A. General:  Comply with requirements specified in other Sections of these Specifications.
	B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use materials that visually match existing adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of existing materials.


	1.3 EXECUTION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

	B. Temporary Support:  Provide temporary support of Work to be cut.
	C. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	D. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	E. Existing Services: Where existing services are required to be removed, relocated, or abandoned, bypass such services before cutting to minimize interruption of services to occupied areas.
	F. Performance:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	G. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove exis...
	4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.


	PART 2 -  Not Used
	PART 3 -  Not Used
	PART 4 -  Not Used
	PART 5 -  Not Used
	PART 6 -  Not Used
	PART 7 -  Not Used

	01_7500 - Start&Adj_psfa_DBB_v.3.1_09.05.13 - COMPLETE
	01_7700 - CloseoutProc_psfa_DBB_version_3.000 - COMPLETE
	01_7800 - CloseoutSubm_psfa_DBB_v.3.1_04.02.13 - COMPLETE
	01_7801 - EqInventory_psfa_DBB_v.3.1_04.02.13 - COMPLETE
	01_7810 - Project Record Documents - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.

	B. See all Divisions listed herein and contained contract requirements for specific requirements for Project Record Documents of products in those Sections.

	1.3 SUBMITTALS
	A. Record Drawings:  Submit two sets of marked-up Record Prints.
	B. Record Specifications:  Submit two copies of Project's Specifications, including addenda and contract modifications.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Record Transparencies:  Organize into unbound sets matching Record Prints.  Place transparencies in durable tube-type drawing containers with end caps.  Mark end cap of each container with identification.  If container does not include complete set...
	3. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect.
	e. Name of Contractor.



	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. Note related Change Orders, Record Drawings, and Product Data where applicable.


	2.3 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, Record Drawings, and Product Data where applicable.


	2.4 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use...


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents...



	01_7900 - Demo&Train_psfa_DBB_version_3.000 - COMPLETE
	024119 - Selective Demolition - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Section 015639 "Temporary Tree and Plant Protection" for temporary protection of existing trees and plants that are affected by selective demolition.
	3. Section 017310 "Execution" for cutting and patching procedures.
	4. Section 013516 "Alteration Project Procedures" for general protection and work procedures for alteration projects.
	5. Section 230500 “Common Work Results for HVAC” for demolition of mechanical system.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For refrigerant recovery technician.
	A. Qualification Data: For refrigerant recovery technician.
	B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control and for noise control. Indicate proposed locations and con...
	C. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's, building manager's, and other tenants' on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of stairs.
	5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	D. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit...
	E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations. Include n...
	F. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.6 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.7 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.8 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before selective demolition, Owner will remove the following items:
	a. Furniture and all other items. Coordinate with Owner to ensure that School remains operational.


	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work. General Contractor to coordinate with the Owner before any abatement starts to ensure that it does not affect construction.
	2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.9 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials and using approved contractors so as not to void existing warranties. Notify warrantor before p...
	1. TPO Roofing, GAF Materials Corp. Everguard

	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect. Submit documentation at Project closeout.

	1.10 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition operations.
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	D. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	E. Survey of Existing Conditions: Record existing conditions by use of measured drawings and preconstruction photographs or video.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.


	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	1. Strengthen or add new supports when required during progress of selective demolition.

	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain fire watch during and for at least one hour after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	9. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	10. Dispose of demolished items and materials promptly.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings.
	E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight. See Section 075423 “Thermoplastic Polyolefin (TPO) Roofing” for new roofing requirements.
	1. Remove existing roof membrane, flashings, copings, and roof accessories.
	2. Remove existing roofing system down to substrate.


	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.
	END OF SECTION 024119



	033000-CAST-IN-PLACE CONCRETE - RME
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including exterior concrete paving, formwork, reinforcement, concrete materials, mix design, placement procedures, and finishes.
	B. Related Sections include the following:
	1. Section 03 3543 "Polished Concrete Finishes” for polished concrete floors.
	2. Section 31 2000 "Earthmoving" for engineered fill under slabs-on-grade.
	3. Section 32 1313 "Concrete Pavement" for concrete pavement and walks.
	4. Section 01 7419 “Construction Waste Management and Disposal.”
	5. Section 01 8113 “Sustainable Design Requirements.”


	1.3 DEFINITIONS
	A. Cementitious Materials:   cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume.

	1.4 ACTION SUBMITTALS
	A. Product Data: for each type of product.
	B. Design Mixes:  For each concrete mix.  Include alternate mix designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mix water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, prepared according to ACI SP-66, "ACI Detailing Manual."  Include material, grade, bar schedules, stirrup spacing, bent bar diagrams, arrangement, and supports of c...
	D. Material Certificates:  Signed by manufacturers certifying that each of the following items complies with requirements:
	1. Cementitious materials and aggregates.
	2. Form materials and form-release agents.
	3. Steel reinforcement and reinforcement accessories.
	4. Admixtures.
	5. Curing materials.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service perfor...
	B. Manufacturer Qualifications:
	1. A firm experienced in manufacturing ready-mixed concrete products complying with ASTM C 94 requirements for production facilities and equipment.

	C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction.
	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, each aggregate from one source, and each admixture from the same manufacturer.
	E. Codes and Standards:  Comply with the following, unless more stringent provisions are indicated:
	1. ACI 301, "Specification for Structural Concrete
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
	3. ACI 318, “Building Code Requirements for Structural Concrete.”
	4. Concrete Reinforcing Steel Institute (CRSI) “Manual of Standard Practice”.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. High-density overlay, Class 1, or better for architectural concrete surfaces.
	b. Structural 1, B-B, or better, mill oiled and edge sealed for non-architectural concrete.
	c. B-B (Concrete Form), Class 1, or better, mill oiled and edge sealed for non-architectural concrete.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of the exposed concrete surface.
	2. Furnish ties that, when removed, will leave holes not larger than 1 inch in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive damp proofing or waterproofing.

	F. Vapor Barrier:
	1. Performance: ASTM E 1745, Class A, with a permeance of 0.01 perms or less after mandatory conditioning as per ASTM E 1745 Section 7.1 sub-paragraphs 7.1.2-5.
	2. ACI Recommendation:   The ACI 302 recommends the use of a vapor barrier (0.01 perms) as opposed to a vapor retarder (0.1 perms) whenever a low-permeance flooring or flooring with a low moisture requirement is used.  The ACI 302 has defined moisture...
	3. Sustainability:  The permeance of 0.01 perms should be maintained for the building’s lifetime, and thus any vapor barrier selected should maintain a permeance rating of 0.01 perms after having been subjected to the required conditioning tests built...
	4.   Available Products:  Subject to compliance with requirements, a product that may be incorporated into the work includes, but is not limited to:
	5. Accessories:  Seam tape and vapor-proofing mastic as recommended by vapor barrier manufacturer.
	6. Execution:  prepare compacted aggregate or engineered fill base per Earthwork requirements.  place, protect, and repair vapor barrier sheets in accordance with ASTM E 1745 and manufacturer's written instruction.


	2.2 STEEL REINFORCEMENT
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 60 percent.
	B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	C. Deformed-Steel Wire:  ASTM A 1064.
	D. Deformed-Steel Welded Wire Fabric:  ASTM A 1064, flat sheet.

	2.3 REINFORCEMENT ACCESSORIES
	A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire fabric in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel wire, plasti...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A.  Regional Materials: Concrete shall be manufactured within 100 miles (160 km) of Project site from aggregates and cementitious materials that have been extracted, harvested, or recovered, as well as manufactured, within 100 miles (160 km) of Projec...
	B. Cement:  ASTM C 150, Type I/II.
	C. Fly Ash:  ASTM C 618, Class F.
	D. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, and as follows:
	1. Class:  Severe weathering region, but not less than 3M.
	2. 1” maximum aggregate size for slabs on grade.
	3. ½” maximum aggregate size for elevated, suspended slabs.

	E. Water:  Potable and complying with ASTM C 1602.

	2.5 ADMIXTURES
	A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material and to be compatible with other admixtures and cementitious materials.  Do not use admixtures containin...
	B. Air-Entraining Admixture:  ASTM C 260.
	C. Water-Reducing Admixture:  ASTM C 494, Type A.
	D. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
	E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E.
	F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
	G. Coloring Admixture:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures, free of carbon black; color stable, nonfading, and resistant to lime and other alkalis.  Color:  Match Architect’s sample.

	2.6 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap clothe made from jute or kenaf, weighing approximately 9-oz./sq. yd. dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Clear, Liquid Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.
	1. For integrally colored concrete, curing compound shall be approved by coloring admixture manufacturer.
	2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

	E. Concrete floor slab treatment: Spray-Lock SCP 327.

	2.7 Water:  Potable
	2.8 RELATED MATERIALS
	A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or self-expanding cork.
	B. Epoxy Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Shore A hardness of 80 per ASTM D 2240.
	C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Reglets:  Fabricate reglets of not less than 0.0217-inch-thick galvanized steel sheet.  Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	E. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.0336 inch thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

	2.9 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Topping:  Traffic-bearing, cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch.
	1. Cement Binder:  ASTM C 150, cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 5700 psi at 28 days when tested according to ASTM C 109/C 109M.


	2.10 CONCRETE MIXES
	A. Prepare design mixes for each type and strength of concrete determined by either laboratory trial mix or field test data bases, as follows:
	1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301.

	B. Use a qualified independent testing agency for preparing and reporting proposed mix designs for the laboratory trial mix basis.
	C. Design mixes to provide concrete with the following properties:
	1. Compressive Strength (28 Days):  4,000 psi for interior exposed slabs, exterior pavements and site walls; 4,000 psi for polished concrete slabs, 3,000 psi for all other concrete work.
	2.    Slump:
	a. Ramps and Sloping Surfaces:  not more than 3 inches.
	b. Building Floor Slabs:  not more than 5 inches.
	c. Reinforced Foundation Systems:  not less than 1 inch and not more than 3 inches.
	d. Concrete containing high-range water-reducing admixture (super-plasticizer):  Not
	more than 8 inches after adding admixture to site-verified 2 – 3 inch slump concrete.
	e. Other concrete:  Not more than 4 inches.

	3. Calculated air dry unit weight for lightweight concrete not to exceed 115 lb/cubic feet as determined by  ASTM C567.   Weight of fresh concrete shall be within 3 pcf of the wet unit weight determined for the  approved mix design.  Mix design shall ...

	D. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor when characteristics of materials, job conditions, weather, test results, or other circumstances warrant, as accepted by Architect.  Laboratory test data for revis...
	E. Cementitious Materials:  For concrete exposed to deicers, limit percentage, by weight, of cementitious materials other than cement according to ACI 301 requirements.
	F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than  cement in concrete as follows:
	1. Fly Ash:  Minimum of 10 percent, maximum of 20 percent.

	G. Use air-entraining admixture in exterior exposed concrete flatwork, benches and other exterior concrete susceptible to moisture infiltration, unless otherwise indicated.  Do not use air-entrainment in concrete walls 12 inches or less in thickness. ...
	1. Air Content:  5.5 percent for 1-1/2-inch- nominal maximum aggregate size.
	2. Air Content:  6 percent for 1-inch-nominal maximum aggregate size.
	3. Air Content:  6 percent for 3/4-inch-nominal maximum aggregate size.

	H. Do not air entrain concrete at trowel-finished interior floors and suspended slabs.  Do not allow entrapped air content to exceed 3 percent.
	I. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement for exterior flatwork and 0.30 percent for other concrete.
	J. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixes where indicated.


	2.11 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94 and ASTM C 1116, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until concrete structure can support such loads.  Design and engineerin...
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. In addition to ACI 303.1 limits on form-facing panel deflection, limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for concrete surfaces exposed to view.
	2. Class C, 1/2 inch for other concrete surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Do not use rust-stained steel form-facing material.  Ensure forms will produce a smooth, uniform finish.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete, unless otherwise noted.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent before each use, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use Setting Drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor bolts, accurately located, to elevations required.
	2. Install reglets to receive top edge of foundation sheet waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	3.3 REMOVING AND REUSING FORMS
	A. General:  Formwork, for sides of beams, walls, columns, and similar parts of the Work, that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete provided concrete...
	B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that supports weight of concrete in place until concrete has achieved the following:
	1. At least 75 percent of 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	C. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire fabric in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least two mesh spacings.  Offset laps of adjoining sheet widths to prevent continuous laps in either di...

	3.5 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	C. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface, unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.


	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement, unless approved by Architect.
	C. Deposit concrete continuously or in layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide construction joints as ...
	D. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner to avoid inclined construction joints.  Place each layer while preceding layer is still plastic, to avoid cold joints.
	1. Consolidate placed concrete with mechanical vibrating equipment.  Use equipment and procedures for consolidating concrete recommended by ACI 309R.
	2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations no farther than the visible effectiveness of the vibrator.  Place vibrators to rapidly penetrate placed layer and at le...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Laser Screeding:  Use Laser Screeding method for floor slabs on grade.  Use Constant Thickness method for elevated composite concrete floor slabs (laser screeding not permitted for elevated slabs).
	5. Slope surfaces uniformly to drains where required.
	6. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, free of humps or hollows, before excess moisture or bleedwater appears on the surface.  Do not further disturb slab surfaces before starting fini...

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen sub-grade or on sub-grade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators, unless otherwise specified and approved in mix designs.

	G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as follows, when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing w...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and sub-grade just before placing concrete.  Keep sub-grade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defective areas repaired and patched.  Remove fins and other projections exceeding ACI 347R limits for class of surface specified.
	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defective areas.  Completely remove fins and other projections.
	1. Apply to concrete surfaces exposed to public view or to be covered with a coating or covering material applied directly to concrete, such as waterproofing, dampproofing, veneer plaster, or painting.
	2. Do not apply rubbed finish to smooth-formed finish.

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...
	D. Maintain uniformity of special finishes over construction joints, unless otherwise indicated.

	3.8 FINISHING FLOORS AND SLABS
	A. General:  Comply with recommendations in ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes.
	1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete floor topping or mortar setting beds for stone tile, and other bonded cementitious floor finishes.

	C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to floor and slab surfaces to be covered with fluid-applied or sheet waterproofing.

	D. Trowel Finish:  After applying float finish, apply first trowel finish and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance....
	1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces exposed to view or to be covered with resilient flooring, carpet, wood flooring, paint, or another thin film-finish coating system
	2. Finish surfaces to the following tolerances, measured within 24 hours according to ASTM E 1155/E 1155M for a randomly trafficked floor surface:
	a. For slabs on grade, specified overall values of flatness, F(F) 50; and levelness, F(L) 30; with minimum local values of flatness, F(F) 35; and levelness, F(L) 20.
	b. For elevated, suspended slabs, specified overall values of flatness, F(F) 35; with minimum local values of flatness, F(F) 23.
	c. Refer to Section 03 5000 Polished Concrete Finishing for requirements at polished concrete floor areas.


	E. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.9 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates of manufacturer furnishing machines...
	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel-finish concrete surfaces.

	3.10 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and with recommendations in ACI 305.1 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with a moisture-retaining cover.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...

	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure ...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies does not interfere with bonding of floor covering used on Project.

	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound does not interfere with bonding of floor coverin...

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.11 LIQUID FLOOR TREATMENT APPLICATION
	A. Penetrating Liquid Floor Treatment: Spray-Lock SCP 327. Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written instructions.

	3.12 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension in solid concrete but not less than 1 inch in depth.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, a...
	2. Repair defects on surfaces exposed to view by blending white cement and standard cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color match before proceedi...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer according to m...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least 3/4 inch cleara...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  The Owner shall engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports. The contractor shall schedule with the testing agency, in a timely manner, fo...
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mix exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 75 cu. yd. or fraction thereof, but not less than one set for each 5000 square ...
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mix, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173, volumetric method, for structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	6. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of four standard 6x12 cylinder specimens, or five 4x8 cylinder specimens,  for each composite sample.
	7. Field-cured specimens below may be required to verify adequacy of curing and protection of concrete or to verify strength for removal of shoring and reshoring in multistory construction.
	8. Coordinate number of compression test specimens in subparagraph and associated subparagraph above with number of compressive-strength tests in subparagraph and associated subparagraphs below.
	9. Compressive-Strength Tests:  ASTM C 39; test one laboratory-cured specimen at 7 days, two at 28 days for 6x12 standard cylinders or three at 28 days for 4x8 cylinders, and one specimen retained in reserve for later testing if required.

	C. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	D. Strength of each concrete mix will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive streng...
	E. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	F. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	G. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.  Testing and ...



	04 22 00-REINF UNIT MASONRY - RME
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes unit masonry assemblies consisting of the following:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Reinforcing steel.
	4. Masonry joint reinforcement.
	5. Ties and anchors.
	6. Miscellaneous masonry accessories.

	B. Related Sections
	1.  Section 01 73 20 – Waste Management
	2. Section 04 21 14 - Brick Veneer
	3. Section 04 22 24 - Glazed Masonry


	1.3 DEFINITIONS
	A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide unit masonry that develops the required net-area compressive strengths (f'm) at 28 days.  Determine compressive strength of masonry from net-area compressive strengths of masonry units and mortar types according to Table 21-D of the Uniform...

	1.5 SUBMITTALS
	A. Product Data:  For each different masonry unit, accessory, and other manufactured product specified.
	B. Shop Drawings:  Show fabrication and installation details for the following:
	1. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

	C. Samples for Verification:  For the following:
	1. Full-size units for each different exposed masonry unit required, showing the full range of exposed colors, textures, and dimensions to be expected in the completed construction.
	2. Colored mortar Samples for each color required, showing the full range of colors expected in the finished construction.  Make samples using the same sand and mortar ingredients to be used on Project.
	3. Weep holes/vents in color to match mortar color.
	4. Accessories embedded in the masonry.

	D. Qualification Data:  For firms and persons specified in "Quality Assurance" Article.
	E. Material Test Reports:  From a qualified testing agency indicating and interpreting test results of the following for compliance with requirements indicated:
	1. Each type of masonry unit required.
	a. Include test results, measurements, and calculations establishing net-area compressive strength of masonry units.

	2. Mortar complying with property requirements of ASTM C 270.
	3. Grout mixes complying with compressive strength requirements of ASTM C 476.  Include description of type and proportions of grout ingredients.

	F. Material Certificates:  Signed by manufacturers certifying that each of the following items complies with requirements:
	1. Each material and grade indicated for reinforcing bars.
	2. Each type and size of joint reinforcement.
	3. Each type and size of anchor, tie, and metal accessory.

	G. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with cold-weather requirements.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1093 to conduct the testing indicated, as documented according to ASTM E 548.
	B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.
	C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from one manufacturer for each cementitious component and from one source or producer for each aggregate.
	D. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting agency, by equivalent concrete masonry thickness, or b...

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	1. Protect Type I concrete masonry units from moisture absorption so that, at the time of installation, the moisture content is not more than the maximum allowed at the time of delivery.

	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a m...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place.
	2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure cover a minimum of 24 inches down face next to unconstructed wythe and hold cover in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns, and not before masonry assembly has sufficient strength to support such loading.
	C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by coverings spread on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door-frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F and above and will remain so until masonry has dried, but not less than 7 days after completing cleaning.

	E. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity conditions produce excessive evaporation of water from mortar and grout.  Provide artificial shade and wind breaks and use cooled materials as required.
	1. When ambient temperature exceeds 100 deg F, or 90 deg F with a wind velocity greater than 8 mph, do not spread mortar beds more than 48 inches ahead of masonry.  Set masonry units within one minute of spreading mortar.



	PART 2 -  PRODUCTS
	2.1 CONCRETE MASONRY UNITS
	A. General:  Provide shapes indicated and as follows:
	1. Provide special shapes for lintels, corners, jambs, sash, control joints, headers, bonding, and other special conditions.
	2. Provide square-edged units for outside corners, unless indicated as bullnose.

	B. Concrete Masonry Units:  ASTM C 90 and as follows:
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1900 psi.
	2. Weight Classification:  Medium weight, unless otherwise indicated.
	3. Provide Type I, moisture-controlled units.
	4. Size (Width):  Manufactured to the following dimensions:
	a. 4 inches nominal; 3-5/8 inches actual.
	b. 6 inches nominal; 5-5/8 inches actual.
	c. 8 inches nominal; 7-5/8 inches actual.
	d. 10 inches nominal; 9-5/8 inches actual.
	e. 12 inches nominal; 11-5/8 inches actual.

	5. Exposed Faces:  Manufacturer's standard color and texture, unless otherwise indicated.
	a. Where units are to receive a direct application of plaster, provide textured-face units made with gap-graded aggregates.
	b. Where units are to be left exposed, provide integral color burnished block per Architectural drawings.



	2.2 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C 150, Type I or Type III, and hydrated lime complying with ASTM C 207.
	D. Mortar Cement:  ASTM C 1329.
	E. Masonry Cement:  ASTM C 91.
	1. For pigmented mortar, use a colored cement formulation as required to produce the color indicated or, if not indicated, as selected from manufacturer's standard formulations.
	a. Pigments shall not exceed 10 percent of portland cement by weight for mineral oxides nor 2 percent for carbon black.
	b. Pigments shall not exceed 5 percent of mortar cement or masonry cement by weight for mineral oxides nor 1 percent for carbon black.

	2. For colored-aggregate mortar, use natural color or white cement as necessary to produce required mortar color.

	F. Aggregate for Mortar:  ASTM C 144; except for joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve.
	1. White-Mortar Aggregates:  Natural white sand or ground white stone.
	2. Colored-Mortar Aggregates:  Natural-colored sand or ground marble, granite, or other sound stone; of color necessary to produce required mortar color.

	G. Aggregate for Grout:  ASTM C 404.
	H. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortar.
	I. Water:  Potable.

	2.3 REINFORCING STEEL
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M; ASTM A 616/A 616M, including Supplement 1; or ASTM A 617/A 617M, Grade 60.

	2.4 MASONRY JOINT REINFORCEMENT
	A. General:  ASTM A 951 and as follows:
	1. Hot-dip galvanized, carbon-steel wire for both interior and exterior walls.
	2. Wire Size for Side Rods:  W1.7 or 0.148-inch diameter.
	3. Wire Size for Cross Rods:  W1.7 or 0.148-inch diameter.
	4. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units where indicated.

	B. For single-wythe masonry, provide either ladder or truss type with single pair of side rods and cross rods spaced not more than 16 inches o.c.

	2.5 TIES AND ANCHORS, GENERAL
	A. General:  Provide ties and anchors, specified in subsequent articles, made from materials that comply with this Article, unless otherwise indicated.
	B. Hot-Dip Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, class B-2 coating.
	C. Galvanized Steel Sheet:  ASTM A 653/A 653M, G60 (Z180), commercial-quality, steel sheet zinc coated by hot-dip process on continuous lines before fabrication.
	D. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	2.6 ANCHORS FOR CONNECTING TO CONCRETE
	A. General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section:  Dovetail anchor section formed from 0.0528-inch-thick, steel sheet, galvanized after fabrication.
	2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch of masonry face, made from 0.25-inch-diameter, hot-dip galvanized steel wire.
	3. Organic-Polymer-Coated, Steel Drill Screws:
	a. Dril-Flex; Elco Industries, Inc.
	b. Traxx; ITW-Buildex.



	2.7 MISCELLANEOUS ANCHORS
	A. Unit Type Inserts in Concrete:  Cast-iron or malleable-iron inserts of type and size indicated.
	B. Dovetail Slots:  Furnish dovetail slots with filler strips, of slot size indicated, fabricated from 0.0336-inch, galvanized steel sheet.
	C. Anchor Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563  hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153, Class C; of diameter and length indicated and in the following configurations:
	1. Nonheaded bolts, bent in manner indicated.

	D. Postinstalled Anchors:  Anchors as described below, with capability to sustain, without failure, load imposed within factors of safety indicated, as determined by testing per ASTM E 488, conducted by a qualified independent testing agency.
	1. Type:  Chemical anchors.
	2. Type:  Expansion anchors.
	3. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild).
	4. For Postinstalled Anchors in Concrete:  Capability to sustain, without failure, a load equal to four times the loads imposed.
	5. For Postinstalled Anchors in Grouted Masonry Units:  Capability to sustain, without failure, a load equal to six times the loads imposed.


	2.8 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.
	B. Preformed Control-Joint Gaskets:  Material as indicated below, designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.
	1. Styrene-Butadiene-Rubber Compound:  ASTM D 2000, Designation M2AA-805.

	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells with loops for holding reinforcing bars in center of cells.  Units are formed from 0.142-inch steel wire, hot-dip galvanized after fabrication.
	1. Provide units with either two loops or four loops as needed for number of bars indicated.

	E. Products:  Subject to compliance with requirements, provide one of the following:
	1. Reinforcing Bar Positioners:
	a. D/A 811; Dur-O-Wal, Inc.
	b. D/A 816; Dur-O-Wal, Inc.
	c. No. 376 Rebar Positioner; Heckman Building Products, Inc.
	d. #RB Rebar Positioner; Hohmann & Barnard, Inc.
	e. #RB-Twin Rebar Positioner; Hohmann & Barnard, Inc.
	f. Double O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America.
	g. O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America.



	2.9 MASONRY CLEANERS
	A. Job-Mixed Detergent Solution:  Solution of 1/2-cup dry measure tetrasodium polyphosphate and 1/2-cup dry measure laundry detergent dissolved in 1 gal. of water.

	2.10 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.

	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in the form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.
	D. Pigmented Mortar:  Select and proportion pigments with other ingredients to produce color required.  Limit pigments to the following percentages of cement content by weight:
	1. For mineral-oxide pigments and portland cement-lime mortar, not more than 10 percent.
	2. For carbon-black pigment and portland cement-lime mortar, not more than 2 percent.

	E. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates combined with selected cementitious materials.
	1. Mix to match Architect's sample.

	F. Grout for Unit Masonry:  Comply with ASTM C 476 .
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with UBC Table 21-C for dimensions of grout spaces and pour height.
	2. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Verify that foundations are within tolerances specified.
	2. Verify that reinforcing dowels are properly placed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.

	B. Before installation, examine rough-in and built-in construction to verify actual locations of piping connections.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to the full thickness shown.  Build single-wythe walls to the actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this Section and in other Sections of the Specifications.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to the opening.
	D. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units as required to provide a continuous pattern and to fit adjoining construction.  Where possible, use full-size units without cutting.  Allow units cut with...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry.

	3.3 CONSTRUCTION TOLERANCES
	A. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and the following:
	B. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/4 inch in 20 feet, nor 1/2 inch maximum.
	C. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, nor 1/2 inch maximum.
	D. For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, do not vary from level by more than 1/4 inch in 20 feet, nor 1/2 inch maximum.
	E. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	F. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch.

	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	1. As indicated on Drawings.

	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch horizontal face dimensions at cor...
	D. Stopping and Resuming Work:  In each course, rack back one-half-unit length for one-half running bond or one-third-unit length for one-third running bond; do not tooth.  Clean exposed surfaces of set masonry, wet clay masonry units lightly if requi...
	E. Built-in Work:  As construction progresses, build in items specified under this and other Sections of the Specifications.  Fill in solidly with masonry around built-in items.
	F. Fill space between hollow-metal frames and masonry solidly with mortar, unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure above approaches final position.
	3. At fire-rated partitions, install fire-stopping in joint between top of partition and underside of structure above to comply with Division 7 Section "Fire-stopping."

	J. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than the joint thickness, unless otherwise indicated.
	K. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint), unless otherwise indicated.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow masonry units as follows:
	1. With full mortar coverage on horizontal and vertical face shells.
	2. Bed webs in mortar in starting course on footings and in all courses of piers, columns, and pilasters, and where adjacent to cells or cavities to be filled with grout.
	3. For starting course on footings where cells are not grouted, spread out full mortar bed, including areas under cells.


	3.6 MASONRY JOINT REINFORCEMENT
	A. General:  Provide continuous masonry joint reinforcement as indicated.  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 16 inches o.c.

	B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at corners and wall intersections by using prefabricated "L" and "T" sections.  Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other specia...

	3.7 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joints in unit masonry where indicated.  Build-in related items as masonry progresses.  Do not form a continuous span through movement joints unless provisions are made to prevent in-plane restraint of wall o...
	B. Form control joints in concrete masonry as follows:
	1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side of control joint.  Fill resultant core with grout and rake joints in exposed faces.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake joint.
	4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete.

	C. Build in horizontal, pressure-relieving joints where indicated; construct joints by either leaving an air space or inserting a compressible filler of width required for installing sealant and backer rod specified in Division 7 Section "Joint Sealan...
	1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry veneer and attached to structure behind masonry veneer.


	3.8 LINTELS
	A. Install steel lintels where indicated.
	B. Provide masonry lintels where shown and where openings of more than 12 inches for brick-size units and 24 inches for block-size units are shown without structural steel or other supporting lintels.
	1. Provide built-in-place masonry lintels.  Use specially formed bond beam units with reinforcing bars placed as indicated and filled with coarse grout.  Temporarily support built-in-place lintels until cured.


	3.9 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores to support reinforced masonry elements during construction.
	1. Construct formwork to conform to shape, line, and dimensions shown.  Make it sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction and curing of reinforced masonry.
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other temporary loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements of Section 2104.5 of the Uniform Building Code.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained sufficient strength to resist grout pressure.
	1. Comply with requirements of Section 2104.6 of the Uniform Building Code for cleanouts and for grout placement, including minimum grout space and maximum pour height.


	3.10 FIELD QUALITY CONTROL
	A. Contractor shall engage a qualified independent testing agency to perform field quality control testing indicated below.
	B. Testing Frequency:  Tests and Evaluations listed in this Article will be performed during construction for each 5000 sq. ft. of wall area or portion thereof.
	C. Mortar properties will be tested per ASTM C 780.
	D. Grout will be sampled and tested for compressive strength per ASTM C 1019.
	E. Concrete Masonry Unit Tests:  For each type of concrete masonry unit indicated, units will be tested according to ASTM C 140.

	3.11 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering them with liquid strippable masking agent, polyethylene film, or waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing the surfaces thoroughly with clear water.
	5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 applicable to type of stain on exposed surfaces.


	3.12 MASONRY WASTE DISPOSAL
	A. Recycling:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Disposal as Fill Material:  Dispose of clean masonry waste, including broken masonry units, waste mortar, and excess or soil-contaminated sand, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inches in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste.  Fill material is specified in Division 2 Section "Earthwork."
	3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

	C. Excess Masonry Waste:  Remove excess, clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	051200-STRUCTURAL STEEL FRAMING - RME
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Structural steel.
	2. Grout.

	B. Related Sections include the following:
	1. Section 053100 "Steel Decking".
	2. Section 055000 "Metal Fabrications".


	1.3 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC303-05 "Code of Standard Practice for Steel Buildings and Bridges," that support design loads.
	B. Architecturally Exposed Structural Steel (AESS):  Structural steel designated as architecturally exposed structural steel in the Contract Documents.  Refer to Part 2.8 of this Section for requirements specific to AESS.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Sustainable Design Submittals:
	1. Product data: For recycled content, indicating postconsumer and preconsumer recycled content and cost.

	C. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pre-tensioned and slip-critical high-strength bolted connections.

	D. Welding certificates.
	E. Qualification Data:  For Installer and fabricator.
	F. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Direct-tension indicators.
	4. Tension-control, high-strength bolt-nut-washer assemblies.
	5. Shear stud connectors.
	6. Shop primers.
	7. Non-shrink grout.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced Installer who has completed structural steel work similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	B. Fabricator Qualifications:  Engage a qualified fabricator experienced in fabricating structural steel similar to that indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to fa...
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
	D. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303-05 "Code of Standard Practice for Steel Buildings and Bridges" for fabrication and erection tolerances.
	2. AISC 360-05 "Specification for Structural Steel Buildings.”
	3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place.  Clean and re-lubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	1.7 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of pre-consumer recycled content not less than 50 percent
	B. W-Shapes:  ASTM A 992/A 992M.
	C. Channels, Angles, M, S Shapes:  ASTM A 36/A 36M.
	D. Plate and Bar:  ASTM A 36/A 36M.
	E. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.
	F. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	1. Weight Class:  As indicated.
	2. Finish:  Black.

	G. Welding Electrodes:  Comply with AWS requirements.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.
	1. Finish:  Plain.
	2. Direct-Tension Indicators:  ASTM F 959, Type 325 compressible-washer type.
	a. Finish:  Plain.


	B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy hex or round head steel structural bolts with splined ends; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.
	1. Finish:  Plain.

	C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel:  AWS D1.1, Type B.
	D. Un-headed Anchor Rods:  ASTM A 307, Grade A.
	1. Configuration:  Hooked.
	2. Nuts:  ASTM A 563 heavy hex carbon steel.
	3. Plate Washers:  ASTM A 36/A 36M carbon steel.
	4. Washers:  ASTM F 436 hardened carbon steel.
	5. Finish:  Plain.

	E. Headed Anchor Rods:  ASTM A 307, Grade A, straight.
	1. Nuts:  ASTM A 563 heavy hex carbon steel.
	2. Plate Washers:  ASTM A 36/A 36M carbon steel.
	3. Washers:  ASTM F 436 hardened carbon steel.
	4. Finish:  Plain.

	F. Threaded Rods:  ASTM A 36/A 36M
	1. Nuts:  ASTM A 563 heavy hex carbon steel.
	2. Washers:  ASTM F 436 hardened carbon steel.
	3. Finish:  Plain.


	2.3 PRIMER
	A. Primer:  Fabricator's standard lead- and chromate-free, non-asphaltic, rust-inhibiting primer.
	B. Galvanizing Repair Paint:  ASTM A 780.

	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, non-corrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.5 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Specification for Structural Steel Buildings.”
	1. Camber structural-steel members where indicated.
	2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain markings until structural steel has been erected.
	3. Mark and match-mark materials for field assembly.
	4. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

	C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, "Solvent Cleaning”.
	F. Holes:  Provide holes required for securing other work to structural steel and for passage of other work through steel framing members.
	1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge holes by burning.
	2. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.6 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	2.7 ARCHITECTURALLY EXPOSED STRUCTURAL STEEL (AESS)
	A. AESS shall in addition to conforming with requirements pertaining to Structural Steel, conform with the following additional requirements.
	B. Fabrication:  Comply with fabrication requirements, including tolerance limits except as modified below, of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for structural steel identified as AESS.
	1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness.
	2. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, treating, and shop priming.  Grind all edges of sheared, punched or flame-cut steel to match approved mock-up.
	3. Fabricate steel to one half the normal tolerance as specified in the Code of Standard Practice Section 10.
	4. Grind welds of AESS smooth.  Grind or fill exposed fillet welds to smooth profile. Grind butt welds flush. For groove welds, the weld shall be made flush to the surfaces each side and be within +1/16”, -0” of plate thickness.
	5. Weld Show-Through: At locations where welding on the far side of an exposed connection occurs, grind distortion and marking of the steel to a smooth profile with adjacent material.
	6. Coping and Blocking: Maintain a uniform gap of 1/8” +/- 1/32” at all copes and blocks.
	7. Joint gap tolerance: Maintain a uniform gap of 1/8” +/- 1/32”
	8. Curved Members:  members to be rolled to a final curved shape shall be fully shaped in the shop and tied during shipping to prevent stress relieving. Distortion of the web or stem, and outstanding flanges or angle legs shall be visibly acceptable t...
	9. Built-up sections: Assemble and weld built-up sections by methods that will maintain alignment of members without warp exceeding tolerance of this section.

	C. Erection:
	1.  Erection tolerances shall meet the requirements of Chapter 10 of the AISC Code of Standard Practice.
	2. Comply with weld requirements specified above for fabrication.
	3. All bolt heads in a given connection shall be oriented to one side.  Orientation shall  be consistent among multiple exposed connections.
	4. Removal of field connection aids: Run-out tabs, erection bolts and other steel members added to connections to allow for alignment, fit-up and welding in the field shall be removed from the structure. Field groove welds shall be selected to elimina...
	5. Splice members only where indicated.
	6. Obtain permission for any torch cutting or field fabrication from the Architect.  Finish sections thermally cut during erection to a surface appearance consistent with the requirements of this sub-section.
	7. Do not enlarge holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts. Replace connection plates that are misaligned where holes cannot be aligned with acceptable final appearance.
	8. Obtain Architect’s approval for appearance of welds in repaired or field modified work.

	D. Field Quality Control:
	1. AESS acceptance:  The Architect will observe the AESS steel in place and determine acceptability  based on conformance with specified requirements.  The Testing Agency shall have no  responsibility for enforcing AESS requirements.


	2.8 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 2 inches.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials.
	5. Galvanized surfaces.
	6. Surfaces of Steel located within the building envelope.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 2, "Hand Tool Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 1.5 mils.  Use priming methods that result in full cover...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  Change color of second coat to distinguish it from first.


	2.9 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/ A 123M.
	1. Fill vent holes and grind smooth after galvanizing.
	2. Galvanize lintels and shelf angles attached to structural-steel frame and located in exterior walls.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...

	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC’s "Code of Standard Practice for Steel Buildings and Bridges" and AISC’s "Specification for Structural Steel Buildings."
	B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface of base and bearing plates.
	1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of base plate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of base or bearing plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation instructions for shrinkage-resist...

	C. Maintain erection tolerances of structural steel and architecturally exposed structural steel within AISC’s "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments to...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

	E. Splice members only where indicated.
	F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug welds; and grind smooth at exposed surfaces.
	G. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1.
	H. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural Steel Buildings" for bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  The Owner shall engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections, and prepare test reports. The contractor shall pay for shop tests and special  inspections that are re...
	B. Bolted Connections:  Field-bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts."
	C. Welded Connections:  Field welds will be inspected according to AWS D1.1.
	D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Touchup Painting:  After installation, promptly clean, prepare, and prime or re-prime field connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing plates, and abutting structural steel.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

	C. Touchup Painting:  Cleaning and touchup painting are specified in Division 9 painting Sections.
	END OF SECTION 051200



	052100-STEEL JOIST FRAMING - RME
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Open-web K-series and LH-series steel joists.
	2. KCS-type, open-web K-series steel joists.
	3. Joist accessories.

	B. Related Sections include the following:
	1. Section 03 3000 "Cast-in-Place Concrete".
	2. Section 05 5000 "Metal Fabrications".
	3. Section 01 3515 “LEED Certification Procedures”.
	4. Section 01 3516 “LEED Submittal Forms”.
	5. Section 01 7419 “Construction Waste Management and Disposal.”
	6. Section 01 8113 “Sustainable Design Requirements.”


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide special joists, joist seats, extended ends and connections capable of withstanding design loads for spans, geometries and conditions indicated.

	1.4 ACTION SUBMITTALS
	A. Product Data: for each type of joist, accessory, and product.
	B. Sustainable Design Submittals:
	C. Shop Drawings:
	1. Include layout, designation, number, type, location, and spacing of joists.
	2. Include joining and anchorage details, bracing, bridging, accessories; splice and connection locations and details; and attachments to other construction.

	D. Material certificates signed by joist manufacturer certifying that joists comply with SJI’S “Specifications”.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A firm experienced in manufacturing joists similar to those indicated for this Project and with a record of successful in-service performance.
	1. Manufacturer must be certified by SJI to manufacture joists complying with SJI standard specifications and load tables.
	2. Assumes responsibility for engineering special joists to comply with performance requirements.  This responsibility includes preparation of Shop Drawings and comprehensive engineering analysis by a qualified professional engineer.
	3. Professional Engineer Qualifications:  A professional engineer who is legally authorized to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are ...

	B. SJI Specifications:  Comply with SJI's "Standard Specifications Load Tables and Weight Tables for Steel Joists and Joist Girders" (hereafter, "Specifications"), applicable to types of joists indicated.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel"; and AWS D1.3 "Structural Welding Code--Sheet Steel."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle joists as recommended in SJI's "Specifications."
	B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling.

	1.7 SEQUENCING
	A. Deliver steel bearing plates and other devices to be built into concrete and masonry construction.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one half of preconsumer recycled content not less than 50 percent.

	2.2 MATERIALS
	A. Steel:  Comply with SJI's "Specifications" for chord and web members.
	B. Steel Bearing Plates:  ASTM A 36/A 36M.
	C. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A, carbon-steel, hex-head bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers.
	1. Finish:  Plain, uncoated.

	D. High-Strength Bolts and Nuts:  ASTM A 325, Type 1, heavy hex steel structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers.
	1. Finish:  Plain, uncoated.

	E. Welding Electrodes:  Comply with AWS standards.
	F. Galvanizing Repair Paint:  ASTM A 780.

	2.3 PRIMERS
	A. Primer:  SSPC-Paint 15, Type I, red oxide; FS TT-P-636, red oxide; or manufacturer's standard shop primer complying with performance requirements of either of these red-oxide primers.

	2.4 STEEL JOISTS
	A. Manufacture steel joists according to "Standard Specifications for Open Web Steel Joists, K-Series," in SJI's "Specifications," with steel-angle top- and bottom-chord members of joist type indicated.
	B. Comply with AWS requirements and procedures for shop welding, appearance, quality of welds, and methods used in correcting welding work.
	C. Provide holes in chord members for connecting and securing other construction to joists.
	D. Camber joists according to SJI's "Specifications”.
	E. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist slope exceeds 1/4 inch per 12 inches.

	2.5 JOIST ACCESSORIES
	A. Bridging:  Provide bridging anchors and number of rows of horizontal or diagonal bridging of material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, and span.
	B. Fabricate steel bearing plates with integral anchorages of sizes and thicknesses indicated.  Shop prime paint.
	C. Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit of enough strength to support ceiling construction.  Extend ends to within 1/2 inch of finished wall surface, unless otherwise indicated.
	D. Supply miscellaneous accessories, including splice plates and bolts required by joist manufacturer to complete joist installation.

	2.6 CLEANING AND SHOP PAINTING
	A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories to be primed by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.
	B. Apply one shop coat of primer to joists and joist accessories to be primed to provide a continuous, dry paint film not less than 1 mil thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates, embedded bearing plates, and abutting structural framing, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Do not install joists until supporting construction is in place and secured.
	B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Specifications," joist manufacturer's written recommendations, agencies having jurisdiction over the construction and req...
	1. Before installation, splice joists delivered to Project site in more than one piece.
	2. Space, adjust, and align joists accurately in location before permanently fastening.
	3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.
	4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads have been applied at bottom-chord extensions indicated to be rigidly connected.

	C. Field weld joists to supporting steel bearing plates.  Coordinate welding sequence and procedure with placement of joists.  Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in correcting wel...
	D. Bolt joists to supporting steel framework in accordance with requirements of governing agencies or where indicated.  Field welding is not required at bolted joist connections.
	E. Install and connect bridging concurrently with joist erection, before construction loads are applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

	3.3 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, to ensure joists and accessories are without damage or deterioration at time of Substantial Completion.
	END OF SECTION 052100



	053100-STEEL DECKING - RME
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Roof deck.

	B. Related Sections include the following:
	1. Section 03 3000 "Cast-in-Place Concrete" for concrete fills.
	2. Section 05 1200 "Structural Steel" for shop- and field-welded shear connectors.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of deck, accessory, and product indicated.
	B. Shop Drawings:
	1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of steel deck, signed by product manufacturer.
	B. Welding certificates. Copies of certificates for welding procedures and personnel.
	C. Field quality-control test and inspection reports.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Member in good standing of Steel Deck Institute (SDI).

	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 329 for testing indicated.
	C. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."
	D. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.
	1. Fire-Resistance Ratings:  Indicated by design designations of applicable testing and inspecting agency.
	2. Steel deck units shall be identified with appropriate markings of applicable testing and inspecting agency.

	E. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of Steel Deck Institute - "Manual of Construction with Steel Deck" (SDI - MOC2).
	B. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	C. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a waterproof covering and ventilate to avoid condensation.
	1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to maintain insulation free of moisture.


	1.7 COORDINATION
	A. Coordinate installation of sound-absorbing insulation strips in topside ribs of acoustical deck with roofing installation specified in Division 7 Section to ensure protection of insulation strips against damage from effects of weather and other cau...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent

	2.2 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Steel Deck:
	a. ASC Profiles, Inc.
	b. Canam Steel Corp.;The Canam Manac Group.
	c. Consolidated Systems, Inc.
	d. DACS, Inc.
	e. D-Mac Industries Inc.
	f. Epic Metals Corporation.
	g. Marlyn Steel Decks, Inc.
	h. New Millennium Building Systems, LLC.
	i. Nucor Corp.; Vulcraft Division.
	j. Roof Deck, Inc.
	k. United Steel Deck, Inc.
	l. Valley Joist; Division of EBSCO Industries, Inc.
	m. Verco Manufacturing Co.
	n. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.



	2.3 ROOF DECK
	A. Steel Roof Deck:  Fabricate panels, with or without top-flange stiffening grooves, to comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following:
	1. Deck Profile:  Type B (wide rib), depth 1 1/2 inches.
	a. Galvanized Steel Sheet:  ASTM A653, Grade 33, G60 zinc coating.
	b. Design Uncoated-Steel Thickness:  0.0358 inch where 20 gauge is indicated; 0.0474 inch where 18 gauge is indicated..

	2. Side Laps: Overlapped.


	2.4 ACCESSORIES
	A. General:  Provide manufacturer's standard roof or floor accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws.
	D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber.
	E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi (230 MPa), not less than 0.0358-inch (0.91-mm) design uncoated thickness, of same material and finish as deck; of profile indicated or required for appli...
	F. Column Closures, End Closures, Z-Closures, and Cover Plates:  Galvanized G-60 (Z180) minimum steel sheet, of same thickness as deck, unless otherwise indicated.
	G. Shear Connectors: ASTM A 108, Grades 1010 through 1020 headed stud type, cold-finished carbon steel, AWS D1.1, Type B, with arc shields.
	H. Galvanizing Repair Paint:  ASTM A780.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance.

	3.2 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.
	B. Install temporary shoring before placing deck panels, if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened.  Do not stretch or contract side-lap interlocks.
	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.

	3.3 ROOF DECK INSTALLATION
	A. Fasten roof deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated or arc seam welds with an equal perimeter, but not less than 1-1/2 inches long, and as indicated on drawings.
	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, as indicated.
	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches, with end joints as follows:
	1. End Joints:  Lapped 2 inches minimum.

	D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof decking and weld flanges to top of deck.  Space welds not more than 12 inches apart with at least 1 weld at each corner.
	E. Miscellaneous Roof Deck Accessories:  Install ridge and valley plates, finish strips, cover plates, end closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld to substrate to provide a complete deck installa...
	F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  Install with adhesive according to manufacturer's written instructions to ensure complete closure.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  The Owner shall engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports. The contractor shall schedule with the testing agency, in a timely manner, fo...
	B. Field welds will be subject to inspection.
	C. Testing agency will report inspection results promptly and in writing to Contractor and Architect.
	D. Remove and replace work that does not comply with specified requirements.
	E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with specified requirements.

	3.5 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.



	054000-COLD FORMED STRUCTURAL METAL FRAMING - RME
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplemental Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Exterior load-bearing wall framing.
	2. Interior load-bearing wall framing.
	3. Exterior non-load-bearing curtain wall framing.
	4. Exterior soffit framing

	B. Related Sections include the following:
	1. Section 05 5000 "Metal Fabrications".
	2. Section 06 1053 "Miscellaneous Carpentry".
	3. Section 09 2900 "Gypsum Board Assemblies”.
	4. Section 01 3515 “LEED Certification Procedures”.
	5. Section 01 3516 “LEED Submittal Forms”.
	6. Section 017419 “Construction Waste Management and Disposal.”
	7. Section 018113 “Sustainable Design Requirements.”


	1.3 DEFINITIONS
	A. Minimum Uncoated Steel Thickness:  Minimum uncoated thickness of cold-formed framing delivered to the Project site shall be not less than 95 percent of the thickness used in the cold-formed framing design.  Lesser thicknesses shall be permitted at ...
	B. Producer:  Entity that produces steel sheet coil fabricated into cold-formed members.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	1. Product Data:  For recycled content, indicating postconsumer and preconsumer recycled content and cost.

	C. Shop Drawings:
	1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; fabrication; and fastening and anchorage details, including mechanical fasteners.
	2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, bridging, splices, accessories, connection details, and attachment to adjoining work.


	1.5 INFORMATIONAL SUBMITTALS
	A. Mill certificates signed by steel sheet producer or test reports from a qualified independent testing agency indicating steel sheet complies with requirements.
	B. Welding Certificates:  Copies of certificates for welding procedures and personnel.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed cold-formed metal framing similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-se...
	B. Mill certificates signed by steel sheet producer or test reports from a qualified independent testing agency indicating steel sheet complies with requirements, including uncoated steel thickness, yield strength, tensile strength, total elongation, ...
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	D. AISI Specifications:  Comply with AISI's "Specification for the Design of Cold-Formed Steel Structural Members" for calculating structural characteristics of cold-formed metal framing.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering cold-formed metal framing that may be incorporated into the Work include, but are not limited to, the following:
	1. Allied American Studco, Inc.
	2. Angeles Metal Systems.
	3. California Expanded Metal Products Co.
	4. California Metal Systems, Inc.
	5. Clark Steel Framing Industries.
	6. Consolidated Fabricators Corp.
	7. Consolidated Systems, Inc.
	8. Dale Industries, Inc.
	9. Design Shapes in Steel.
	10. Dietrich Industries, Inc.
	11. Knorr Steel Framing Systems.
	12. MarinoWare; Div. of Ware Industries, Inc.
	13. Scafco Corp.
	14. Steel Construction Systems.
	15. Steel Developers, LLC.
	16. Steeler, Inc.
	17. Studco of Hawaii, Inc.
	18. Super Stud Building Products, Inc.
	19. Unimast, Inc.
	20. United Metal Products, Inc.
	21. Western Metal Lath.


	2.2 MATERIALS
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Steel Sheet:  ASTM A 653/A 653M, structural steel, G60 zinc coated:
	1. Grade: 33, for minimum uncoated steel thickness of 0.0428 inch and less, 50 for minimum uncoated steel thickness of 0.0538 inch and greater.


	2.3 WALL FRAMING
	A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, complying with ASTM C 955, and as follows:
	1. Minimum Uncoated-Steel Thickness:  As indicated.
	2. Flange Width:  1-5/8 inches unless otherwise indicated.
	3. Section Properties:  As indicated.

	B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, un-punched, with straight flanges, complying with ASTM C 955, and as follows:
	1. Minimum Uncoated-Steel Thickness:  Matching steel studs.
	2. Flange Width:  1-1/4 inches, unless otherwise noted.


	2.4 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories of the same material and finish used for framing members, with a minimum yield strength of 33,000 psi.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. End clips.
	5. Foundation clips.
	6. Gusset plates.
	7. Stud kickers, knee braces, and girts.
	8. Joist hangers and end closures.
	9. Hole reinforcing plates.
	10. Backer plates.


	2.5 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123.
	B. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
	C. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design load, as determined by testing per ASTM...
	D. Mechanical Fasteners:  Corrosion-resistant-coated, self-drilling, self-threading steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	E. Welding Electrodes:  Comply with AWS standards.

	2.6 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:  ASTM A 780.
	B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. Nonmetallic, Non-shrink Grout:  Premixed, nonmetallic, non-corrosive, non-staining grout containing selected silica sands, Portland cement, shrinkage-compensating agents, and plasticizing and water-reducing agents, complying with ASTM C 1107, with ...

	2.7 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to manufacturer's written recommendations and requirements in this Section.
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding.  Wire tying of framing members is not permitted.  Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	4. Fasten cold-formed metal framing members by welding or screw fastening, as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by not less than three exposed screw threads.

	5. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows:
	1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1/8 inch.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.
	B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed to complete installation of cold-formed framing without reducing thickness of fire-resistive materials below that are required to obtain fire-resistan...
	C. Grout bearing surfaces uniform and level to ensure full contact of bearing flanges or track webs on supporting concrete or masonry construction.

	3.3 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed metal framing according to ASTM C 1007, unless more stringent requirements are indicated.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	1. Bolt or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line joints with maximum variation in plane and true position between fabricated panels not exceeding 1/16 inch.

	D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to manufacturer's written recommendations and requirements in this Section.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding or screw fastening, as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by not less than three exposed screw threads.


	E. Install framing members in one-piece lengths, unless splice connections are indicated for track or tension members.
	F. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been...
	G. Do not bridge building expansion and control joints with cold-formed metal framing.  Independently frame both sides of joints.
	H. Install insulation in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched openings.
	J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows:
	1. Space individual framing members no more than plus or minus 1/8 inch from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	3.4 WALL INSTALLATION
	A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:
	1. Anchor Spacing:  As indicated.

	B. Squarely seat studs against webs of top and bottom tracks.  Fasten both flanges of studs to top and bottom tracks.  Space studs as follows:
	1. Stud Spacing:  As indicated.

	C. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls or warped surfaces and similar configurations.
	D. Align studs vertically where floor framing interrupts wall-framing continuity.  Where studs cannot be aligned, continuously reinforce track to transfer loads.
	E. Align floor and roof framing over studs.  Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure as indicated.
	G. Install headers over wall openings wider than stud spacing.  Locate headers above openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stif...
	1. Frame wall openings with not less than a double stud at each jamb of frame as indicated on Shop Drawings.
	2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to jamb studs with clip angles or by welding, and space jack studs same as full-height wall studs.

	H. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to framing.
	1. If type of supplementary support is not indicated, comply with stud manufacturer's written recommendations and industry standards in each case, considering weight or load resulting from item supported.

	I. Install horizontal bridging in stud system, spaced at a maximum of 48 inches, 54 inches, or as indicated on Shop Drawings.  Fasten at each stud intersection.
	1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs with a minimum of two screws into each flange of the clip angle.

	J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to reinforced top and bottom tracks.  Fasten clip-angle connectors to multiple studs at ends of bracing and anchor to structure.
	K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.5 FIELD QUALITY CONTROL
	A. Testing:  The Contractor shall engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports. The contractor shall schedule with the testing agency, in a timely manner, for ...
	B. Field and shop welds will be subject to inspection and testing.
	C. Testing agency will report test results promptly and in writing to Contractor and Architect.
	D. Remove and replace Work that does not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of corrected Work with specified requirements.

	3.6 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Touchup Painting:  Wire brush, clean, and paint scarred areas, welds, and rust spots on fabricated and installed prime-painted, cold-formed metal framing.  Paint framing surfaces with same type of shop paint used on adjacent surfaces.
	C. Protect paper-surfaced sheathing that will be exposed to weather for more than 30 days by covering exposed exterior surface of sheathing with a securely fastened air-infiltration barrier.  Apply covering immediately after sheathing is installed.
	D. Protect cutouts, corners, and joints in sheathing by filling with a flexible sealant or by applying tape recommended by sheathing manufacturer at time sheathing is applied.
	E. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, to ensure cold-formed metal framing is without damage or deterioration at time of Substantial Completion.



	055000 - METAL FABRICATIONS - COMPLETE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal bollards.


	1.2 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of metal fabrications that are anchored to or that receive other work.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integra...

	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details.  Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items. Provide Shop Drawings for the following:
	1. Metal bollards.


	1.4 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."


	1.5 FIELD CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating metal fabrications without field measurements.  Coordinate wall and other contiguous construction to ensur...
	2. Provide allowance for trimming and fitting at site.


	1.6 COORDINATION
	A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedde...
	B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this Section but required for work of another Section.  Deliver such items to Project site in time for installation.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.

	2.3 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Shop Primers:  Provide primers that comply with Division 9 painting Sections.
	C. Universal Shop Primer:  Manufacturer’s standard, fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79.
	1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	D. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
	1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Available Products:
	a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
	b. Carboline Company; Carbozinc 621.
	c. ICI Devoe Coatings; Catha-Coat 313.
	d. International Coatings Limited; Interzinc 315 Epoxy Zinc-Rich Primer.
	e. PPG Architectural Finishes, Inc.; Aquapon Zinc-Rich Primer 97-670.
	f. Sherwin-Williams Company (The); Corothane I GalvaPac Zinc Primer.
	g. Tnemec Company, Inc.; Tneme-Zinc 90-97.


	E. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	F. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	G. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.
	H. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.4 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints whe...
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	1. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch hook, not less than 8 inches from ends and corners of units ...


	2.5 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe 1/4-inch wall-thickness round steel tubing.
	1. Cap bollards with concrete.


	2.6 FINISHES, GENERAL
	A. Finish metal fabrications after assembly.
	B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.7 STEEL AND IRON FINISHES
	A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	1. Exteriors (SSPC Zone 1B) SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

	B. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with SSPC-PA 1, "Paint...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:

	3.2 INSTALLING METAL BOLLARDS
	A. Anchor bollards in place with concrete footings.  Center and align bollards in holes 3 inches above bottom of excavation.  Place concrete and vibrate or tamp for consolidation.  Support and brace bollards in position until concrete has cured.
	B. Fill bollards solidly with concrete, mounding top surface to shed water.

	3.3 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	055213 - Pipe and Tube Railings - COMPLETE
	1.1 SECTION INCLUDES
	A. Free-standing railings at ramps and steps.

	1.2 RELATED REQUIREMENTS
	A. Section 03 3000 - Cast-in-Place Concrete: Placement of anchors in concrete.

	1.3 REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
	B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless; 2012.
	C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes; 2013.
	D. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings; 2013.
	E. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for Buildings; 2000 (Reapproved 2006).
	F. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

	1.4 SUBMITTALS
	A. Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and accessories.

	2.1 RAILINGS - GENERAL REQUIREMENTS
	A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of ASTM E985 and applicable local code.
	B. Distributed Loads: Design railing assembly, wall rails, and attachments to resist distributed force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without damage or permanent set. Test in accordance with ASTM ...
	C. Concentrated Loads: Design railing assembly, wall rails, and attachments to resist a concentrated force of 200 pounds applied at any point on the top of the assembly and in any direction, without damage or permanent set. Test in accordance with AST...
	D. Allow for expansion and contraction of members and building movement without damage to connections or members.
	E. Dimensions: See drawings for configurations and heights.
	F. Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.
	G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.

	2.2 STEEL RAILING SYSTEM
	A. Steel Tube: ASTM A500/A500M, Grade B cold-formed structural tubing.
	B. Steel Pipe: ASTM A53/A53M, Grade B Schedule 40, black finish.
	C. Welding Fittings: Factory- or shop-welded from matching pipe or tube; seams continuously welded; joints and seams ground smooth.
	D. Exposed Fasteners: Flush countersunk screws or bolts; consistent with design of railing.
	E. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of authorities having jurisdiction.

	2.3 FABRICATION
	A. Accurately form components to suit specific project conditions and for proper connection to building structure.
	B. Fit and shop assemble components in largest practical sizes for delivery to site.
	C. Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves to accommodate site assembly and installation.
	D. Welded Joints:

	3.1 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.

	3.2 PREPARATION
	A. Clean and strip primed steel items to bare metal where site welding is required.
	B. Supply items required to be cast into concrete or embedded in masonry with setting templates, for installation as work of other sections.
	C. Apply one coat of bituminous paint to concealed aluminum surfaces that will be in contact with cementitious or dissimilar materials.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.
	C. Install railings in compliance with ADA Standards for accessible design at applicable locations.
	D. Anchor railings securely to structure.
	E. Field weld anchors as indicated on shop drawings. Touch-up welds with primer. Grind welds smooth.
	F. Conceal anchor bolts and screws whenever possible. Where not concealed, use flush countersunk fastenings.

	3.4 TOLERANCES
	A. Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative.
	B. Maximum Offset From True Alignment: 1/4 inch.
	C. Maximum Out-of-Position: 1/4 inch.


	061000 - ROUGH CARPENTRY - COMPLETE
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Fire-retardant Wood blocking and nailers.
	2. Fire-retardant Plywood


	1.3 DEFINITIONS
	A. Rough Carpentry:  Carpentry work not specified in other Sections and not exposed, unless otherwise indicated.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NELMA - Northeastern Lumber Manufacturers Association.
	2. NLGA - National Lumber Grades Authority.
	3. RIS - Redwood Inspection Service.
	4. SPIB - Southern Pine Inspection Bureau.
	5. WCLIB - West Coast Lumber Inspection Bureau.
	6. WWPA - Western Wood Products Association.


	1.4 SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Indicate type of preservative used, net amount of preservative retained, and che...
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Include physical properties of treated materials, both before and after exposure to...
	3. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 -   PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the American Lumber Standards Committee Board of Review.
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.
	4. Provide dry lumber with 19 percent maximum moisture content at time of dressing for 2-inch nominal thickness or less, unless otherwise indicated.


	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process:  AWPA C2 (lumber) and AWPA C9 (plywood), except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated according to AWPA C31 with inorganic boron...
	B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber and 15 percent for plywood.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark each treated item with the treatment quality mark of an inspection agency approved by the American Lumber Standards Committee Board of Review.
	D. Application:  Treat all rough carpentry, unless otherwise indicated.
	1. Wood nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.
	3. Wood framing members less than 18 inches above grade.


	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General: Where fire-retardant-treated materials are indicated, provide materials that comply with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood).  Identify fire-retardant-treated wood with appropriate classification marking of...
	1. Use treatment for which chemical manufacturer publishes physical properties of treated wood after exposure to elevated temperatures, when tested by a qualified independent testing agency according to ASTM D 5664, for lumber and ASTM D 5516, for ply...
	2. Use treatment that does not promote corrosion of metal fasteners.
	3. Use Exterior type for exterior locations and where indicated.
	4. Use Interior Type A High Temperature (HT), unless otherwise indicated.


	2.4 DIMENSION LUMBER
	A. General:  Provide dimension lumber of grades indicated according to the American Lumber Standards Committee National Grading Rule provisions of the grading agency indicated.

	2.5 MISCELLANEOUS LUMBER
	A. General:  Provide lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.

	B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 19 percent maximum moisture content and any of the following species:
	1. Mixed southern pine; SPIB.
	2. Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA.
	3. Spruce-pine-fir (south) or Spruce-pine-fir; NELMA, NLGA, WCLIB, or WWPA.
	4. Eastern softwoods; NELMA.
	5. Northern species; NLGA.
	6. Western woods; WCLIB or WWPA.


	2.6 PLYWOOD BACKING PANELS
	A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 5/8 inch thick.

	2.7 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  CABO NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	F. Lag Bolts:  ASME B18.2.1. (ASME B18.2.3.8M).
	G. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.
	H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed wh...
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.


	2.8 METAL FRAMING ANCHORS
	A. General:  Provide framing anchors made from metal indicated, of structural capacity, type, and size indicated, and as follows:
	1. Research/Evaluation Reports: Provide products acceptable to authorities having jurisdiction and for which model code research/evaluation reports exist that show compliance of metal framing anchors, for application indicated, with building code in e...
	2. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis an...

	B. Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 (Z180) coating designation.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar su...
	B. Do not use materials with defects that impair quality of rough carpentry or pieces that are too small to use with minimum number of joints or optimum joint arrangement.
	C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and plywood.
	D. Securely attach rough carpentry work to substrate.

	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required or attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.  Build anchor bolts into masonry during installation of masonry work.  Where possible, secure anchor bolts to formwork be...

	3.3 WOOD FRAMING INSTALLATION, GENERAL
	A. Framing Standard: Comply with AFPA's "Manual for Wood Frame Construction," unless otherwise indicated.

	3.4 WOOD STRUCTURAL PANEL INSTALLATION
	A. Plywood Backing Panels:  Nail or screw to supports.



	064023 - INTERIOR ARCHITECTURAL WOODWORK - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Plastic-laminate cabinets and cabinet hardware.
	2. Solid surface countertops and panels.


	1.3 DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items, unless concealed within other construction before woodwork installation.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated, including cabinet hardware and accessories and finishing materials and processes.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show details full size.
	2. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections.
	3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers, and other items installed in architectural woodwork.
	4. Show direction of laminate

	C. Samples for verification:
	1. Plastic laminates.
	2. Solid-surfacing materials.
	3. Wood with or for transparent finish, not less than 6 inches wide by 8 inches long, for each species and cut, finished on 1 side and 1 edge
	4. Exposed cabinet hardware and accessories, one unit for each type and finish

	D. Product Certificates:  Signed by manufacturers of woodwork certifying that products furnished comply with requirements.
	E. Qualification Data: For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners...

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Certified participant in AWI's Quality Certification Program.
	B. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance. Shop is a certified participant in AWI's Q...
	C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork, construction, finishes, installation, and other requirements.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.

	D. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions com...

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construc...
	B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with constr...
	1. Locate concealed framing, blocking, and reinforcements that support woodwork by field measurements before being enclosed and indicate measurements on Shop Drawings.
	2. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for trimming at site, and coordinate construction ...


	1.8 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that interior architectural woodwork can be supported and installed as indicated.

	1.9 WARRANTY
	A. Provide a written warranty that all casework materials and workmanship will be free from defects for a period of one year from the date of Substantial Completion of the project.  Any defective work is to be repaired or replaced at no cost to the Ow...


	PART 2 -  PRODUCTS
	2.1 WOODWORK MANUFACTURERS
	A. Manufacturers are subject to compliance with requirements.

	2.2 MATERIALS
	A. General:  Provide materials that comply with requirements of the AWI quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Products:  Comply with the following:
	1. Hardboard:  AHA A135.4.
	2. Medium-Density Fiberboard:  ANSI A208.2, Grade MD
	3. Particleboard:  ANSI A208.1, Grade M-2.
	4. Particleboard:  Straw-based particleboard complying with requirements in ANSI A208.1, Grade M-2, except for density.
	5. Softwood Plywood:  DOC PS 1

	C. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as required by woodwork quality standard.
	1. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Formica
	b. Pionite
	c. Wilsonart
	d. Nevamar

	2. Colors and Patterns: As indicated in Finish Legend on Drawings.

	D. Solid-Surfacing Material:  Homogeneous solid sheets of filled plastic resin complying with material and performance requirements in ANSI Z124.3, for Type 5 or Type 6, without a precoated finish.
	1. Available Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Wilsonart
	b. DuPont Corian
	c. LG Hi-Macs
	d. Avonite
	e. Starton
	f. Formica

	2. Colors and Patterns: As indicated in Finish Legend on Drawings

	E. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement.
	1. Adhesive for Bonding Edges:  Hot-melt adhesive.


	2.3 CABINET HARDWARE AND ACCESSORIES
	A. General:  Provide cabinet hardware and accessory materials associated with architectural woodwork.
	B. Hinges:
	1. GRASS Institutional hinge or approved equal
	2. Quantity of hinges per door as required by the manufacturer’s specifications.

	C. Pulls:
	1. Metal Pull,  back mounted, solid metal, B.O.D: Mockett DP 128.
	2. Wire Pull, back mounted, solid metal, 12 inches long, 5/16” in diameter where indicated in drawings.

	D. Locks:
	1. Provide on all doors and drawers.  Brand:  TIMBERLINE Cam Lock, Model CB-080 through 199 series.  Locks to have a Bezel.  Strike plates used where appropriate.  Keying Requirements:  All locks in a single room shall be keyed alike.  Locks shall be ...

	E. Drawer Slides:
	1. Drawer slides for all standard drawers shall be full extension epoxy coated steel modular system by one of the following:
	a. BLUM METABOX; Drawer System  330 Series. Color, white.
	b. GRASS ZARGEN; Drawer System 6200 Series. Color, white.
	c. GRASS INTEGRA; Drawer System “Integra Top” Clip on.

	2. Where shown in drawings, file drawers shall have full extension slides and standard file hangers and dividers with option for letter or legal size files

	F. Edge banding:
	1. Colors to match panel face color.

	G. Casework Shelf Supports:
	1. Bainbridge Mfg, 5mm dual pin part #3220 or equal.

	H. Door Stop/ Restraint
	1. Provide chain stop in all locations where cabinet doors hit adjacent gypsum board or casework.

	I. Counter Supports:
	1. Mockett SWS1 in Metallic Silver finish, or equal on Reception and Media Center Desks
	2. A & M Hardware, Inc. steel workstation bracket with notch  for wire run, or equal
	3. Stainless Steel tube support for transaction counter(s), 1 inch diameter.

	J. Countertop Cable Grommet:
	1. Sugatsune LS60BL Cable Grommet in Black finish, or equal. Computer Lab Desks as indicated.

	K. Exposed Hardware Finishes:
	1. For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	a. Satin Stainless Steel:  BHMA 630

	2. For concealed hardware, provide manufacturer's standard finish that complies with product class requirements in BHMA A156.9.


	2.4 INSTALLATION MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln-dried to less than 15 percent moisture content.
	B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resista...

	2.5 CABINET FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Unless otherwise indicated, provide Custom-grade interior woodwork complying with referenced quality standard.
	1. All casework is custom grade except casework with wood grain or patterned laminate or wood veneer faces. In these cases, grain matching of the casework faces will be premium grade, and all other details will remain custom grade.

	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Fabricate woodwork to dimensions, profiles, and details indicated.
	D. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site...
	1. Notify Architect seven days in advance of the dates and times woodwork fabrication will be complete.
	2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  Install dowels, screws, bolted connectors, and other fastening devices that can be removed after trial fitting.  Verify that various parts fit as intended and ch...

	E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openin...
	1. Seal edges of openings in countertops with a coat of varnish.


	2.6 PLASTIC-LAMINATE CABINETS
	A. General:
	1. Comply with the AWI Quality Standards (latest edition) Custom Grade.
	a. Where casework has wood grain or patterned laminate, grain matching of the casework faces will be premium grade, and all other details will remain custom grade.

	2. Reference Section 400-G-3, Identification of Parts, for the criteria of exposed and semi-exposed surfaces.
	3. Cabinetry style shall be constructed per Section 400-G-7, B; Reveal Overlay.

	B. Drawers:
	1. Drawer fronts shall be 3/4 inch thick particleboard overlaid with high-pressure plastic laminate on both faces. Edges are banded with 3mm PVC with outer edges 1/8 inch radius. Reference edgebanding schedule for PVC colors.
	2. Drawer System: Integral drawer slide and drawer side panel, equal to "Metabox" full drawer extension, as manufactured by Julius Blum, Inc. or Equal.
	3. File Drawer System: Integral drawer slide and drawer side panel, equal to "Metafile” full drawer extension, as manufactured by Julius Blum, Inc. or Equal.

	C. Doors:
	1. Doors shall be 3/4 inch thick particleboard overlaid with a high-pressure plastic laminate on both faces. Edges shall be banded 3mm PVC with outer edges 1/8 inch radius. Color As indicated in Finish Legend on Drawings.

	D. Cabinet Ends, Tops & Bottoms:
	1. All panels shall be constructed with 3/4 inch particleboard as the core material.
	2. At Semi-exposed (see AWI standards for definition and locations) ends, tops or bottoms the particleboard shall be overlaid with thermofused melamine on the exterior face.
	3. At Exposed (see AWI standards for definition and locations) ends, tops or bottoms, the particleboard shall be overlaid with a high pressure decorative laminate on exposed faces. The inside color shall match the cabinet interior with the face color ...
	4. In cabinets with doors, the interior surfaces of the particleboard shall be overlaid with either high pressure laminate cabinet liner or thermofused melamine. The color shall match the melamine surfaced back color. The front edges shall be banded w...
	5. In open cabinets (without doors), the interior surfaces of the particleboard shall be overlaid with high pressure decorative to match exposed exterior color. The front edges shall be banded with .5mm PVC, reference edgebanding schedule for PVC colors.
	6. All end panels shall be drilled for adjustable shelf supports with 0.5mm diameter holes on 32mm (1-1/4 inch) centers. For shelves up to and including 30 inch depth, two vertical sets of holes shall be provided at each end panel. For shelves over 30...

	E. Fixed And Adjustable Shelves:
	1. Semi-exposed Shelves: Regardless of cabinet width, all shelves shall be 1 inch thick particleboard overlaid with thermofused melamine on top and bottom faces. Color to match cabinet interior.
	2. Exposed Shelves: Regardless of cabinet width, all shelves shall be 1 inch particleboard overlaid with high pressure decorative laminate. Color to match exterior unless otherwise noted on the drawings.
	3. All four edges of adjustable shelves and front edge of fixed shelves shall be banded with 0.5mm PVC, Color As indicated in Finish Legend on Drawings.

	F. Cabinet Backs:
	1. All semi-exposed cabinet backs shall be 3/4 inch thick minimum thermofused melamine. Color to match cabinet interior.
	2. All exposed backs shall be 3/4 inch thick minimum particleboard overlaid with a high-pressure plastic laminate. Color to match exterior for exposed backs.
	3. Provide removable backs for service access where shown on the project drawings.
	4. All backs shall be full bound by all sides, tops and bottoms of the cabinet.

	G. Dividers And Partitions:
	1. Vertical dividers and partitions shall be 3/4 inch particleboard overlaid with thermofused melamine on both faces when semi-exposed and high pressure decorative laminate for exposed surfaces. The exposed edges shall be banded with .5mm PVC to match...

	H. Cabinet Toe Bases:
	1. Cabinet bases shall be 4 inch standard height made in continuous lengths to ensure straight, level and true line of casework. The standard core materials shall be 3/4 inch CDX or paint grade maple plywood.
	2. Bases shall be unfinished and ready for scheduled base finish to be applied.


	2.7 SOLID-SURFACING-MATERIAL COUNTERTOPS
	A. Grade:  Custom.
	B. Solid-Surfacing-Material Thickness:  ½”.
	C. Countertop Thickness: As indicated on Drawings.
	D. Colors, Patterns, and Finishes:  As indicated in Finish Legend on Drawings.
	E. Edge Treatment: Eased.
	F. Fabricate tops in one piece, unless otherwise indicated.  Comply with solid-surfacing-material manufacturer's written recommendations for adhesives, sealers, fabrication, and finishing.
	1. Fabricate tops with shop-applied edges of materials and configuration indicated.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Condition woodwork to average prevailing humidity conditions in installation areas before installation.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and back priming.

	3.2 INSTALLATION
	A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	B. Assemble woodwork and complete fabrication at Project site to comply with requirements for fabrication in Part 2, to extent that it was not completed in the shop.
	C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails or finishing screws for exposed fas...
	F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.  Complete installation of hardware and acce...
	1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	2. Maintain veneer sequence matching of cabinets with transparent finish.
	3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches o.c. with No. 10 wafer-head screws sized for 1-inch penetration into framing, blocking, or hanging strips

	G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.
	1. Align adjacent solid-surfacing-material countertops and form seams to comply with manufacturer's written recommendations using adhesive in color to match countertop.  Carefully dress joints smooth, remove surface scratches, and clean entire surface.
	2. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	3. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls with adhesive.
	4. Calk space between backsplash and wall with sealant specified in Division 07 Section "Joint Sealants."

	H. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes with matching filler where exposed.
	I. Complete the finishing work specified in this Section to extent not completed at shop or before installation of woodwork.  Fill nail holes with matching filler where exposed.  Apply specified finish coats, including stains and paste fillers if any,...

	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware. Clean woodwork on exposed and semi exposed surfaces. Touch up shop-applied finishes to restore damaged or soiled areas.



	072100 - THERMAL INSULATION - COMPLETE
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Rigid board insulation in walls
	2. Concealed building insulation
	3. Exposed building insulation
	4. Sound insulation
	5. Expanding foam insulation


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for insulation products.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of building insulation through one source.
	B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristics indicated, as determined by testing identical products per test method indicated below by UL or another testing and inspecting...
	1. Surface-Burning Characteristics:  ASTM E 84.
	2. Fire-Resistance Ratings:  ASTM E 119.
	3. Combustion Characteristics:  ASTM E 136.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during ins...
	B. Protect plastic insulation as follows:
	1. Do not expose to sunlight, except to extent necessary for period of installation and concealment.
	2. Protect against ignition at all times.  Do not deliver plastic insulating materials to Project site before installation time.
	3. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.



	PART 2 -   PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Extruded-Polystyrene Rigid Board Insulation (XPS):
	a. Tenneco Building Products.
	b. Dow Chemical Company.
	c. Owens Corning.

	2. Glass-Fiber Insulation:
	a. CertainTeed Corporation.
	b. Johns Manville Corporation.
	c. Owens Corning.
	d. Guardian Fiberglass.

	3. Expanding Foam (Closed Cell) Insulation:
	a. Certainteed or equal.


	2.2 INSULATING MATERIALS
	A. General:  Provide insulating materials that comply with requirements and with referenced standards.
	B. Extruded-Polystyrene Rigid Board Insulation XPS, ASTM C 578, of type and density indicated below, with maximum flame-spread and smoke-developed indices of 75 and 450, respectively:
	1. Type IV, 1.60 lb/cu. ft., unless otherwise indicated. Minimum thermal resistance aged R-value per inch shall be 5.0 at 75 degree F mean temperature.
	2. Provide the following R-values:
	a. R-10, 2 inches thick, interior side of all exterior walls.


	C. Exterior Wall Thermal Insulation: Faced Mineral-Fiber Blanket Insulation:  ASTM C 665, Type III (blankets with reflective membrane facing), Class A (membrane-faced surface with a flame spread of 25 or less); Category 1 (membrane is a vapor barrier)...
	1. Sound Insulation only: Nominal density of 1.0 lb/cu.ft., thermal resistivity of 3.7 deg F x h x sq.ft/Btu x in. at 75 deg F. Material combustion characteristics shall pass ATM E 136.
	2. Provide the following R-values at metal stud locations for exterior wall thermal insulation:
	a. 2-1/2 inch metal studs: R-11.
	b. 3-5/8 inch metal studs: R-13.
	c. 6 inch metal studs: R-19.
	d. 8 inch metal studs: R-19.


	D. Expanding Foam (Closed Cell) Insulation: In encapsulated locations of exterior door and window framing headers, studs and nestled sills.
	1. Flame Spread less than 25.
	2. Smoke developed less than 450 when tested in accordance with ASTM E-84.


	2.3 AUXILIARY INSULATING MATERIALS
	A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.

	2.4 INSULATION FASTENERS
	A. Adhesively Attached, Spindle-Type Anchors:  Plate welded to projecting spindle; capable of holding insulation of thickness indicated securely in position indicated with self-locking washer in place; and complying with the following requirements:
	1. Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
	b. Eckel Industries of Canada; Stic-Klip Type N Fasteners.
	c. Gemco; Spindle Type.

	2. Plate:  Perforated galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	3. Spindle:  Copper-coated, low carbon steel; fully annealed; 0.105 inch in diameter; length to suit depth of insulation indicated.
	4. Anchor Adhesives:
	a. AGM Industries, Inc.; TACTOO Adhesive.
	b. Eckel Industries of Canada Limited; Stic-Klip Type S Adhesive.
	c. Gemco; Tuff Bond Hanger Adhesive.


	B. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to substrates indicated without damaging insulation, fasteners, and substrates.


	PART 3 -   EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for Sections in which substrates and related work are specified and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulations or vapor retarders, including removing projections capable of puncturing vapor retarders or of interfering with insulation attachment.

	3.3 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice and snow.
	C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Water-Piping Coordination:  If water piping is located on inside of insulated exterior walls, coordinate location of piping to ensure that it is placed on warm side of insulation and insulation encapsulates piping.
	E. Apply single layer of insulation to produce thickness indicated, unless multiple layers are otherwise shown or required to make up total thickness.

	3.4 INSTALLATION OF GENERAL BUILDING INSULATION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Seal joints between closed-cell (nonbreathing) insulation units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or seal...
	C. Set vapor-retarder-faced units with vapor retarder to warm side of construction, unless otherwise indicated.  Do not obstruct ventilation spaces, except for firestopping.
	1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to surrounding construction to ensure airtight installation.

	D. Install mineral-fiber blankets in cavities formed by framing members according to the following requirements:
	1. Use blanket widths and lengths that fill the cavities formed by framing members.  If more than one length is required to fill cavity, provide lengths that will produce a snug fit between ends.
	2. Place blankets in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets mechanically and support faced blankets by taping stapling flanges to flanges of metal studs.
	4. With faced blankets having stapling flanges, lap blanket flange over flange of adjacent blanket to produce airtight installation after concealing finish material is in place.


	3.5 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construc...



	072600 - UNDERSLAB VAPOR RETARDER - CHAPARRAL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Vapor retarder, seam tape, mastic, pipe boots or collars, detail strip and other accessories for installation under concrete slabs-on-ground.


	1.3 QUALITY ASSURANCE
	A. Reference Standards:  Meet the requirements of the following codes, specifications and standards, as applicable.
	1. American Concrete Institute (ACI) Publications;
	a. ACI 302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials.

	2. American Society for Testing and Materials (ASTM)
	a. ASTM E1745-11 Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil  or Granular Fill Under Concrete Slabs
	b. ASTM E96-95  Standard Test Methods for Water Vapor Transmission of Materials
	c. ASTM E1643-11  Standard Practice for Installation of Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs


	B. Preinstallation Meeting: Convene a preinstallation meeting before start of installation of vapor retarder membrane. Require attendance of parties directly affecting work of this section, including Contractor, concrete Subcontractor, Architect, and ...

	1.4 SUBMITTALS
	A. Product Data:
	1. Submit manufacturer's product data with application and installation instructions.
	2. Submit test results from an independent laboratory showing compliance with ASTM & ACI Standards.
	3. Submit manufacturer’s samples and literature.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Delivery: Deliver materials to site in manufacturer’s original, unopened containers and packaging, with labels clearly identifying product name and manufacturer.
	B. Storage:  Store materials in clean, dry area in accordance with manufacturer’s instructions.
	C. Handling:  Protect materials during handling and installation to prevent damage.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Provide materials complying with the referenced standards in 1.3A.
	B. Vapor retarder
	1. Vapor retarder membrane must meet the following requirements.
	a. Be manufactured from prime virgin resins.
	b. Meet or exceed Class A vapor retarder requirements in accordance with ASTM E 1745-11.
	c. Have a water vapor permeance less than or equal to 0.03 perms in accordance with ASTM E 96.
	d. 15 10 mil minimum thickness.
	e. Maintain permeance of less than 0.03 Perms as tested in accordance with mandatory conditioning tests per ASTM E1745 Class A Section 7.1

	2. Manufacturers accepted that provide material meeting the above specification include:
	a. Fortifiber Corporation   Moistop Ultra 15    (800)773-4777
	b. Insulation Solutions  Viper VaporCheck II   (309)698-0062
	c. Raven Industries   VaporBlock 15 Low Perm  (800) 635-3456
	d. Reef Industries    Griffolyn 15 mil    (800)231-6074
	e. Stego Industries    Wrap      (877)464-7834
	f. W. R. Meadows    Perminator     (800)342-5976
	g. Poly-America    HuskyYellow Guard   (800)527-3322
	h. Substitution of products from others will not be accepted.


	C. Accessories:
	1. General: Ensure accessories shall be from the same manufacturer as the vapor retarder membrane.
	2. Seam tape: Four-inch (4”) wide tape with a permeance rating matching that of the vapor retarder and approved by the vapor retarder manufacturer.
	3. Mastic: Mastic shall be approved by the vapor retarder manufacturer.
	4. Pipe Boots or Collars:  Pipe boots or collars shall be fabricated in accordance with requirements of the vapor retarder manufacturer explicitly for use with the membrane being used for this project.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. The area where vapor retarder will be installed has foundations and compacted aggregate base in place.  Examine the area to receive vapor retarder and notify Architect if areas are not acceptable.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Comply with vapor retarder manufacturer's written instructions applicable to products and application indicated and in accordance with ASTM E1643-98(2005) "Standard Practice for Installation of Water Vapor Retarders Used in Contact with Earth or Gr...

	3.3 PLACEMENT
	A. Level and tamp or roll granular base.
	B. Place vapor retarder sheeting with the longest dimension parallel with the direction of concrete pour, completely covering the area where concrete slab will be placed.
	C. Lap vapor retarder over footings or seal to foundation wall, or both, and seal around penetrations such as utilities and columns in order to create a monolithic membrane between the surface of the slab and moisture sources below the slab and at the...
	D. Lap joints 6 inches, or as instructed by the manufacturer, and seal with the manufacturer’s recommended adhesive or pressure sensitive tape or both in accordance with manufacturer’s instructions.

	3.4 PROTECTION
	A. Take precautions to protect vapor retarder from damage during installation of reinforcing steel and utilities and during placement of concrete.
	B. Use only concrete brick type reinforcing bar supports, or provide 6 by 6 in. protective pads of asphaltic hardboard or other material recommended by the vapor retarder manufacturer to protect the vapor retarder from puncture.
	C. Avoid use of stakes driven through vapor retarder. If stakes must be used, do so only in strict conformance with manufacturer’s recommendations for stake and pin penetration sealing.

	3.5 REPAIR
	A. IMPORTANT: All penetrations must be sealed. All pipes, ducting, rebar and wire penetrations shall be sealed using boots, tape, mastic, and/or membrane as directed by the membrane manufacturer’s instructions.
	B. Repair vapor retarder damaged during placement of reinforcing or concrete with vapor barrier material or as instructed by manufacturer.
	C. Lap beyond damaged areas a minimum of 6 inches; clean all adhesion areas of dust, dirt and moisture; and seal as prescribed for sheet joints.



	075423 - Thermoplastic Polyolefin (TPO) Roofing - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Thermoplastic polyolefin (TPO) roofing system.
	2. Roof insulation.
	3. Cover board.

	B. Related Requirements:
	1. Section 061000 Rough Carpentry for wood nailers, curbs, blocking, and fire-retadant Plywood Sheathing; and for wood-based, structural-use roof deck panels.
	2. Section 076200 – “Sheet Metal Flashing and Trim”
	3. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.


	1.3 DEFINITIONS
	A. TPO:  Thermoplastic polyolefin
	B. Roofing Terminology: Definitions in ASTM D 1079 and glossary in NRCA's "The NRCA Roofing Manual: Membrane Roof Systems" apply to Work of this Section.

	1.4 PREINSTALLATION MEETINGS
	A. Preliminary Roofing Conference: Before starting removal Work, conduct conference at Project Site. See 070150.19 for additional items.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, air barrier Installer, and installers whose work interfaces wi...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule, and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review deck substrate requirements for conditions and finishes, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that affects roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	1.
	2. For insulation and roof system component fasteners, include copy of FM Approvals' RoofNav listing.

	B. Shop Drawings: For roofing system. Include roof plans, sections, details, and attachments to other work, including the following:
	1. Layout and thickness of insulation.
	2. Base flashings and membrane termination details.
	3. Flashing details at penetrations.
	4. Tapered insulation layout, thickness, and slopes.
	5. Tie-in with adjoining air barrier.

	C. Samples for Selection for the following products:
	1. Roof membrane and flashings, match existing colors, including T-shaped side and end lap seam.
	2. Cover Board, match existing adjacent roofing system
	3. Roof Insulation, match existing adjacent roofing system (match match existing adjacent roofing system roof slope and R-value.
	4. Metal termination bars, match existing adjacent roofing system
	5. Roof attachment type, match existing adjacent roofing system
	6. Report showing the existing adjacent roofing system construction for comparison to submitted products.

	D. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with code mandated wind uplift performance requirements.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For  qualified Installer & manufacturer.
	B. Manufacturer Certificates:
	1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	a. Submit evidence of compliance with performance requirements.

	2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all materials supplied under this Section are acceptable for special warranty.

	C. Product Test Reports: For roof membrane and insulation, for tests performed by a qualified testing agency, indicating compliance with specified requirements.
	D. Evaluation Reports: For components of roofing system, from ICC-ES.
	E. Field Test Reports:
	F. Field quality-control reports.
	G. Sample Warranties: For manufacturer's special warranties.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing system to include in maintenance manuals.
	B. Certified statement from existing roof membrane manufacturer stating that existing roof warranty has not been affected by Work performed under this Section.

	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer that is listed in FM Approvals' for roofing system identical to that used for this Project.
	B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.
	C. Source Limitations: Obtain components including roof insulation, fasteners for membrane roofing system from same manufacturer as membrane roofing or approved by membrane roofing.
	D. Exterior Fire-Test Exposure: ASTM E 108, Class A; for application and roof slopes indicated, as determined by testing identical membrane roofing materials by a qualified testing agency. Materials shall be identified with appropriate markings of app...

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

	1.10 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.11 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, cover boards, vapor barrier, roofing accessories and other components of membrane roofing system
	2. Warranty Period: 20 Twenty years from date of Substantial Completion.

	B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at end of this Section, signed by Installer, covering the Work of this Section, including all components of roofing system such as roof membrane, base flashing, roof in...
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing system and flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in...
	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roof membrane manufacturer based on testing and field experience.
	C. Roofing System Design: Provide membrane roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated according to ASCE/SEI 7.
	1. Uplift pressures as indicated on structural drawings.

	D. Provide membrane roofing, base flashings, and component materials that are equivalent with requirements in FM Approvals 4450 and FM Approvals 4470 as part of a membrane roofing system, and that are equivalent to those listed in FM Approvals' "RoofN...
	1. Hail Resistance: SH.

	E. Energy Performance: Provide roofing system that is listed on the DOE's ENERGY STAR "Roof Products Qualified Product List" for low-slope roof products.
	F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.

	2.2 THERMOPLASTIC POLYOLEFIN (TPO) ROOFING
	A. TPO Sheet: ASTM D 6878/D 6878M, Match existing Everguard membrane on adjacent roofing system so to maintain existing warranty.
	1. GAF Materials Corporation,
	2. Source Limitations: Obtain components for roofing system from roof membrane manufacturer.
	3. Thickness: Match Existing
	4. Exposed Face Color: Match Existing.


	2.3 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with other roofing components.
	1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction.
	2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	a. Plastic Foam Adhesives: 50 g/L.
	b. Gypsum Board and Panel Adhesives: 50 g/L.
	c. Multipurpose Construction Adhesives: 70 g/L.
	d. Fiberglass Adhesives: 80 g/L.
	e. Single-Ply Roof Membrane Adhesives: 250 g/L.
	f. Other Adhesives: 250 g/L.
	g. Single-Ply Roof Membrane Sealants: 450 g/L.
	h. Nonmembrane Roof Sealants: 300 g/L.
	i. Sealant Primers for Nonporous Substrates: 250 g/L.
	j. Sealant Primers for Porous Substrates: 775 g/L.


	B. Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 55 mils (1.4 mm) thick, minimum, of same color as TPO sheet.
	C. Membrane-Coated Sheet Metal - As supplied by membrane Manufacturer.
	D. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.
	E. Roof Vents: As recommended by roof membrane manufacturer.
	1. Size: Not less than 4-inch (100-mm) diameter.

	F. Bonding Adhesive: Manufacturer's standard, water based.
	G. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roofing components to substrate, and acceptable to roofing system manufacturer.
	I. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and other accessories.
	J. Foam Backer Rod:  Provide acceptable foam backer rod materials for expansion joints, install per manufacturers recommendation.

	2.4 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by TPO roof membrane manufacturer, selected from manufacturer's standard sizes suitable for application, match thickness and slope of existing roof thicknesses and that are approved...
	B. Assumed, Contractor to Confirm and verify via submittal; Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Average minimum R-value = Match Existing (Assume average R30)

	C. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of (match existing) inch per 12 inches, unless otherwise indicated.
	1. Average minimum R-value = Match existing (Assume Average R-30)

	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.5 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with other roofing system components.
	B. Fasteners: Factory-coated steel fasteners with metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation and cover boards to substrate, and acceptable to roofing system manuf...
	C. Attachment method unknown (mechanically fastened vs adhered), Contractor to Confirm and verify via submittal. Method to be acceptable to roofing system manufacturer
	D. Assumed, Contractor to Confirm and verify via submittal. Cover Board: ASTM D1621, D 1622 and D 3273, closed-cell high density polyisocyanurate core with fiberglass facer, 1/2 inch (8 mm) thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.
	1. Verify that roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.

	3.3 ROOFING INSTALLATION, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions, equivalent FM Approvals' RoofNav assembly requirements, and FM Global Property Loss Prevention Data Sheet 1-29.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at end of workday or when rain is forecast. Remove and discard temporary seals before beginning Work on adjoini...
	C. Install roof membrane and auxiliary materials to tie in to existing roofing to maintain weathertightness of transition and to not void warranty for existing roofing system.

	3.4 INSULATION INSTALLATION
	A. Match existing
	B. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at end of workday.
	C. Comply with roofing system and roof insulation manufacturer's written instructions for installing roof insulation.
	D. Installation Over Metal Deck:
	1. Install base layer of insulation with joints staggered not less than 24 inches (610 mm) in adjacent rows and end joints staggered not less than 12 inches (305 mm) in adjacent rows.
	a. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	b. Make joints between adjacent insulation boards not more than 1/4 inch (6 mm) in width.
	c. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	d. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.
	e. Contractor to Verify, if existing roofing system is adhered or mechanically fastened. Adhere base layer of insulation to deck and/or vapor retarder according to manufacturer’s recommendations for specified Windstorm Resistance Classification, as fo...
	1) Set insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place As per manufacturers recommendations. or
	2) Set insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place
	As per manufacturers recommendations.


	2. Install upper layers of insulation and tapered insulation with joints of each layer offset not less than 12 inches (305 mm) from previous layer of insulation.
	a. Staggered end joints within each layer not less than 24 inches (305 mm) in adjacent rows.
	b. Install with long joints continuous and with end joints staggered not less than 12 inches (305 mm) in adjacent rows.
	c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	d. Make joints between adjacent insulation boards not more than 1/4 inch (6 mm) in width.
	e. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	f. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.
	g. Contractor to Verify, if existing roofing system is adhered or mechanically fastened. Adhere each layer of insulation to substrate using adhesive according to FM Approvals' RoofNav assembly requirements and FM Global Property Loss Prevention Data S...
	1) Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place or
	2) Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.




	3.5 INSTALLATION OF COVER BOARDS
	A. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in each direction.
	1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	2. Cut and fit cover board tight to nailers, projections, and penetrations.
	3. Contractor to Verify, if existing roofing system is adhered or mechanically fastened. Adhere cover board to substrate using adhesive according to FM Approvals' RoofNav assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for...
	a. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place or.
	b. Set cover board in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.



	3.6 ADHERED ROOFING INSTALLATION (Contractor to Verify, if existing roofing system is adhered or mechanically fastened.)
	A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's written instructions.
	B. Unroll roof membrane and allow to relax before installing.
	C. Start installation of roofing in presence of roofing system manufacturer's technical personnel and Owner's testing and inspection agency.
	D. Accurately align roof membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	E. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by manufacturer, and allow to partially dry before installing roof membrane. Do not apply to splice area of roof membrane.
	F. Fleece-Backed Roof Membrane Adhesive: Apply to substrate at rate required by manufacturer, and install fabric-backed roof membrane.
	G. In addition to adhering, mechanically fasten roof membrane securely at terminations, penetrations, and perimeter of roofing.
	H. Apply roof membrane with side laps shingled with slope of roof deck where possible.
	I. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end laps of roof membrane and sheet flashings, to ensure a watertight seam installation.
	1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of roof membrane and sheet flashings.
	2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas.
	3. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements.

	J. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof membrane in place with clamping ring.
	1. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements.

	K. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof membrane in place with clamping ring.

	3.7 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and to inspect substrate conditions, surface preparation, roof membrane application, sheet flashings, protection, and drainage components, and to furnish reports to Architect.
	B. Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion, in presence of Architect, and to prepare inspection report.
	C. Repair or remove and replace components of roofing system where inspections indicate that they do not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine if replaced or additional work complies with specified requirements.

	3.9 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing system, inspect roofing system for deterioration and damage, describing its nature and extent in a ...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

	3.10 ROOFING INSTALLER'S WARRANTY
	A. WHEREAS _______________________________ of ___________________________, herein called the "Roofing Installer," has performed roofing and associated work ("work") on the following project:
	1. Owner: <Insert name of Owner>.
	2. Address: <Insert address>.
	3. Building Name/Type: <Insert information>.
	4. Address: <Insert address>.
	5. Area of Work: <Insert information>.
	6. Acceptance Date: _________________.
	7. Warranty Period: <Insert time>.
	8. Expiration Date: __________________.

	B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a subcontractor) to warrant said work against leaks and faulty or defective materials and workmanship for designated Warranty Period,
	C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set forth, that during Warranty Period Roofing Installer will, at Roofing Installer's own cost and expense, make or cause to be made such repairs to or replacem...
	D. This Warranty is made subject to the following terms and conditions:
	1. Specifically excluded from this Warranty are damages to work and other parts of the building, and to building contents, caused by:
	a. lightning;
	b. peak gust wind speed exceeding 55 mph (m/sec) as per standard manufacturer’s warranty language;
	c. fire;
	d. failure of roofing system substrate, including cracking, settlement, excessive deflection, deterioration, and decomposition;
	e. faulty construction of parapet walls, copings, chimneys, skylights, vents, equipment supports, and other edge conditions and penetrations of the work;
	f. vapor condensation on bottom of roofing; and
	g. activity on roofing by others, including construction contractors, maintenance personnel, other persons, and animals, whether authorized or unauthorized by Owner.

	2. When work has been damaged by any of foregoing causes, Warranty shall be null and void until such damage has been repaired by Roofing Installer and until cost and expense thereof have been paid by Owner or by another responsible party so designated.
	3. Roofing Installer is responsible for damage to work covered by this Warranty but is not liable for consequential damages to building or building contents resulting from leaks or faults or defects of work.
	4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing Installer, including cutting, patching, and maintenance in connection with penetrations, attachment of other work, and positioning of anything on roof, this War...
	5. During Warranty Period, if original use of roof is changed and it becomes used for, but was not originally specified for, a promenade, work deck, spray-cooled surface, flooded basin, or other use or service more severe than originally specified, th...
	6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to inspect work and to examine evidence of such leaks, defects, or deterio...
	7. This Warranty is recognized to be the only warranty of Roofing Installer on said work and shall not operate to restrict or cut off Owner from other remedies and resources lawfully available to Owner in cases of roofing failure. Specifically, this W...

	E. IN WITNESS THEREOF, this instrument has been duly executed this ___________ day of ___________________, ________________.
	1. Authorized Signature: _______________________________________.
	2. Name: ______________________________________.
	3. Title: _______________________________________.




	076200 - SHEET METAL FLASHING AND TRIM - COMPLETE
	078413 - PENETRATION FIRESTOPPING - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. This Section includes through-penetration firestop systems for penetrations through the following fire-resistance-rated assemblies, including both empty openings and openings containing penetrating items:
	1. Roofs.
	2. Walls and partitions.
	3. Smoke barriers.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  For the following constructions, provide through-penetration firestop systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fir...
	1. Fire-resistance-rated load-bearing walls, including partitions, with fire-protection-rated openings.
	2. Fire-resistance-rated non-load-bearing walls, including partitions, with fire-protection-rated openings.
	3. Fire-resistance-rated roof assemblies.

	B. For through-penetration firestop systems exposed to view, provide products with flame-spread ratings of less than 25 and smoke-developed ratings of less than 450, as determined per ASTM E 84.

	1.4 SUBMITTALS
	A. Product Data:  For each type of through-penetration firestop system product indicated.
	B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owner...
	C. Product Certificates:  Signed by manufacturers of through-penetration firestop system products certifying that products furnished comply with requirements.
	D. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop system complies with requirements, based on comprehensive testing of current products.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed through-penetration firestop systems similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of succe...
	B. Source Limitations:  Obtain through-penetration firestop systems, for each kind of penetration and construction condition indicated, from a single manufacturer.
	C. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that comply with the following requirements and those specified in "Performance Requirements" Article:
	1. Through-penetration firestop systems are identical to those tested per ASTM E 814.  Provide rated systems complying with the following requirements:
	a. Through-penetration firestop systems correspond to those indicated by reference to through-penetration firestop system designations listed by UL in "Fire Resistance Directory."



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver through-penetration firestop system products to Project site in original, unopened containers or packages with intact and legible manufacturers' labels identifying product and manufacturer; date of manufacture; lot number; shelf life, if ap...
	B. Store and handle materials for through-penetration firestop systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install through-penetration firestop systems when ambient or substrate temperatures are outside limits permitted by through-penetration firestop system manufacturers or when substrates are wet due to rain, frost, ...
	B. Ventilate through-penetration firestop systems per manufacturer's written instructions by natural means or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration firestop systems.
	C. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until Owner's representative and building inspector, if required by authorities having jurisdiction, have examined each installat...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, through-penetration firestop systems that may be incorporated into the Work include, but are not limited to, those systems indicated.
	B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. DAP Inc.
	2. Hilti Construction Chemicals, Inc.
	3. Instant Firestop Mfg. Inc.
	4. 3M Fire Protection Products.
	5. Tremco.
	6. United States Gypsum Company.


	2.2 FIRESTOPPING, GENERAL
	A. Compatibility:  Provide through-penetration firestop systems that are compatible with one another, with the substrates forming openings, and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and a...
	B. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill materials and to comply with "Performance Requirements" Article.  Use only components specified by through-penetration firestop system man...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-/rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 MIXING
	A. For those products requiring mixing before application, comply with through-penetration firestop system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer s...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing through-penetration firestop systems to comply with written recommendations of firestop system manufacturer and the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of through-penetration firestop systems.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with through-penetration firestop systems.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by through-penetration firestop system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto expo...
	C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or by clean...

	3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION
	A. General: Install through-penetration firestop systems to comply with "Performance Requirements" Article and firestop system manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestop systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with cleaning materials that are approved in writing by through-penetration firestop system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure through-penetration firestop systems are without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deteriora...

	3.5 THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to the alpha-alpha-numeric designations listed in UL's "Fire Resistance Directory" under product Category XHEZ.
	B. Firestop Systems for Metallic Pipes, Conduit, or Tubing:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Silicone sealant.
	c. Intumescent putty.
	d. Mortar.


	C. Firestop Systems for Nonmetallic Pipe, Conduit, or Tubing:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Silicone sealant.
	c. Intumescent putty.
	d. Intumescent wrap strips.
	e. Firestop device.


	D. Firestop Systems for Electrical Cables:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Silicone sealant.
	c. Intumescent putty.
	d. Silicone foam.


	E. Firestop Systems for Cable Trays:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Intumescent putty.
	c. Silicone foam.
	d. Pillows/bags.


	F. Firestop Systems for Insulated Pipes:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Intumescent putty.
	c. Silicone foam.
	d. Intumescent wrap strips.


	G. Firestop Systems for Miscellaneous Electrical Penetrants:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Intumescent putty.
	c. Mortar.


	H. Firestop Systems for Miscellaneous Mechanical Penetrations:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or both of the following:
	a. Latex sealant.
	b. Mortar.


	I. Firestop Systems for Groupings of Penetrations:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Mortar.
	c. Intumescent wrap strips.
	d. Firestop device.
	e. Intumescent composite sheet.





	079200 - JOINT SEALANTS - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplemental Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes, but is not limited to, joint sealants for the following applications.  Also see Joint Sealant Schedule, Article 3.7.
	1. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:
	a. Perimeter joints of exterior openings where indicated.
	b. Tile control and expansion joints.
	c. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
	d. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	e. Other joints as indicated.
	f. STC rated joints.

	2. Interior joints in the following horizontal traffic surfaces:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in tile flooring.
	c. Other joints as indicated.


	B. Expansion Control Seal.

	1.3 PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch wide joints formed between two 6-inch long strips of material matching the appearance of exposed surfaces adjacent to join...
	D. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.
	B. Qualification Data:  For manufacturer and installer.
	C. Preconstruction Field Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on preconstruction testing specified in "Quality Assurance" Article.
	1. Complete field-adhesion-test log with recorded results.
	D. Product Test Reports:  Based on comprehensive testing by manufacturer of product formulations performed by a qualified testing agency, indicating that sealants comply with requirements.
	E. Warranties:  Specimen copy of manufacturer’s warranties specified in this Section for review.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed for installation of elastomeric sealants required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.
	C. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in "Submittals" Article from a qualified testing agency based on testing current sealant formulations within a 36-month period preceding the commencement of the Work.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated, as documented according to ASTM E 548.

	D. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each application indicated below:
	a. Each type of elastomeric sealant and joint substrate indicated.
	b. Each type of nonelastomeric sealant and joint substrate indicated.

	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	b. Manufacturer’s technical representative shall write up test results and submit a copy on manufacturer’s letterhead to Owner and Architect within 10 work days.

	5. Report whether sealant in joint connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each type of product and joint substrate.  For sealants that fail adhesively, retes...
	6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...

	E. Preinstallation Conference:  Conduct conference at Project site.
	1. Meet with Installer, and installers whose work interfaces with or affects joint sealers.
	2. Review methods and procedures related to joint sealers.
	3. Examine substrate conditions for compliance with requirements, including joint configuration and installation tolerances.
	4. Document proceedings, including corrective measures and actions required, and furnish copy of record to each participant, Owner, and Architect.


	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.8 WARRANTY
	A. Installer's Warranty:  Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  One year from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section within spe...
	1. Warranty Period:  Two years from date of Substantial Completion.

	C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants from the following:
	1. Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression caused by structural settlement or errors attributable to design or construction.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.  Submit equal or better products for approval under provisions of Substit...

	2.2 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and ...
	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range to match as close as possible an adjacent surface.

	2.3 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure ...
	B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for ...
	C. Suitability for Immersion in Liquids:  Where elastomeric sealants are indicated for Use I for joints that will be continuously immersed in liquids, provide products that have undergone testing according to ASTM C 1247 and qualify for the length of ...
	D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	E. Single-Component Neutral-Curing Silicone Sealant:
	1. Type and Grade:  S (single component) and NS (nonsag).
	2. Class:  25.
	3. Use Related to Exposure:  NT (nontraffic).

	F. Single-Component Acid-Curing Silicone Sealant:
	1. Type and Grade:  S (single component) and NS (nonsag).
	2. Class:  25.
	3. Use Related to Exposure:  NT (nontraffic).

	G. Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant:
	1. Type and Grade:  S (single component) and NS (nonsag).
	2. Class:  25.
	3. Use Related to Exposure:  NT (nontraffic).

	H. Multicomponent Pourable Urethane Sealant:
	1. Type and Grade:  Type 1, Grade M (multicomponent) and P (pourable).
	2. Class:  A.
	3. Use Related to Exposure:  T (traffic).


	2.4 LATEX JOINT SEALANTS
	A. Latex Sealant:  Comply with ASTM C 834, Type P, Grade NF.

	2.5 ACOUSTICAL SEALANTS
	A. Latex Sealant:  Nonsag, paintable, nonstaining complying with ASTM C834.

	2.6 JOINT-SEALANT BACKING
	A. General:  Provide sealant backings of material and type that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field exper...
	B. Cylindrical Sealant Backings:  ASTM C 1330; any of the following types: type C (closed-cell material with a surface skin), type O (open-cell material), or type B (bicellular material with a surface skin) , approved in writing by joint-sealant manuf...
	C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down to minus 26 deg F.  Provide products with low compres...
	D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint where such adhesion would result in ...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles ...
	a. Concrete.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do n...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immed...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.


	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed sealant joints as follows:
	a. Perform 2 tests on different buildings for each type of sealant and joint substrate.  If results are different, repeat.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab in Appendix X1 in ASTM C 1193.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; do this by extending cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect joints for complete fill, for absence of voids, and for joint configuration complying with specified requirements.  Record results in a field-adhesion-test log.
	4. Inspect tested joints and report on the following:
	a. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each type of product and joint substrate.  Compare these results to determine if adhesio...
	b. Whether sealants filled joint cavities and are free of voids.
	c. Whether sealant dimensions and configurations comply with specified requirements.

	5. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	6. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during testing or ...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT SEALANT SCHEDULE

	JOINT SEALERS

	081113 - HOLLOW METAL DOORS AND FRAMES - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hollow-metal work.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings and finishes.

	B. Shop Drawings: Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.
	9. Details of conduit and preparations for power, signal, and control systems.

	C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.7 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	1. Provide additional protection to prevent damage to factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 4-inch- high wood blocking.  Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Amweld International, LLC.
	2. Ceco Door Products; an Assa Abloy Group company.
	3. Steelcraft; an Ingersoll-Rand company.
	4. Curries Company; an Assa Abloy Group company.

	B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or ...
	1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed i...


	2.3 INTERIOR HOLLOW METAL DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Commercial Doors and Frames:  NAAMM-HMMA 861.
	1. Physical Performance:  Level A (Extra Heavy Duty) according to SDI A250.4.
	2. Doors:
	a. Type:  As indicated in the Door and Frame Schedule.
	b. Thickness:  1-3/4 inches.
	c. Face:  Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch.
	d. Edge Construction:  Continuously welded with no visible seam.
	e. Core:  Steel stiffened.

	3. Frames:
	a. Construction:  Face welded.
	b. See E2/AF101A for HM Frame with Custom Back Bend a Tile Locations.

	4. Exposed Finish:  Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 inch thick.
	2. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.


	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	G. Glazing:  Comply with requirements in Section 088000 "Glazing."

	2.6 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Hollow-Metal Doors:
	1. Fire Door Cores:  As required to provide fire-protection ratings indicated.
	2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches
	3. Top Edge Closures:  Close top edges of doors with inverted closures, except provide flush closures at exterior doors of same material as face sheets.
	4. Bottom Edge Closures:  Close bottom edges of doors with end closures or channels of same material as face sheets.
	5. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit moisture to escape.  Seal joints in top edges of doors against water penetration.
	6. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated.  Extend minimum 3/4 inch beyond edge of door on which astragal is mounted or as required to comply with...

	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	2. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Stud-Wall Type:  Locate anchors not more than 18 inches  from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb up to 60 inches high.
	2) Four anchors per jamb from 60 to 90 inches high.
	3) Five anchors per jamb from 90 to 96 inches high.
	4) Five anchors per jamb plus one additional anchor per jamb for each 24 inches or fraction thereof above 96 inches high.

	b. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top and bottom of frame.  Space anchors not more than 26 inches o.c.

	3. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as follows.  Keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-metal work for hardware.

	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with mitered hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-metal work.
	2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each glazed lite is capable of being removed independently.
	3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.
	4. Provide loose stops and moldings on inside of hollow-metal work.
	5. Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.


	2.7 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install door silencers in frames.
	d. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	e. Check plumb, square, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.

	2. Metal-Stud Partitions and Masonry Walls: Solidly fill spray foam insulation inside frames. Spray Foam Insulation Low expansion rate, quick-cure, polyurethane foam. Basis of Design: Dow; Froth-Pak:  greatstuff.dow.com.
	3. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Steel Doors:
	a. Between Door and Frame Jambs and Head:  1/8 inch plus or minus 1/32 inch.
	b. Between Edges of Pairs of Doors:  1/8 inch to 1/4 inch plus or minus 1/32 inch.
	c. At Bottom of Door: 5/8 inch plus or minus 1/32 inch.
	d. Between Door Face and Stop:  1/16 inch to 1/8 inch plus or minus 1/32 inch.

	2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors:  Install doors and gaskets according to NFPA 105.

	D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Remove spray foam insulation and bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	081416 - FLUSH WOOD DOORS - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Solid-core doors with wood-veneer faces.
	2. Factory finishing flush wood doors.
	3. Factory fitting flush wood doors to frames and factory machining for hardware.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of door.  Include details of core and edge construction and trim for openings. Include factory-finishing specifications.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; and the following:
	1. Dimensions and locations of blocking.
	2. Dimensions and locations of mortises and holes for hardware.
	3. Dimensions and locations of cutouts.
	4. Undercuts.
	5. Requirements for veneer matching.
	6. Doors to be factory finished and finish requirements.
	7. Fire-protection ratings for fire-rated doors.

	C. Samples for Initial Selection:  For factory-finished doors.

	1.5 INFORMATIONAL SUBMITTALS
	A. Sample Warranty:  For special warranty.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an FSC-accredited certification body and is a certified participant in AWI's Quality Certification Program.
	B. Vendor Qualifications:  A vendor that is certified for chain of custody by an FSC-accredited certification body.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in plastic bags or cardboard cartons
	C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy le...

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
	b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch  span.

	2. Warranty shall also include installation and finishing that may be required due to repair or replacement of defective doors.
	3. Warranty Period for Solid-Core Interior Doors:  Life of installation.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Eggers Industries.
	2. Graham Wood Doors; an Assa Abloy Group company.
	3. Mohawk Flush Doors, Inc.
	4. Marshfield.
	5. Vancouver Door Company.

	B. Source Limitations:  Obtain flush wood doors from single manufacturer.

	2.2 FLUSH WOOD DOORS, GENERAL
	A. Quality Standard:  In addition to requirements specified, comply with AWI's, AWMAC's, and WI's "Architectural Woodwork Standards."
	B. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	1. Oversize Fire-Rated Door Assemblies:  For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that doors comply with standard construction requirements for tested and labeled fire-rated door assemblies ex...
	2. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 450 deg F above ambient after 30 minutes of standard fire-test exposure.
	3. Cores:  Provide core specified or mineral core as needed to provide fire-protection rating indicated.
	4. Pairs:  Provide fire-retardant stiles that are listed and labeled for applications indicated without formed-steel edges and astragals.  Provide stiles with concealed intumescent seals.  Comply with specified requirements for exposed edges.

	C. Smoke- and Draft-Control Door Assemblies:  Listed and labeled for smoke and draft control, based on testing according to UL 1784.
	D. Edge Construction: At hinge stiles, provide manufacturer’s standard laminated-edge construction with improved screw-holding capability and split resistance and with outer stile matching face veneer.

	2.3 VENEER-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Solid-Core Doors:
	1. Grade:  Premium, with Grade AA faces.
	2. Species: White maple to be selected from manufactures full line or veneers.
	3. Cut: Plain sliced (flat sliced).
	4. Match between Veneer Leaves:  Book match.
	5. Assembly of Veneer Leaves on Door Faces: Balance match.
	6. Pair and Set Match:  Provide for doors hung in same opening or separated only by mullions.
	7. Room Match:  Match door faces within each separate room or area of building.  Corridor-door faces do not need to match where they are separated by 10 feet or more.
	8. Core:  Either glued wood stave or structural composite lumber.
	9. Construction:  five plies, either bonded or nonbonded construction.


	2.4 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	1. Comply with NFPA 80 requirements for fire-rated doors.

	B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-W, and hardware templates.
	1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before factory machining.
	2. Metal Astragals:  Factory machine astragals and formed-steel edges for hardware for pairs of fire-rated doors.

	C. Openings:  Factory cut and trim openings through doors.
	1. Light Openings:  Trim openings with moldings of material and profile indicated.
	2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with applicable requirements in Section 088000 "Glazing."


	2.5 FACTORY FINISHING
	A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	1. Finish faces, all four edges, edges of cutouts, and mortises.

	B. Factory finish doors.
	C. Transparent Finish:
	1. Grade:  Premium.
	2. Finish:  AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" System 10, UV curable, water based or System 11, catalyzed polyurethane.
	3. Staining: As selected by Architect from manufacturer's full range.
	4. Effect: Semifilled finish, produced by applying an additional finish coat to partially fill the wood pores.
	5. Sheen:  Satin.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames, with Installer present, before hanging doors.
	1. Verify that installed frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Hardware:  For installation, see Section 087100 "Door Hardware."
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and referenced quality standard, and as indicated.
	1. Install fire-rated doors according to NFPA 80.
	2. Install smoke- and draft-control doors according to NFPA 105.

	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.

	3.3 ADJUSTING
	A. Operation:  Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  Doors may be repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.



	083113 - ACCESS DOORS AND FRAMES - COMPLETE
	084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes an integral exterior aluminum storefront framing system with fixed windows and attached sunshades, and a matching interior aluminum storefront framing system. The system shall include the following:
	1. Exterior storefront framing.
	2. Exterior manual-swing entrance doors and door-frame units.
	3. Interior storefront framing with manual-swing entrance doors.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site to verify requirements, substrate conditions, manufacturer’s installation instructions, and manufacturer’s warranty requirements.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

	B. Shop Drawings:  For aluminum-framed entrances and storefronts.  Include plans, elevations, sections, full-size details, and attachments to other work.
	1. Include details of provisions for assembly expansion and contraction and for draining moisture occurring within the assembly to the exterior.
	2. Include full-size isometric details of each vertical-to-horizontal intersection of aluminum-framed entrances and storefronts, showing the following:
	a. Joinery, including concealed welds.
	b. Anchorage.
	c. Expansion provisions.
	d. Glazing.
	e. Flashing and drainage.

	3. Show connection to and continuity with adjacent thermal, weather, air, and vapor barriers.

	C. Samples for color verification:  For units with factory-applied color finishes.

	1.5 INFORMATIONAL SUBMITTALS
	A. Sample Warranties:  For special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. Product Options:  Information on Drawings and in Specifications establishes requirements for aesthetic effects and performance characteristics of assemblies.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of c...
	1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If changes are proposed, submit comprehensive explanatory data to Architect for review.


	1.7 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace components of aluminum-framed entrances and storefronts that do not comply with requirements or that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including, but not limited to, excessive deflection.
	b. Noise or vibration created by wind and thermal and structural movements.
	c. Deterioration of metals and other materials beyond normal weathering.
	d. Water penetration through fixed glazing and framing areas.
	e. Failure of operating components.

	2. Warranty Period:  Two years from date of Substantial Completion.

	B. Special Finish Warranty:  Standard form in which manufacturer agrees to repair finishes or replace aluminum that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Warranty Period:  Ten years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance:  Comply with performance requirements specified, as determined by testing of aluminum-framed entrances and storefronts representing those indicated for this Project without failure due to defective manufacture, fabrication, ins...
	1. Aluminum-framed entrances and storefronts shall withstand movements of supporting structure including, but not limited to, story drift, twist, column shortening, long-term creep, and deflection from uniformly distributed and concentrated live loads.
	2. Failure also includes the following:
	a. Thermal stresses transferring to building structure.
	b. Glass breakage.
	c. Noise or vibration created by wind and thermal and structural movements.
	d. Loosening or weakening of fasteners, attachments, and other components.
	e. Failure of operating units.

	3. Storefront System Performance Requirements:
	a. Wind loads: Provide framing system; include anchorage, capable of withstanding wind load design pressures calculated according to the requirements of authorities having jurisdiction or the American Society of Civil Engineers' ASCE 7, "Minimum Desig...
	b. Air Infiltration: The test specimen shall be tested in accordance with ASTM E 283. Air infiltration rate shall not exceed 0.06 cfm/ft2 at a static air pressure differential of 6.24 psf.
	c. Water Resistance: The test specimen shall be tested in accordance with ASTM E 331. There shall be no leakage at a minimum static air pressure differential of 8 psf as defined in AAMA 501.
	d. Uniform Load: A static air design load of 20 psf shall be applied in the positive and negative direction in accordance with ASTM E 330. There shall be no deflection in excess of L/175 of the span of any framing member. At a structural test load equ...
	e. Thermal Transmittance (U-factor): When tested to AAMA Specification 1503, the thermal transmittance (U-factor) shall not be more than: 0.46 (low-e).
	f. Condensation Resistance (CRF): When tested to AAMA Specification 1503, the condensation resistance factor shall not be less than: Glass to Exterior – 60frame and 63glass (low-e).

	A. Basis-of-Design Product for Exterior Storefront Windows: The design shall be based on the "Trifab VG 451T" as manufactured by Kawneer Company, Inc., 555 Guthridge Court, Technology Park/Atlanta, Norcross, GA 30092; Telephone (770) 449-5555. Framing...
	B. Basis-of-Design Product for Interior Storefront Windows: The design shall be based on the "Trifab VG-451" center glazed system as manufactured by Kawneer Company, Inc., 555 Guthridge Court, Technology Park/Atlanta, Norcross, GA 30092; Telephone (77...
	C. Subject to compliance with requirements as specified here-in, provide the named product, or a comparable product by one of the following or approved equal:
	D. Source Limitations:  Obtain all components of aluminum-framed entrance and storefront system, including framing venting windows, sunshades, and accessories, from single manufacturer.

	2.2 FRAMING
	A. Framing Members:  Manufacturer's extruded- or formed-aluminum framing members of thickness required and reinforced as required to support imposed loads.
	1. Construction:  Thermally broken.
	2. Glazing Plane:  Center.

	B. Backer Plates:  Manufacturer's standard, continuous backer plates for framing members, if not integral, where framing abuts adjacent construction.
	C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	1. Reinforce storefront framing and entrance doors at all areas to receive door hardware, such as closers and door operators with additional steel plate for maximum screw holding.

	D. Materials:
	1. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
	a. Sheet and Plate:  ASTM B 209 (ASTM B 209M).
	b. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M).
	c. Extruded Structural Pipe and Tubes:  ASTM B 429/B 429M.
	d. Structural Profiles:  ASTM B 308/B 308M.

	2. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment.  Select surface preparation methods according to recommendat...
	a. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.
	b. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M.
	c. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M.



	2.3 ENTRANCE DOOR SYSTEMS
	A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation.
	1. Door Construction:  1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-inch- (3.2-mm-) thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten corners with reinforcing brackets that are deeply penetrated and fillet wel...
	2. Door Design: Wide stile; 5-inch (127-mm) nominal width.
	3. Glazing Stops and Gaskets: Square snap-on, extruded-aluminum stops and preformed gaskets.


	2.4 ENTRANCE DOOR HARDWARE
	A. Entrance Door Hardware:  Hardware not specified in this Section is specified in Section 087100

	2.5 GLAZING
	A. Glazing:  Comply with Section 088000 "Glazing."
	B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.
	C. Glazing Sealants:  As recommended by manufacturer.

	2.6 ACCESSORIES
	A. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.
	1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.
	2. Reinforce members as required to receive fastener threads, included at all door hardware such as closers and door operators.

	B. Anchors:  Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that accommodate fabrication and installation tolerances in material and finish compatible with adjoining materials and recommended by manufacturer.
	1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.

	C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.
	D. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos, formulated for 30-mil (0.762-mm) thickness per coat.
	E. Metal Trim:  Manufacturer’s standard interior sill, aluminum trim.

	2.7 FABRICATION
	A. Form or extrude aluminum shapes before finishing.
	B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	C. Fabricate components that, when assembled, have the following characteristics:
	1. Profiles that are sharp, straight, and free of defects or deformations.
	2. Accurately fitted joints with ends coped or mitered.
	3. Physical and thermal isolation of glazing from framing members.
	4. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.
	5. Provisions for field replacement of glazing from exterior.
	6. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

	D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops.
	E. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary support device to retain glazing in place while structural sealant cures.
	F. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and for installing entrance door hardware.
	1. At exterior doors, provide compression weather stripping at fixed stops.

	G. Entrance Doors:  Reinforce doors as required for installing entrance door hardware.
	1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable strip and mortised into door edge.
	2. At exterior doors, provide weather sweeps applied to door bottoms.

	H. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying finishes.
	I. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.8 FINISHES
	A. Factory Finishing:  AA-M12C22A41, AAMA611, Architectural Class 1 Clear Anodic Coating.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Site Verification of Conditions: Verify substrate conditions (which have been previously installed under other sections) are acceptable for product installation in accordance with manufacturer's instructions. Verify openings are sized to receive st...
	1. Field Measurements: Verify actual measurements/openings by field measurements before fabrication; show recorded measurements on shop drawings. Coordinate field measurements, fabrication schedule with construction progress to avoid construction delays.


	3.2 PREPARATION
	A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's written instructions to ensure compatibility and adhesion.  Preparation includes, but is not limited to, cleaning and priming surfaces.

	3.3 INSTALLATION
	A. General:
	1. Comply with manufacturer's written instructions.
	2. Do not install damaged components.
	3. Fit joints to produce hairline joints free of burrs and distortion.
	4. Rigidly secure nonmovement joints.
	5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration and to prevent impeding movement of moving joints.
	6. Seal perimeter and other joints watertight unless otherwise indicated.

	B. Metal Protection:
	1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by painting contact surfaces with materials recommended by manufacturer for this purpose or by installing nonconductive spacers.
	2. Where aluminum is in contact with concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.

	C. Set continuous sill members and flashing in full sealant bed as specified in Section 7 "Joint Sealants" to produce weathertight installation.
	D. Install components plumb and true in alignment with established lines and grades.
	E. Install glazing as specified in Section 088000 "Glazing."
	F. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points.
	1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather stripping.
	2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door hardware according to entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.

	G. Mockups:  Build mockups to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Install framing and accessories in mockups as shown in the Drawings.


	3.4 ERECTION TOLERANCES
	A. Erection Tolerances:  Install aluminum-framed entrances and storefronts to comply with the following maximum tolerances:
	1. Plumb:  1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m).
	2. Level:  1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m).
	3. Alignment:
	a. Where surfaces abut in line or are separated by reveal or protruding element up to 1/2 inch (12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm).
	b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch (12.7 to 25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm).
	c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) wide or more, limit offset from true alignment to 1/4 inch (6 mm).

	4. Location:  Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch (12.7 mm) over total length.


	3.5 PROTECTION AND CLEANING
	A. Protection: Protect installed product's finish surfaces from damage during construction. Protect aluminum storefront systems from damage from grinding and polishing compounds, plaster, lime, acid, cement, or other harmful contaminants.
	B. Cleaning:  Repair or replace damaged installed products. Clean installed products in accordance with manufacturer’s instructions prior to Owner’s acceptance. Remove construction debris from project site and legally dispose of debris.



	084523 - Fiberglass-Sandwich-Panel Assemblies - COMPLETE
	PART 1  - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section includes the insulated translucent sandwich panel system and accessories, factory unitized, as shown and specified. Work includes providing and installing:
	1. Flat factory prefabricated structural insulated translucent sandwich panels
	2. Aluminum installation system
	3. Aluminum sill flashing
	4. Thermal break windows

	B. Related Sections:
	1. Section 076200 “Sheet Metal Flashing and Trim”
	2. Section 079200 “Joint Sealants”
	3. Section 088000 “Glazing”


	1.3 SUBMITTALS
	A. Submit manufacturer’s product data. Include construction details, material descriptions, profiles and finishes of components.
	B. Submit shop drawings. Include elevations and details.
	C. Submit manufacturer's color charts showing the full range of colors available for factory-finished aluminum.
	1. When requested, submit samples for each exposed finish required, in same thickness and material indicated for the work and in size indicated below. If finishes involve normal color variations, include sample sets consisting of two or more units sho...
	a. Sandwich panels:  14” x 28” units
	b. Factory finished aluminum:  5” long sections
	c. For each type of exposed finish for framing members


	D. Submit Installer Certificate, signed by installer, certifying compliance with project qualification requirements.
	E. Submit product reports from a qualified independent testing agency indicating each type and class of panel system complies with the project performance requirements, based on comprehensive testing of current products. Previously completed reports w...
	1. Reports required are:
	a. International Building Code Evaluation Report
	b. Flame Spread and Smoke Developed (UL 723)  – Submit UL Card
	c. Burn Extent (ASTM D 635)
	d. Color Difference (ASTM D 2244)
	e. Impact Strength (UL 972)
	f. Bond Tensile Strength (ASTM C 297 after aging by ASTM D 1037)
	g. Bond Shear Strength (ASTM D 1002)
	h. Beam Bending Strength (ASTM E 72)
	i. Insulation U-Factor (NFRC 100)
	j. NFRC System U-Factor Certification (NFRC 700)
	k. Solar Heat Gain Coefficient (NFRC or Calculations)
	l. Condensation Resistance Factor (AAMA 1503)
	m. Air Leakage (ASTM E 283)
	n. Structural Performance (ASTM E 330)
	o. Water Penetration (ASTM E 331)
	p. 1200 F Fire Resistance (SWRI)
	q. Performance for Windows (AAMA/WDMA/CSA-101/I.S.2/A440-05)
	r. LEED Credits
	s. Daylight Autonomy



	1.4 QUALITY ASSURANCE
	A. Manufacturer's Qualifications
	1. Material and products shall be manufactured by a company continuously and regularly employed in the manufacture of specified materials for a period of at least ten consecutive years and which can show evidence of those materials being satisfactoril...
	2. Panel system must be listed by an ANSI accredited Evaluation Service, which requires quality control inspections and fire, structural and water infiltration testing of sandwich panel systems by an accredited agency.
	3. Quality control inspections shall be conducted at least once each year and shall include manufacturing facilities, sandwich panel components and production sandwich panels for conformance with AC177 “Translucent Fiberglass Reinforced Plastic (FRP) ...

	B. Installer’s Qualifications: Installation shall be by an experienced installer, which has been in the business of installing specified panel systems for at least two consecutive years and can show evidence of satisfactory completion of projects of s...

	1.5 PERFORMANCE REQUIREMENTS
	A. The manufacturer shall be responsible for the configuration and fabrication of the complete unitized panel system.
	1. When requested, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	2. Standard panel system shall have less than 0.01 cfm/ft² air leakage by ASTM E 283 at 6.24 PSF (50 mph) and no water penetration by ASTM E 331 at 15 PSF; and structural testing by ASTM E 330.
	3. Structural Loads; Provide system capable of handling the following loads:
	a. Positive Wind Load: 12.41psf Ultimate
	b. Negative Wind Load: -21.07psf Ultimate
	c. Seismic Design Criteria: Seismic Design Category A



	1.6 DELIVERY STORAGE AND HANDLING
	A. Deliver panel system, components and materials in manufacturer's standard protective packaging.
	B. Store panels on the long edge; several inches above the ground, blocked and under cover in accordance with manufacturer's storage and handling instructions.

	1.7 WARRANTY
	A. Submit manufacturer's and installer's written warranty agreeing to repair or replace panel system work, which fails in materials or workmanship within two years of the date of substantial completion. Failure of materials or workmanship shall includ...


	PART 2  - PRODUCTS
	2.1 MANUFACTURER
	A. The basis for this specification is for products manufactured by Kalwall Corporation. Other manufacturers may bid this project provided they comply with all of the performance requirements of this specification and submit evidence thereof. Listing ...
	B. Kalwall Corporation, Tel: (800) 258-9777 – Fax: (603) 627-7905 – Email: info@kalwall.com

	2.2 PANEL COMPONENTS
	A. Face Sheets
	1. Translucent faces: Manufactured from glass fiber reinforced thermoset resins, formulated specifically for architectural use.
	a. Thermoplastic (e.g. polycarbonate, acrylic) faces are not acceptable.
	b. Face sheets shall not deform, deflect or drip when subjected to fire or flame.

	2. Interior face sheets:
	a. Flame spread: Underwriters Laboratories (UL) listed, which requires periodic unannounced retesting, with flame spread rating no greater than 50 and smoke developed no greater than 250 when tested in accordance with UL 723.
	b. Burn extent by ASTM D 635 shall be no greater than 1”.

	3. Exterior face sheets:
	a. Color stability: Full thickness of the exterior face sheet shall not change color more than 3 CIE Units DELTA E by ASTM D 2244 after 5 years outdoor South Florida weathering at 5  facing south, determined by the average of at least three white samp...
	b. Strength: Exterior face sheet shall be uniform in strength, impenetrable by hand held pencil and repel an impact minimum of 70 ft. lbs. without fracture or tear when impacted by a 3-1/4” diameter, 5 lb. free-falling ball per UL 972.

	4. Appearance:
	a. Exterior face sheets: Smooth .070” thick and crystal in color.
	b. Interior face sheets:  Smooth .045” thick and white in color.
	c. Face sheets shall not vary more than ± 10% in thickness and be uniform in color.


	B. Grid Core
	1. I-beam Thermal break:  Minimum 1”, thermoset fiberglass composite.

	C. Laminate Adhesive
	1. Heat and pressure resin type adhesive engineered for structural sandwich panel use, with minimum 25-years field use. Adhesive shall pass testing requirements specified by the International Code Council “Acceptance Criteria for Sandwich Panel Adhesi...
	2. Minimum tensile strength of 750 PSI when the panel assembly is tested by ASTM C 297 after two exposures to six cycles each of the aging conditions prescribed by ASTM D 1037.
	3. Minimum shear strength of the panel adhesive by ASTM D 1002 after exposure to four separate conditions:
	a. 50% Relative Humidity at 68  F: 540 PSI
	b. 182  F: 100 PSI
	c. Accelerated Aging by ASTM D 1037 at room temperature: 800 PSI
	d. Accelerated Aging by ASTM D 1037 at 182  F: 250 PSI



	2.3 PANEL CONSTRUCTION
	A. Provide sandwich panels of flat fiberglass reinforced translucent face sheets laminated to a grid core of mechanically interlocking I-beams.  The adhesive bonding line shall be straight, cover the entire width of the I-beam and have a neat, sharp e...
	1. Thickness: 2-3/4”
	2. Light transmission: 13%
	3. Solar heat gain coefficient 0.18.
	4. Panel U-factor by NFRC certified laboratory:  2-3/4” thermally broken grid .14
	5. Complete insulated panel system shall have NFRC certified U-factor of 0.19.
	6. Grid pattern: Nominal size 10” spacing; pattern Verti-Kal

	B. Standard panels shall deflect no more than 1.9” at 30 PSF in 10’ 0” span without a supporting frame by ASTM E 72.
	C. Standard panels shall withstand 1200  F fire for minimum one hour without collapse or exterior flaming.
	D. Thermally broken panels: Minimum Condensation Resistance Factor of 80 by AAMA 1503 measured on the bond line.

	2.4 BATTENS AND PERIMETER CLOSURE SYSTEM
	A. Closure system:  Thermally Broken extruded aluminum 6063-T6 and 6063-T5 alloy and temper clamp-tite screw type closure system.
	B. Sealing tape: Manufacturer's standard, pre-applied to closure system at the factory under controlled conditions.
	C. Fasteners:  300 series stainless steel screws for aluminum closures, excluding final fasteners to the building.
	D. Finish:
	1. Manufacturer's factory applied finish, which meets the performance requirements of AAMA 2604. Color to be selected from manufacturer's standards.


	2.5 WINDOWS
	A. Windows shall be designed specifically for inclusion in the translucent panel unit wall system and factory unitized to panels.
	1. Units shall be of the following type(s):
	a. Fixed lite


	B. Performance: Windows shall pass or exceed requirements of AAMA/WDMA/CSA-101/I.S.2/A440-05 (08).
	1. HC-2000 fixed widows: F-AW80; shall pass requirements at 120 psf uniform structural load with air infiltration <.01 CFM/FT2 at 6.24 psf and no water penetration at 12 psf.

	C. Construction: All window frame members shall be of heavy gauge 6063-T5 extruded aluminum with a thermal break. Frame sections shall be coped and joined by stainless steel screws at each corner. All joints exposed to the weather shall be sealed with...
	1. Operating sash shall be hollow extruded design, mitered and joined with heavy reinforcing corners.
	2. Both operable and fixed lites shall be inside glazed with an expanded EPDM closed cell sponge gasket to exterior, with aluminum glazing bead and a driven EPDM wedge gasket to the interior for rapid removal and replacement.

	D. Glazing:
	1. Heavy commercial (HC2000) windows shall be glazed with 1” double insulated glass.
	2. Glazing Specification: 088000

	E. Finish is to be coordinated with closure system.


	PART 3  - EXECUTION
	3.1 EXAMINATION
	A. Installer shall examine substrates, supporting structure and installation conditions.
	B. Do not proceed with panel installation until unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Metal Protection:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete, masonry or pressure treated wood, protect against corrosion by painting contact surfaces with bituminous paint or method recommended by manufacturer.


	3.3  INSTALLATION
	A. Install the panel system in accordance with the manufacturer's suggested installation recommendations and approved shop drawings.
	1. Anchor component parts securely in place by permanent mechanical attachment system.
	2. Accommodate thermal and mechanical movements.
	3. Set perimeter framing in a full bed of sealant compound, or with joint fillers or gaskets to provide weather-tight construction.

	B. Install joint sealants at perimeter joints and within the panel system in accordance with manufacturer's installation instructions.

	3.4 CLEANING
	A. Clean the panel system interior and exterior, immediately after installation.
	B. Refer to manufacturer's written recommendations.


	END OF SECTION 084523

	087100 - Brown Early Childhood Center Renovation - COMPLETE
	087100 - Door Index - Brown Early Childhood Center Renovation - COMPLETE
	087113 - AUTOMATIC DOOR OPERATORS - COMPLETE
	088000 - GLAZING - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Glass for doors, storefront framing, HM Framing, glazed Fiberglass-Sandwich-Panel Assemblies.
	2. Glazing sealants and accessories.


	1.3 DEFINITIONS
	A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. IBC:  International Building Code.
	D. Interspace:  Space between lites of an insulating-glass unit.

	1.4 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project Site.
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review temporary protection requirements for glazing during and after installation.


	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Glass Samples:  For each type of glass product other than clear monolithic vision glass the following products; 12 inches (300 mm) square.
	1. Tinted glass.
	2. Coated glass.
	3. Laminated glass.
	4. Insulating glass.

	C. Glazing Accessory Samples:  For sealants in 12-inch (300-mm) lengths.
	D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.

	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturers of insulating-glass units with sputter-coated, low-E coatings.
	B. Product Certificates:  For glass.
	C. Product Test Reports:  For coated glass, insulating glass, laminated glass and glazing sealants, for tests performed by a qualified testing agency.
	1. For glazing sealants, provide test reports based on testing current sealant formulations within previous 36-month period.

	D. Preconstruction adhesion and compatibility test report.
	E. Sample Warranties:  For special warranties.

	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings:  A qualified insulating-glass manufacturer who is approved and certified by coated-glass manufacturer.
	B. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	C. Glass Testing Agency Qualifications:  A qualified independent testing agency accredited according to the NFRC CAP 1 Certification Agency Program.
	D. Sealant Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.
	E. Mockups:  Build mockups to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Install glazing in mockups specified in Section 084113 "Aluminum-Framed Entrances and Storefronts" to match glazing systems required for Project, including glazing methods.


	1.9 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing:  Test each glass product, tape sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with elastomeric glazing sealants.
	1. Testing is not required if data are submitted based on previous testing of current sealant products and glazing materials matching those submitted.
	2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, tape sealants, gaskets, and glazing channel substrates.
	3. Test no fewer than five Samples of each type of material, including joint substrates, shims, sealant backings, secondary seals, and miscellaneous materials.
	4. Schedule enough time for testing and analyzing results to prevent delaying the Work.
	5. For materials failing tests, submit sealant manufacturer's written instructions for corrective measures including the use of specially formulated primers.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with insulating-glass manufacturer's written instructions for venting and sealing units to avoid hermetic seal ruptures due to altitude change.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or ...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or are below 40 deg F (4.4 deg C).


	1.12 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is defined as defects developed from normal use that are...
	1. Warranty Period:  10 years from date of Substantial Completion.

	B. Manufacturer's Special Warranty for Laminated Glass:  Manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty period.  Deterioration of laminated glass is defined as defects developed from normal use that are...
	1. Warranty Period:  10 years from date of Substantial Completion.

	C. Manufacturer's Special Warranty for Insulating Glass:  Manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal under normal u...
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Glass Product:  PPG Solarban 70XL, clear for 1” insulating glazing units. Subject to compliance with requirements, provide product indicated in glass schedules or comparable products.
	B. Source Limitations for Glass:  Obtain from single source from single manufacturer for each glass type.
	1. Obtain laminated glass from single source from single manufacturer.
	2. Obtain reflective-coated glass from single source from single manufacturer.

	C. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each product and installation method.

	2.2 PERFORMANCE REQUIREMENTS
	A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, or instal...
	B. Structural Performance:  Glazing shall withstand the following design loads within limits and under conditions indicated determined according to the IBC and ASTM E 1300.
	1. Design Wind Pressures:  As indicated on Drawings.
	2. Design Wind Pressures:  Determine design wind pressures applicable to Project according to ASCE/SEI 7, based on heights above grade indicated on Drawings.
	a. Wind Design Data:  As indicated on Drawings.
	b. Basic Wind Speed:  As indicated on Drawings.
	c. Importance Factor:  As indicated on Drawings.
	d. Exposure Category:  As indicated on Drawings.

	3. Design Snow Loads:  As indicated on Drawings.
	4. Maximum Lateral Deflection:  For glass supported on all four edges, limit center-of-glass deflection at design wind pressure to not more than 1/50 times the short-side length or 1 inch (25 mm), whichever is less.
	5. Differential Shading:  Design glass to resist thermal stresses induced by differential shading within individual glass lites.

	C. Safety Glazing:  Where safety glazing is indicated, provide glazing that complies with 16 CFR 1201, Category II.
	D. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.
	2. For laminated-glass lites, properties are based on products of construction indicated.
	3. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite.
	4. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K).
	5. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.
	6. Visible Reflectance:  Center-of-glazing values, according to NFRC 300.


	2.3 GLASS PRODUCTS, GENERAL
	A. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below unless more stringent requirements are indicated.  See these publications for glazing terms not otherwise defined in this Section or...
	1. GANA Publications:  "Laminated Glazing Reference Manual" and "Glazing Manual."
	2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

	B. Safety Glazing Labeling:  Where safety glazing is indicated, permanently mark glazing with certification label of manufacturer.  Label shall indicate manufacturer's name, type of glass, thickness, and safety glazing standard with which glass complies.
	C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IGCC.
	D. Strength:  Where annealed float glass is indicated, provide annealed float glass, heat-strengthened float glass, or fully tempered float glass as needed to comply with "Performance Requirements" Article.  Where heat-strengthened float glass is indi...

	2.4 GLASS PRODUCTS
	A. Clear Annealed Float Glass:  ASTM C 1036, Type I, Class 1 (clear), Quality-Q3.
	B. Ultraclear Float Glass:  ASTM C 1036, Type I, Class I (clear), Quality-Q3; and with visible light transmission of not less than 91 percent and solar heat gain coefficient of not less than 0.87.
	C. Fully Tempered Float Glass:  ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.

	D. Heat-Strengthened Float Glass:  ASTM C 1048, Kind HS (heat strengthened), Type I, Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.

	E. Ceramic-Coated Spandrel Glass:  ASTM C 1048, Type I, Condition B, Quality-Q3.

	2.5 INSULATING GLASS
	A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E 2190.
	1. Sealing System:  Dual seal, with manufacturer's standard primary and secondary sealants.
	2. Spacer:  Aluminum with black, color anodic finish.
	3. Desiccant:  Molecular sieve or silica gel, or a blend of both.


	2.6 GLAZING SEALANTS
	A. General:
	1. Compatibility:  Compatible with one another and with other materials they contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and application, as demonstrated by sealant ma...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Field-applied sealants shall have a VOC content of not more than 250 g/L.
	4. Sealants shall comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical E...
	5. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full range.

	B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 100/50, Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 790.
	b. GE Advanced Materials - Silicones; SilPruf LM SCS2700.
	c. May National Associates, Inc.; Bondaflex Sil 290.
	d. Pecora Corporation; 890NST.
	e. Sika Corporation U.S.; Sikasil WS-290.
	f. Tremco Incorporated; Spectrem 1.



	2.7 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers f...
	1. AAMA 804.3 tape, where indicated.
	2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; and complying with AAMA 800 for the following types:
	1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
	2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a full bead of liquid sealant.


	2.8 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, with requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with su...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

	2.9 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, t...
	1. Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	a. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight chamfers at junctions of edges and faces.
	C. Grind smooth and polish exposed glass edges and corners.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep systems.
	3. Minimum required face and edge clearances.
	4. Effective sealing between joints of glass-framing members.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that exterior and interior surfaces are readily identifiable.  Do not use materials that leave visible marks in the completed Work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass includes glass with edge damage or other imperfections that, when installed, could wea...
	C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
	1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requ...
	2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of tape.

	G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	I. Set glass lites with proper orientation so that coatings face exterior or interior as specified.
	J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first,  then to jambs.  Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cen...
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks, and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable st...
	D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks, and press firmly against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression...
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until seala...
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.7 CLEANING AND PROTECTION
	A. Immediately after installation remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than ...
	1. If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glass manufacturer.  Remove and replace glass that cannot be cleaned without damage to coatings.

	C. Remove and replace glass that is damaged during construction period.
	D. Wash glass on both exposed surfaces not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in writing by glass manufacturer.

	3.8 GLASS SCHEDULE (Reference Drawings for Location) Fiberglass-Sandwich-Panel Assemblies
	A. Glass Type “A” :  Fiberglass-Sandwich-Panel:
	1. Refer to Section 084523 - Fiberglass-Sandwich-Panel Assemblies

	B. Glass Type “B” INSULATED:  Solar Control Low-E Insulating-Glass Units:
	1. Overall Unit Thickness:  1 inch.
	2. Thickness of Each Lite:  6.0 mm.
	3. Interspace Content: Air.
	4. Outdoor Lite (GLASS-1): Uncoated Clear Float-Glass Kind HS (heat-strengthened).
	5. Indoor Lite (GLASS-2):  Coated Clear Float-Glass with Low-E coating on inboard (3) surface.

	C. Glass Type “C” INSULATED TEMPERED: Solar Control Low-E Insulating-Glass Units:
	1. Overall Unit Thickness:  1 inch.
	2. Thickness of Each Lite:  6.0 mm.
	3. Interspace Content: Air.
	4. Outdoor Lite (GLASS-1): Tempered Uncoated Clear Float-Glass Kind FT (Fully Tempered).
	5. Indoor Lite (GLASS-2):  Tempered Coated Clear Float-Glass with Low-E coating on inboard (3) surface. Kind FT (Fully Tempered).

	D. Glass Type “D” 1/4 INCH CLEAR TEMPERED:
	1. Thickness of Lite:  6.0 mm.
	2. Lite (GLASS-1): Uncoated Clear Float-Glass Kind FT (Fully Tempered).




	090170 - MAINTENANCE OF WALL FINISHES - COMPLETE
	PART 1 GENERAL
	1.1 Summary
	A. Provide cleaning of existing wall surface in preparation for resurfacing and/or recoating.

	1.2 Related Documents
	1.3 Materials – Cleaning Solutions
	A. General
	1. Mix and use commercially available cleaning solutions in accordance with the cleaning product manufacturer’s instructions.
	2. Refer technical questions about specific commercial cleaning products to the cleaning product manufacturer.
	3. Use and dispose of cleaning solutions and rinse water in accordance with applicable local regulations.
	4. DO NOT USE solvent based cleaners (acetone, gasoline, ketones, mineral oils, or turpentine)


	1.4 Mild Detergent Wash
	A. Solution of 1 – 2 cups tri-sodium-phosphate (TSP) or TSP substitute per gallon of warm water
	B. General Purpose Cleaner by Wind-lock Corp., www.wind-lock.com
	C. Wash Down™ by Demand Products, www.demandproducts.com
	D. EIFS Clean ‘N Prep by PROSOCO, www.prosoco.com
	E. Other commercial general cleaners as recommended by the cleaning material manufacturer for the surface to be cleaned.

	1.5 Efflorescence Removal
	A. Efflorescence and Scale Remover, by Demand Products
	B. Sentry Efflorescence and Scale Remover, by Wind-lock Corp.
	C. Other commercial efflorescence cleaners as recommended by the cleaning material manufacturer for the surface to be cleaned.

	1.6 Algae and Mildew Removal
	A. Solution of ½ to 1 quart household bleach to 1 gallon of water (may be added to TSP detergent solution for general cleaning)
	B. Miracle Mildew Remover by Wind-lock Corp.
	C. Other commercial algae and mildew cleaners as recommended by the cleaning material manufacturer for the surface to be cleaned.


	PART 2 Execution
	2.1 General
	A. The techniques described in this section may be used on painted or coated concrete, stucco or EIFS surfaces. All techniques are not necessarily appropriate for all substrates.
	B. Test method and material in an inconspicuous area to verify techniques and materials to be used.
	C. Use the least aggressive means that produces effective results.
	D. Use methods in compliance with applicable local regulations.
	E. Protect adjacent construction, property and landscaping from overspray where cleaning solutions are used.
	F. Follow applicable regulations for personal protective equipment when performing cleaning.

	2.2 Application of Cleaning Solutions
	A. Commercial cleaning products:
	1. Select the appropriate cleaning solution and apply in accordance with the cleaning solution manufacturers recommendations.
	2. Rinse thoroughly with clean water to remove all residue and surface contaminants.

	B. Generic mild detergent wash:
	1. Apply mild detergent solution to the wall area to be cleaned.
	2. Rinse thoroughly with clean water to remove all residue and surface contaminants.

	C. Generic algae and mildew removal:
	1. Apply algae and mildew removal solution and allow to soak for minimum 15 minutes. (Reapplication may be necessary for severe growth).
	2. Use hand-scrubbing technique to remove streaking or other localized growth.
	3. Rinse thoroughly using clean water to remove all residue and surface contaminants.


	2.3 Hand-Scrubbing
	A. Use hand scrubbing technique for localized stubborn stains that are resistant to low pressure washing techniques or otherwise require special treatment.
	B. Use soft to medium bristled brush
	C. Avoid overly aggressive scrubbing which could damage the existing coatings. DO NOT USE stiff-bristled or wire brushes.

	2.4 Pressure Washing (as means of cleaning existing coating)
	A. Use cool or warm water. DO NOT USE steam or high temperature methods when existing coatings are to remain in-place
	B. Use minimum 30 degree fan tip
	C. Determine distance from wall and pressure required to provide satisfactory results without damage to existing coatings or substrates based on test area.
	1. Use pressure in the range of 2500 psi to 3000 psi for coatings applied to solid substrates (concrete, masonry, and stucco), unless undesirable effects are produced. If damage to existing coating occurs, adjust pressure, distance of tip from wall, o...
	2. Determine if architectural features are foam shapes to protect against accidental damage in cases where they are attached to solid substrates such as stucco, masonry or concrete. Limit pressure to 500 psi, maximum, for foam trim features.


	2.5 Pressure Washing (as a means of removing existing coating layers)
	A. Determine pressure, fan tip angle and tip distance from wall as required to remove loose coatings or excess coating applications on solid substrates.
	B. Verify that the technique does not produce damage to the substrate and adjust as necessary.
	C. Dispose of rinse-water and waste in accordance with appropriate local regulations.



	092216 - NON-STRUCTURAL METAL FRAMING - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
	2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

	B. Related Requirements:
	1. Division Section 05 "Cold-Formed Metal Framing" for exterior and interior load-bearing and exterior non-load-bearing wall studs; floor joists; roof rafters and ceiling joists; and roof trusses.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For firestop tracks, from ICC-ES.


	PART 2 -  PRODUCTS
	2.1 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating: Manufacturer’s standard corrosion-resistant zinc coating.

	B. Studs and Runners:  ASTM C 645.
	1. Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.033 inch, minimum 20 gage.
	b. Depth:  As indicated on Drawings.


	C. Slip-Type Head Joints:  Where indicated, provide the following:
	1. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate de...
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) Clark/Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.
	2) MBA Building Supplies; FlatSteel Deflection Track.
	3) Steel Network Inc. (The); VertiClip SLD Series.
	4) Superior Metal Trim; Superior Flex Track System (SFT).



	D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness:  Unless indicated on Drawings, provide 0.033 inch, minimum 20 gage.

	E. Cold-Rolled Channel Bridging:  Steel, 0.053-inch minimum base-metal thickness, with minimum 1/2-inch-wide flanges.
	1. Depth:  Unless indicated on Drawings, provide minimum 1-1/2 inches.
	2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches, 0.068-inch- thick, galvanized steel.

	F. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  Unless indicated on Drawings, provide 0.033 inch, minimum 20 gage.
	2. Depth:  As indicated on Drawings.

	G. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch wide flanges.
	1. Depth:  As indicated on Drawings.
	2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum uncoated-steel thickness of 0.033 inch.
	3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or double strand of 0.048-inch-diameter wire.


	2.2 STEEL SUSPENDED CEILINGS AND SOFFIT FRAMING
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or double strand of 0.048-inch- diameter wire.
	B. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Armstrong World Industries, Inc.; Drywall Grid Systems.
	b. Chicago Metallic Corporation; Drywall Grid System.
	c. USG Corporation; Drywall Suspension System.



	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required...
	1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of time needed for coordination and construction.


	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	1. Gypsum Plaster Assemblies:  Also comply with requirements in ASTM C 841 that apply to framing installation.
	2. Portland Cement Plaster Assemblies:  Also comply with requirements in ASTM C 1063 that apply to framing installation.
	3. Gypsum Veneer Plaster Assemblies:  Also comply with requirements in ASTM C 844 that apply to framing installation.
	4. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application:  16 inches o.c. unless otherwise indicated.
	2. Tile Backing Panels:  16 inches o.c. unless otherwise indicated.

	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around d...
	1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.
	4. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.

	E. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	F. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.

	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Hangers:  48 inches o.c. unless otherwise indicated

	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Do not attach hangers to steel roof deck.
	4. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts that extend through forms.
	5. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	E. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	F. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet  measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.6 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.



	092400 – CEMENT PLASTER - COMPLETE
	PART 1 GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Repair distress and construction deficiencies in portland cement-based plaster (stucco) walls.
	2. Repair nonstructural cracks in stucco brown coat and finish.
	3. Repair flashing and waterproofing deficiencies at stucco system terminations.
	4. Resurface wall to provide uniform appearance in accordance with owner’s requirements.
	5. Exterior vertical plasterwork (stucco).


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project Site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show locations and installation of control and expansion joints, including plans, elevations, sections, details of components, and attachments to other work.
	C. Samples for Initial Selection: For each type of factory-prepared finish coat and for each color and texture specified.
	D. Repair and coating manufacturers’ specifications, details, installation instructions and product data.
	E. Manufacturer’s standard material warranty.
	F. A list of minimum three job references.

	1.5 QUALITY ASSURANCE
	A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Build mockups for each substrate and finish texture indicated for cement plastering, including accessories.
	a. Size: 64 sq. ft. or SF required to adequately show all conditions indicated below.
	b. Location 1 – All Exterior Jamb, Head, Sill conditions, include soffit and exterior wing walls  around 1 typical classroom room 104.
	c. Location 2 – Transition from existing construction to new construction at the exterior wall of rooms #117 Girls & #115 Boys.
	d. Location 3 – The Exterior Corner between rooms #115 Boys and #114 Computer Lab.

	2. For interior plasterwork, simulate finished lighting conditions for review of mockups.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 REFERENCES
	A. ASTM Standards
	B. Other References

	1.7 DESIGN REQUIREMENTS
	A. A qualified repair contractor shall provide the services and details listed in this section.
	B. Determine repair scope and detail design requirements based on inspection of the field conditions.
	C. Provide crack repair detail for cracks not wider than 1/16-inch (1.6 mm) nominal width
	D. Provide crack repair detail for cracks wider than 1/16-inch (1.6 mm) but not wider than 1/8-inch (3.2 mm)
	E. Provide flashing installation, repair and/or replacement details for applicable conditions listed in 1.07 of this specification and indicate locations of each repair on project drawings. Flashing remediation shall be based on standard flashing requ...
	1. Provide head flashing above all window and door openings.
	2. Provide weep screed and/or flashing at the bottom of the stucco system.
	3. Terminate stucco system minimum 2-inches (51 mm) above paved grade and roofing materials.
	4. Terminate stucco system minimum 4-inches (102 mm) above soil and landscaped finished grades.
	5. Provide metal flashing for non-vertical or low slope projections to drain water away from the wall exterior.
	6. Provide control joint layout, 140 SF maximum coverage area without control joint.

	F. Integrate all flashing repair and replacement with the water-resistive barrier system to provide direct and continuous drainage to the exterior of the wall.
	G. Terminate stucco system using casing bead around perimeters of windows and doors. Provide minimum ½-inch-wide (12.5 mm) space between casing and window frame. Install sealant joint at perimeters of window, doors and mechanical penetrations.
	H. Indicate on the project drawings locations where resurfacing, refinishing, and/or recoating is required.
	I. Provide detail drawings consistent with Basis of Design - Sto guideline details and Sto product installation instructions.
	J. Where lath is cut to facilitate repairs, wire-tie replacement lath to surrounding lath with 1/2-inch (12.5 mm) overlap.
	K. As an option to flashing as noted in 1.04 D7, apply waterproof base coat with reinforcing mesh to stucco brown coat on the top surfaces of projecting elements and immediately above and below Projecting elements shall be sufficiently sloped to provi...

	1.8 QUALITY ASSURANCE
	A. Manufacturer’s requirements
	1. Stucco and finish material manufacturer shall be experienced provider of cementitious and polymer-based materials for use in stucco construction and repair for minimum 25 years.
	2. Stucco and finish manufacturer shall have a manufacturing quality control system that is certified to comply with ISO 9001-2008 and an environmental quality management system certified to comply with ISO 14001-2004.

	B. Contractor requirements
	1. Contractor shall be licensed and insured and shall have been engaged in stucco and stucco repair construction for minimum three years.
	2. Contractor shall be knowledgeable in the proper handling, use and installation of Sto or other manufacturer of materials..
	3. Contractor shall employ skilled mechanics who are experienced and knowledgeable in the repair procedures and requirements of the specified project.
	4. Contractor shall have completed minimum three projects of similar size, scope and complexity to the project being specified.
	5. Contractor shall provide the proper equipment, manpower and supervision on the job site to perform the repair procedures in accordance with Sto’s published repair specifications, applicable Sto details and the contract documents.

	C. Inspection requirements
	1. Quality control inspections shall be provided for by the owner or owner’s representative.
	2. Inspectors shall be qualified by experience to evaluate field conditions before and during the repair process and shall be familiar with the specified repair procedures prior to commencement of work.
	3. Inspections shall be provided at key intervals during each repair.
	4. Inspect locations for flashing repair and other locations where existing stucco must be removed after demolition of the cementitious stucco is completed; before any existing flashing is removed; and before any new materials are installed. Verify th...
	5. Inspect the condition of the water-resistive barrier and transition elements for visible evidence of material integrity and continuity of the system.
	6. Inspect the conditions of newly installed or replaced flashing, water-resistive barrier components and replacement lath (if applicable) before installing the replacement scratch coat. Verify that flashing and water-resistive barrier installation is...
	7. Inspect the final appearance of each repair location to verify compliance with owner requirements.


	1.9 DELIVERY, STORAGE AND HANDLING
	A. Deliver all materials in their original sealed containers bearing manufacturer’s name and product identification.
	B. Protect liquid products (pails) from freezing and temperatures greater than 90 degrees F (32 degrees C). Do not store in direct sunlight.
	C. Protect portland cement based materials (bag products) from moisture and humidity. Store under cover and off of the ground in a dry location.

	1.10 PROJECT/SITE CONDITIONS
	A. Apply materials only when surface and ambient temperatures are above 40 degrees F (4 degrees C) and are expected to remain above 40 degrees F (4 degrees C) for 24 hours after application.
	B. Provide supplementary heat for installation in temperatures less than 40 degrees F (4 degrees C).
	C. Provide protection of surrounding areas and adjacent surfaces from spillage, splatter, overspray or other unintended contact with the materials that are being applied.

	1.11 COORDINATION AND SCHEDULING
	A. Schedule repairs to permit inspections where specified in Section 1.05.
	B. Do not start repairs in an area unless sufficient work can be completed such that the area is weather-tight at the end of the work shift. Alternatively allow sufficient time before the end of the work shift to provide weather protection until work ...
	C. Coordinate with all trades involved to schedule work to result in the proper sequencing of materials within the repair (proper lapping of water resistive system components and flashing).
	D. Schedule finish and coating application to large areas such that each day’s application will end at an architectural break.

	1.12 WARRANTY
	A. Provide manufacturer’s standard warranty for products used.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Provide stucco, surface leveling, primer, waterproofing, and coatings (as applicable) from single manufacturer:
	1. Basis of Design - Sto Corp., 3800 Camp Creek PKWY, Building 1400, Suite 120, Atlanta, GA 30331; www.stocorp.com, 1-800-221-2397

	B. Provide galvanized metal lath and stucco accessory components from qualified manufacturer.

	2.2 GLASS FIBER MESH REINFORCEMENT
	A. Provide alkali resistant, open weave glass fiber mesh reinforcing for surface leveling and waterproof base coat at all locations.
	1. Products:
	a. Sto Mesh – alkali-resistant, glass-fiber reinforcing mesh for use with Sto base coat products to provide crack resistance.
	b. Sto Detail Mesh – alkali-resistant, glass-fiber reinforcing mesh for use with Sto base coats to provide crack resistance and at system terminations.
	c. StoGuard Mesh – self-adhesive mesh for use with Sto Gold Fill water resistive barrier joint and transition treatment.



	2.3 LEVELER/BASE COAT/SKIM COAT
	A. Conditions vary, use the appropriate product based on the condition.
	B. Provide high-build polymer-modified portland cement-based base coat for surface leveling over cementitious finishes and brown coat.
	1. Products:
	a. Sto Primer adhesive B – one-component, polymer-modified, cement based, dry powder material used as an adhesive and base coat



	2.4 WATER-RESISTIVE BARRIER
	A. Provide water-resistive barrier coating and transition membrane system.
	1. Products:
	a. Sto GoldCoat – fluid-applied waterproof air-barrier coating for moisture protection of sheathing, masonry and concrete substrates behind stucco cladding.
	b. StoGuard Tape – fabric-faced, self-adhesive modified asphaltic flashing tape for use with Sto EmeraldCoat as transition at flashing, windows, mechanical penetrations and at system terminations.
	c. StoGuard Fabric – non-woven fabric tape for use with Sto EmeraldCoat as a transition element by embedment of the StoGuard Fabric into wet EmeraldCoat. Used as transition membrane from Sto EmeraldCoat onto top edge of StoGuard Tape.


	B. Provide ASTM D 226 compliant asphalt saturated kraft building paper, Grade D, No. 15 (where required) over Sto GoldCoat.

	2.5 PORTLAND CEMENT PLASTER
	A. Provide portland cement stucco scratch and brown coat.
	1. Products:
	a. StoPowerwall 103 Stucco
	b. StoPowerwall 108 Scratch and Brown - Stucco Polymer Modified scratch and brown.



	2.6 PORTLAND CEMENT
	A. Provide ASTM C 150 Type I, Type II, or Type I-II cement for mixing with Sto Flexyl.

	2.7 PRIMER
	A. Provide pH resistant acrylic primer to be used on stucco brown coat.
	1. Product: Sto Prime


	2.8 POLYMERIC FINISH
	A. Provide polymeric elastomeric or acrylic finish. Color and texture to be determined based on mockup.
	1. Elastomeric Finish products
	a. Sto Powerflex – Elastomeric acrylic textured stucco finish



	2.9 MIXING
	A. Mix in accordance with manufacturer’s printed instructions.
	B. Mix cementitious products with clean, potable water.


	PART 3 EXECUTION
	3.1 ACCEPTABLE INSTALLERS
	A. Prequalify repair contractor under Quality Assurance requirements of this specification (section 1.05.B).

	3.2 EXAMINATION
	A. Field inspect locations in need of repair.
	B. Establish clear understanding of the repair scope and process with the mechanics that will perform the work for each individual location.

	3.3 SELECTIVE DEMOLITION
	A. Use hearing, eye, ear and respiratory personal protective equipment when performing demolition.
	B. Provide adequate protection to persons and property from potential falling debris from demolition and repair construction.
	C. Stucco Removal:
	1. Saw cut perimeter of repair area with a masonry blade set to a depth that will not cut into the sheathing.
	2. Chip stucco at the edges of the saw cut to provide a minimum ½-inch perimeter of exposed lath where lath is to be repaired or replaced.
	3. Remove stucco such that patches will be square or rectangular shaped. Avoid re-entrant corners within patches and constructing patches with greater than 2.5: 1 length-to-width ratios.

	D. Finish removal:
	1. Remove finish where required to cosmetically match finish texture with surrounding unaltered stucco. Finish shall be removed minimum 1-inch (25mm) around the perimeter of saw-cut or chipped areas, and on both sides of cracks to be repaired using cr...
	2. Finish removal shall be by grinding, scraping, or chemical stripping product approved by the design professional.
	3. Use chemical stripping products in accordance with the product manufacturer’s written instructions.
	4. Dispose of waste and rinse water from chemical stripping of finish in accordance with local regulations.


	3.4 REPAIR OF CRACKS 1/16-INCH (1.6 mm) WIDE AND SMALLER
	A. Cracks not wider than 1/32-inch (0.8 mm) (hairline cracks).
	1. Clean existing surface in accordance with Sto reStore Cleaning Specification RC100
	2. Coat wall surface with Sto Elastomeric Coating (Stolastic or StoSilco Lastic) in accordance with written product instructions.

	B. Cracks not wider than 1/16-inch (1.6 mm)
	1. Remove finish along crack as specified in section 3.03.C.
	2. Clean crack using oil-free compressed air.
	3. Seal crack with Sto Flexible Crack Filler and tool surface flush with brown coat.
	4. Apply new finish to match surrounding texture and color.


	3.5 REPAIR OF CRACKS 1/16-INCH (1.5mm) WIDE TO MAXIMUM 1/8-INCH (3.2mm) WIDE
	A. Remove finish along crack as specified in section 3.03.C.
	B. Clean crack using oil-free compressed air.
	C. Fill crack with Sto Flexible Crack Filler and tool surface flush.
	D. Apply Sto skim coat material (selected form section 2.05 of this specification) along both sides of crack and tool flat. Embed 2-inch wide (50 mm) strip Sto Detail Mesh generally centered on crack and tool into fresh Sto skim coat material using ta...
	E. Apply new finish to match surrounding texture and color.

	3.6 FLASHING REPLACEMENT
	A. Repair flashing and/or correct conditions in locations indicated on the project drawings and as described in section 1.04 of this specification.
	B. Remove stucco in accordance with section 3.01 of this specification.
	C. Remove enough area to permit proper installation of flashing as detailed in Sto Corp. guideline details for stucco construction (available at www.stocorp.com).
	D. Inspect the condition of the water-resistive barrier membrane and transition materials.
	E. Repair or replace damaged water resistive barrier system components.
	F. Install replacement components in a sequence and manner to provide shingle-laps and provide a continuous path for moisture drainage to the exterior of the wall via the flashing.
	G. Install new flashing components such that finished repair will comply with Sto Corp. guideline details for stucco construction.
	H. Mix and apply stucco scratch and brown coats in accordance with ASTM C 926 to match existing stucco thickness. Cover with polyethylene sheeting or otherwise moist-cure for minimum 48-hours.
	I. Where finish is specified directly to new stucco, prime the new stucco brown coat surfaces with Sto Hot Prime prior to finish application.
	J. Where further surface leveling or surface applied waterproofing is specified, apply leveler or waterproof base coat after completion of the 48-hour cure period.

	3.7 SURFACE DEFECT REPAIR
	A. Localized finish repair
	1. Remove affected finish in accordance with section 3.03.C of this specification.
	2. Clean exposed brown coat surface to remove all dust, dirt, and other bond-inhibiting materials.
	3. Apply Sto Hot Prime in accordance with written product instructions.
	4. Apply finish to match surrounding stucco texture and color.

	B. Localized brown coat repair within field of wall
	1. Remove stucco in accordance with section 3.03 fof this specification.
	2. Remove stucco minimum 2-inch (50 mm) in all directions beyond area of concern where lath replacement is required.
	3. Remove and replace damaged or corroded lath.
	a. Remove damaged lath minimum 1-inch (25 mm) in all directions beyond area of concern.
	b. Repair water-resistive barrier system as necessary to correct any damage that is either existing or caused by stucco and lath removal actions.
	c. Cut replacement lath to provide minimum 1/2-inch (12.5 mm) overlap on all sides.
	d. Wire tie new lath to existing lath at maximum spacing of 8-inches (203 mm).
	e. Provide minimum 4 wire ties for small lath replacements.

	4. Mix and apply stucco scratch and brown coats in accordance with ASTM C 926 to match existing stucco thickness. Cover with polyethylene sheeting or otherwise moist-cure for minimum 48-hours.
	5. Where finish is specified directly to new stucco, prime the new stucco brown coat surfaces with Sto Hot Prime prior to finish application.
	6. Where further surface leveling or surface applied waterproofing is specified, apply leveler or waterproof base coat after completion of the 48-hour cure period.

	C. Remedial accessory installation
	1. Remove stucco in accordance with section 3.03 of this specification.
	2. Remove stucco a sufficient distance from accessory to permit removal of the existing accessory and wire-tie connection of new accessory.
	3. Remove and replaced damaged accessories
	a. Cut damaged section of existing accessory and remove from wall.
	b. Repair water-resistive barrier system if damage is present or occurs as a result of the accessory removal.
	c. Wire tie new accessory to existing lath at maximum spacing of 8-inches (203 mm).
	d. Provide minimum 4 wire ties for small lengths of replacement.

	4. Align new sections of corner and casing beads carefully to match adjacent accessories.
	5. Set both ends of all accessory replacements pieces in wet sealant. Mix and apply stucco scratch and brown coats in accordance with ASTM C 926 to match existing stucco thickness. Cover with polyethylene sheeting or otherwise moist-cure for minimum 4...
	6. Where finish is specified directly to new stucco, prime the new stucco brown coat surfaces with Sto Hot Prime prior to finish application.
	7. Where further surface leveling or surface applied waterproofing is specified, apply leveler or waterproof base coat after completion of the 48-hour cure period.

	D. New accessory installation
	1. Remove stucco in accordance with section 3.03 of this specification in locations where required accessories are not present.
	2. Install new corner beads, casing beads, weep screeds or other accessories in accordance with ASTM C 1063.
	3. Set ends of accessories in wet sealant.
	4. Mix and apply stucco scratch and brown coats in accordance with ASTM C 926 to match existing stucco thickness. Cover with polyethylene sheeting or otherwise moist-cure for minimum 48-hours.
	5. Where finish is specified directly to new stucco, prime the new stucco brown coat surfaces with Sto Hot Prime prior to finish application.
	6. Where further surface leveling or surface applied waterproofing is specified, apply leveler or waterproof base coat after completion of the 48-hour cure period.


	3.8 STUCCO DELAMINATION FROM CONCRETE SUBSTRATES
	A. Define repair area based on sounding and remove stucco to sound substrate.
	B. Extend repairs laterally to adjacent well-bonded material.
	C. Scarify or chip concrete substrates to provide a surface profile sufficient for bonding of new stucco application.
	D. ICRI surface profile minimum SP-3
	E. Clean prepared surface to remove all dust, dirt, laitance, oils and other potentially bond inhibiting materials.
	F. Check ability of surface to receive directly bonded stucco by checking for absorption of water into the concrete. If water does not readily absorb into concrete, provide additional surface preparation or mechanical anchorage for stucco.
	G. Install stucco in accordance with product instructions.

	3.9 FINISH
	A. Apply Sto finish in accordance with Sto written instructions for the specified product.

	3.10 COATING
	A. Prepare surface to receive Sto coating in accordance with Sto reStore Cleaning specification RC100.
	B. Apply Sto coating in accordance with Sto written instructions for the specified product.



	092900 - GYPSUM BOARD - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	2. Exterior gypsum board wall sheathing
	3. Tile backing panels
	4. Texture finishes
	5. Gypsum wall board accessories


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For the following products:
	1. Trim Accessories:  Full-size Sample in 12-inch long length for each trim accessory indicated.
	2. Textured Finishes:  Manufacturer's standard size for each textured finish indicated and on same backing indicated for Work.


	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing and inspecting agenc...
	1. Fire-Resistance-Rated Assemblies:  Indicated by design designations from UL's "Fire Resistance Directory."

	B. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Install mockups for the following:
	a. Each level of gypsum board finish indicated for use in exposed locations.
	b. Each texture finish indicated.

	2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed surfaces for review of mockups.
	3. Simulate finished lighting conditions for review of mockups.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.5 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.6 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. American Gypsum.
	2. CertainTeed Corp.
	3. Georgia-Pacific Gypsum LLC.
	4. National Gypsum Company.
	5. USG Corporation.

	B. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	1. Thickness:  5/8 inch.
	2. Long Edges:  Tapered.

	C. High Impact Resist Gypsum Wallboard:
	1. "High Impact-Resistant Gypsum Wallboard", ASTM C 630 and C 1396, Type X, 5/8 inch thick, manufactured to produce Classification Level 3 - heavy duty resistance to surface indentation and through-penetration than standard gypsum panels, with core ty...
	a. Available Products: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1.  National Gypsum Company; Fire-Shield Hi-Impact XP Wallboard


	D. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M.
	1. Core:  5/8 inch, Type X.
	2. Long Edges:  Tapered.
	Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.4 EXTERIOR GYPSUM BOARD WALL SHEATHING
	A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each area and correspond with support system indicated.
	B. Glass-Mat Gypsum Sheathing Board: ASTM C1177/C1177M, with Type X core, 5/8 inch thick unless otherwise indicated on Drawings.
	1. Available Product: Georgia-Pacific Gypsum Corp.; Dens-Glass Gold.

	C. Weather Barrier: Fluid Applied air and water barrier, See Section 072726.

	2.5 TILE BACKING PANELS
	A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each area and correspond with support system indicated.
	B. Glass-Mat, Water-Resistant Backing Board:  ASTM C 1178/C 1178M, with Type X core, 5/8 inch thick unless otherwise indicated on drawings. Provide tile backing panels behind all tile finish.
	1. Available Product:  Georgia-Pacific Gypsum Corp.; Dens-Shield Tile Backer.


	2.6 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Paper faced metal beads and trim products.  Vinyl trim to receive joint compound
	a. Available Product: USG; Beadex.
	b. Available Product: TrimTex

	2. Shapes:
	a. Cornerbead:  Use at outside corners.
	b. L Bead: Where walls abut dissimilar surfaces.
	c. Expansion (Control) Joint: Use where indicated and required per manufacturer’s installation instructions.



	2.7 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.
	2. Tile Backing Panels:  As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-purpose compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.
	5. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-purpose compound.

	D. Joint Compound for Tile Backing Panels:
	1. Glass-Mat, Water-Resistant Backing Panel:  As recommended by manufacturer.


	2.8 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.

	C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

	D. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Accumetric LLC; BOSS 824 Acoustical Sound Sealant.
	b. Grabber Construction Products; Acoustical Sealant GSC.
	c. Pecora Corporation; AC-20 FTR.
	d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant.
	e. USG Corporation; SHEETROCK Acoustical Sealant.



	2.9 TEXTURE FINISHES
	A. Primer:  As specified in Specification Section 099100.
	B. Non-Aggregate Finish:  Pre-mixed, vinyl texture finish for spray application.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; ProRoc Easi-Tex Spray Texture.
	b. USG Corporation; BEADEX FasTex Wall and Ceiling Spray Texture.

	2. Texture:  Medium Orange Peel.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	H. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrat...
	I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.
	J. Sound, Smoke, and Fire Isolation: Back-to-back penetrations, or openings within the same space between studs is unacceptable. Isolate one from the other with insulation, or other means approved by the Architect.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Wallboard Type: As indicated on Drawings
	2. Abuse-Resistant Type: As indicated on Drawings.
	3. High Impact Resist Type: As indicated on Drawings.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	4. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.


	3.4 APPLYING TILE BACKING PANELS
	A. Glass-Mat, Water-Resistant Backing Panels:  Comply with manufacturer's written installation instructions and install at locations indicated to receive tile.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to ASTM C 840, for locations indicated:
	1. Level 1: Embed tape at joints in ceiling plenum areas, concealed areas, and where indicated, unless a higher level of finish is required for fire-resistance-rated assemblies and sound-rated assemblies.
	2. Level 2: Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim flanges where panels are substrate for tile.
	3. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to tape, fasteners, and trim flanges at panel surfaces that will be exposed to view, unless otherwise indicated.


	3.6 APPLYING TEXTURE FINISHES
	A. Surface Preparation and Primer:  Prepare and apply primer to gypsum panels and other surfaces receiving texture finishes.  Apply primer to surfaces that are clean, dry, and smooth.
	B. Texture Finish Application:  Mix and apply finish using powered spray equipment, to produce a uniform texture matching approved mockup and free of starved spots or other evidence of thin application or of application patterns.
	C. Prevent texture finishes from coming into contact with surfaces not indicated to receive texture finish by covering them with masking agents, polyethylene film, or other means.  If, despite these precautions, texture finishes contact these surfaces...

	3.7 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	093000 - TILING - COMPLETE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Floor tiles.
	2. Wall tiles.
	3. Waterproof membrane for thin set tile installations.
	4. Crack-suppression membrane for thin-set tile installations.
	5. Grouts
	6. Metal edge strips installed as part of tile installations.


	1.2 DEFINITIONS
	A. Module Size:  Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint width indicated.
	B. Facial Dimension:  Actual tile size (minor facial dimension as measured per ASTM C 499).

	1.3 PERFORMANCE REQUIREMENTS
	A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the following values as determined by testing identical products per ASTM C 1028:
	1. Level Surfaces:  Minimum 0.6.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern at wall locations only.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.
	1. Indicate locations of metal strips for floors and walls

	C. Samples for Verification:
	1. Full-size units of each type and composition of tile and for each color and finish required.
	2. Full-size units of each type of trim and accessory for each color and finish required.
	3. Metal edge strips in 6 inch lengths.

	D. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer and Installer.
	E. Product Certificates:  For each type of product, signed by product manufacturer.
	F. Qualification Data:  For Installer.
	G. Material Test Reports:  For each tile-setting and -grouting product.

	1.5 QUALITY ASSURANCE
	A. Manufacturers: Provide Products of company specializing in manufacture of wall and floor tiles (ceramic, porcelain, mosaics, etc.) with minimum experience of 10 years.
	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section through one source from a single manufacturer for each product:
	1. Waterproofing.
	2. Joint sealants.
	3. Metal edge strips.

	D. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination." Installer to layout full size joint locations for floor and wall onsite. Layout to be approved...
	E. Installer Qualifications:  Submit documentation that the flooring contractor employs installers that have:
	1. Installers: Execute work of this Section using a company who is a member in good standing with TCNA and has minimum 5 years successful experience in application of Products, systems and assemblies specified. Perform tile work using skilled mechanic...

	F. Mockups:
	1. Construct a minimum [100 feet (10 m) square] mock-up complete with movement joint at Project location designated by Architect for acceptance. Ensure mock-up area is cleaned and properly prepared for tiling using specified setting and grouting mater...
	2. After mock-up has cured and been inspected, discuss pertinent remarks, observations and recommendations in the presence of participants.
	3. Once accepted, mock-up including recorded remarks and recommendations remains part of finished work and used as a quality reference standard for balance of Project


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirement in ANSI A137.1 for labeling sealed tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Store liquid latexes and emulsion adhesives in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting t...

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.
	B. Concrete Curing:  Do not install flooring material over concrete substrates unless substrates meet flooring, adhesive, or crack suppression membrane manufacturer’s current requirements for bond test, calcium chloride test, relative humidity test an...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed, for each type, composition, color, pattern, and size indicated.
	a. Verify amount of extra material required with Owner before Delivery.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the manufacturers specified.


	2.2 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard grade requirements, unless otherwise indicated.
	2. For facial dimensions of tile, comply with requirements relating to tile sizes specified in Part 1 "Definitions" Article.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI standards referenced in "Setting and Grouting Materials" Article.
	C. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and ...
	D. Colors, Textures, and Patterns: Where manufacturer's standard products are indicated for tile, grout, and other products requiring selection of colors, surface textures, patterns, and other appearance characteristics, provide specific products or m...
	1. As specified in the Finish Legend on drawings.

	E. Factory Blending:  For tile exhibiting color variations within ranges selected during Sample submittals, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match a...
	F. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, or are equal to, products specified.

	2.3 TILE PRODUCTS
	A. Provide “Mosa.Tiles. Ultagres Porcelain Floor Tiles, unglazed”, unglazed, dry-pressed, single fired, fully vitrified porcelain floor tiles, manufactured with Ultragres procedure in accordance with EN 14411 annex G (Bla) and in accordance with ANSI ...
	1. Product: As specified in the Finish Legend of the drawings.
	2. Composition:  Porcelain
	3. Facial Dimensions:  As specified in the Finish Legend of the drawings
	4. Color and Pattern:  As specified in the Finish Legend of the drawings.
	5. Grout Color: be selected by Architect from manufacturer's full range.

	B. Provide “Mosa.Tiles. Glazed Wall tiles”, glazed, dry-pressed ceramic wall tiles, with white body in accordance with ANSI A137.1, Class P4 meeting or exceeding the following characteristics.
	1. Product: As specified in the Finish Legend of the drawings.
	2. Composition:  Porcelain
	3. Facial Dimensions:  As specified in the Finish Legend of the drawings
	4. Color and Pattern:  As specified in the Finish Legend of the drawings.
	5. Grout Color: be selected by Architect from manufacturer's full range.

	C. Wall Tile Trim Units:  Matching characteristics of adjoining flat tile and coordinated with sizes and coursing of adjoining flat tile where applicable.  Provide shapes as follows, selected from manufacturer's standard shapes:
	1. Outside corners on wall to receive metal accessory as indicated in drawings
	2. Top of tile wainscot to receive metal accessory as indicated in drawings
	3. Soffits where tile wraps from horizontal to vertical


	2.4 WATERPROOFING AND CRACK SUPPRESSING MEMBRANES  FOR THIN-SET TILE INSTALLATIONS
	A. General:  Manufacturer's standard product that complies with ANSI A118.10.  Submit one of the following products to the Architect for review.
	B. Unreinforced, Fluid-Applied Product:  Liquid-latex rubber in a consistency suitable for trowel application and intended for use as waterproofing.
	1. Products:
	a. Laticrete Hydroban or equal

	2. Coverage:
	a. Floor- Cover 100% under tile
	b. Wall- 6” up (behind cove base) in restrooms only
	c. Showers- 100% under floor and wall tile



	2.5 SETTING AND GROUTING MATERIALS
	A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4, consisting of the following:
	1. Basis of Design: Laticrete 254 Platinum
	2. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl acetate additive to which only water must be added at Project site.
	a. For wall applications, provide nonsagging mortar that complies with Paragraph F-4.6.1 in addition to the other requirements in ANSI A118.4.
	b. Provide white mortar at all locations where glass tile is specified. Retain setting and grouting materials below as required for installation methods selected; delete others.  For proprietary products, coordinate with list of manufacturers.


	B. Chemical-Resistant, Water-Cleanable, Tile-Setting and -Grouting Epoxy:  ANSI A118.3.
	1. Laticrete, Spectralock or Equal


	2.6 ELASTOMERIC SEALANTS
	A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the following requirements and with the applicable requirements in Section 079200 "Joint Sealants."
	1. Sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	2. Use primers, backer rods, and sealant accessories recommended by sealant manufacturer.

	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless otherwise indicated.
	C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints and oth...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. DAP Inc.; 100 percent Silicone Kitchen and Bath Sealant.
	b. Dow Corning Corporation; Dow Corning 786.
	c. GE Silicones; a division of GE Specialty Materials; Sanitary 1700.
	d. Laticrete International, Inc.; Latasil Tile & Stone Sealant.
	e. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
	f. Tremco Incorporated; Tremsil 600 White.



	2.7 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:
	1. Profile: As specified on drawings.
	2. Finish: As specified on drawings.

	C. Temporary Protective Coating:  Product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is completed ...
	1. As recommended by manufacturer and/or supplier.

	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Sealers used in interior locations must comply with VOC limits shown in Section 018113.

	2.8 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films, and curing compounds; and within flatness tolerances required by referenced ANSI A108 Series of tile installation standards for installations indicated.
	2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed before installing tile.
	3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust joint locations in consultation with Architect.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's current written recommendations to ensure adhesion of floor coverings.  Refer to Division 3 cast-in-place concrete for further requirements.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, hardeners, and other materials that could have a detrimental effect.
	2. Perform floor moisture, alkalinity, and bond tests in accordance with flooring manufacturer’s current written directives. Proceed with flooring installation only after all tests meet flooring manufacturer’s requirements.

	C. If any of the above flooring, adhesive or crack suppression membrane manufacturer’s current test requirements are not in compliance, architect shall be notified in writing. Work shall not proceed until slab is in compliance.
	D. Provide concrete substrates for tile floors installed with thin set mortar that comply with flatness tolerances specified in referenced ANSI A108 Series of tile installation standards.
	1. Fill cracks, holes, and depressions with trowelable leveling and patching compound according to tile-setting material manufacturer's written instructions.  Use product specifically recommended by tile-setting material manufacturer.
	2. Remove protrusions, bumps, and ridges by sanding or grinding.

	E. Blending:  For tile exhibiting color variations within ranges selected during Sample submittals, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other package...
	F. Field-Applied Temporary Protective Coating:  Where indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat u...

	3.3 INSTALLATION, GENERAL
	A. Joint Widths:  Install tile on floors and walls with the following joint widths:
	1. Porcelain Tile:  1/8 inch.

	B. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods indicated in ceramic tile installation schedules.
	C. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TC...
	1. For the following installations, follow procedures in the ANSI A108 Series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors composed of tiles 6 by 6 inches or larger.


	D. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint al...
	E. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	F. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work as shown in the Construction Documents.  Provide uniform joint widths, unl...
	G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installi...
	1. Locate joints in tile surfaces directly above joints in concrete substrates.
	2. Prepare joints and apply sealants to comply with requirements in Division 7 Section "Joint Sealants."


	3.4 WATERPROOFING AND CRACK SUPPRESSION MEMBRANE  INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written instructions to produce waterproof membrane of uniform thickness bonded securely to substrate.
	B. Install crack-suppression membrane to comply with manufacturer's written instructions to produce membrane of uniform thickness bonded securely to substrate.
	C. Do not install tile over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	3.5 WALL TILE INSTALLATION
	A. Install types of tile designated for wall installations to comply with requirements in the Wall Tile Installation Schedule, including those referencing TCA installation methods and ANSI setting-bed standards.
	B. Metal Edge Strips: Install at locations as indicated on the drawings
	C. Grout Sealer:  Apply grout sealer to grout joints according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer that has gotten on tile faces by wiping with soft...
	D. Joint Widths:  Install tile on walls with the following joint widths:
	1. Glass and Stone Wall Tile:  1/8 inch or to match grout joint established on mesh by manufacturer.
	2. Glazed Porcelain Wall Tile:  1/8 inch.

	E. Elastomeric Sealants: Install where required by TCA.  Provide where tile abuts another material.

	3.6 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove grout residue from tile as soon as possible.
	2. Clean grout smears and haze from tile according to tile and grout manufacturer's written instructions, but no sooner than 10 days after installation.  Use only cleaners recommended by tile and grout manufacturers and only after determining that cle...
	3. Remove temporary protective coating by method recommended by coating manufacturer that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent it from clogging drains.

	B. When recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.  Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.



	095113 - ACOUSTICAL PANEL CEILINGS - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Acoustical panels and exposed suspension systems for ceilings.
	a. Acoustical ceiling panels
	b. Exposed grid suspension system
	c. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings
	d. Perimeter Trim



	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.
	1. Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long samples of exposed wall molding and suspension system, including main runner and 4 foot cross tees.

	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each acoustical panel ceiling.
	D. Maintenance Data:  For finishes to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:
	1. Acoustical Ceiling Panel: Obtain each type through one source from a single manufacturer.
	2. Suspension System:  Obtain each type through one source from a single manufacturer.

	B. Seismic Standard:  Provide acoustical panel ceilings designed and installed to withstand the effects of earthquake motions according to the following:
	1. UBC Standard 25-2, "Metal Suspension Systems for Acoustical Panel and for Lay-in Panel Ceilings."
	2. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with ASTM E 580.
	3. Fire Performance Characteristics: When specified as "Fire Resistant", wood ceiling boards shall conform to Class 1, or A flame spread rating, when tested according to ASTM E-84


	1.5 DELIVERY, STORAGE AND HANDLING
	A. Deliver acoustical panels, suspension system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained...
	1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before beginning acoustical ceiling installation.


	1.7 COORDINATION
	A. Coordinate layout and installation of acoustical panels and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels:  Full-size panels equal to 5.0 percent of quantity installed.
	2. Suspension System Components:  Quantity of each exposed component equal to 2.0 percent of quantity installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.


	2.2 ACOUSTICAL PANELS, GENERAL
	A. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, or are equal to, products specified on finish legend of drawings.

	2.3 METAL SUSPENSION SYSTEMS, GENERAL
	A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635.
	B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.  Provide manufacturer's standard factory-applied finish for type of system in...
	C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, "Direct Hung," unless otherwise indicated.
	D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.106-inch-diameter wire.

	E. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate seismic forces.
	F. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical panels in-place

	2.4 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILINGS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, or are equal to, products specified on finish legend of drawings.
	B. Wide-Face, Capped, Double-Web, Hot-Dip Galvanized, G60 (Z180), Steel Suspension System:  Main and cross runners roll formed from cold-rolled steel sheet, hot-dip galvanized according to ASTM A 653/A 653M, G60 (Z180) coating designation, with prefin...
	1. Structural Classification:  Intermediate-duty system.
	2. End Condition of Cross Runners:  Override (stepped) or butt-edge type.
	3. Face Design:  Flat, flush.
	4. Cap Material:  Steel or aluminum cold-rolled sheet.
	5. Cap Finish:  White.


	2EXECUTION
	2.2 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	2.3 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	2.4 INSTALLATION, GENERAL
	A. General: Install acoustical panel ceilings to comply with ASTM C 636 and seismic requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. Do not attach hangers to steel deck tabs.
	6. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	7. Space hangers not more than 48 inches o.c. along each member supported directly from hangers, unless otherwise indicated; provide hangers not more than 8 inches from ends of each member.

	C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet.
	2. Miter inside and outside corners accurately and connect securely.
	3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	D. Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	E. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. Arrange directionally patterned acoustical panels as follows:
	a. Install panels with pattern running in one direction parallel to long axis of space.

	2. For reveal-edged panels on suspension system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.


	2.5 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling compone...



	096513 - RESILIENT BASE AND ACCESSORIES - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Resilient base.
	2. Resilient molding accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type of product indicated, in manufacturer's standard-size Samples but not less than 12 inches long, of each resilient product color, texture, and pattern required.
	C. Product Schedule:  As indicated in the drawings.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each type, color, pattern, and size of resilient product installed.


	1.5 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  As determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.

	B. Mockups:  Provide resilient products with mockups specified in other Sections.
	C. Installer Qualifications:  Submit documentation that the flooring contractor employs installers that have:
	1. Completed three (3) commercial projects of similar scope, square footage and complexity.
	2. Are trained and/or certified by the flooring material manufacturer for installation of the flooring product specified.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.

	1.7 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F  or more than 95 deg F, in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.
	C. Install resilient products after other finishing operations, including painting, have been completed.
	D. Concrete Curing:  Do not install flooring material over concrete substrates unless substrates meet flooring manufacturer’s requirements for bond test, calcium chloride test, relative humidity test and pH test


	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE – RA-1.
	A. Resilient Base:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, those specified in the drawings.

	B. Resilient Base Standard:  ASTM F 1861.
	1. Material Requirement:  Type TV (vinyl, thermoplastic)
	2. Style:  As indicated on finish legend in Drawings.

	C. Minimum Thickness:  0.125 inch
	D. Height:  4 inches
	E. Lengths:  Coils in manufacturer's standard length.
	F. Outside Corners:  job formed.
	G. Inside Corners:  job formed.
	H. Colors and Patterns:  As indicated on the finish legend in the drawings.

	2.2 RESILIENT BASE – RA-2.
	A. Resilient Base:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, those specified in the drawings.

	B. Resilient Base Standard:  ASTM F 1861.
	1. Material Requirement:  Type TV (vinyl, thermoplastic)
	2. Style:  As indicated on finish legend in Drawings.

	C. Minimum Thickness:  0.125 inch
	D. Height:  6 inches
	E. Lengths:  Coils in manufacturer's standard length.
	F. Outside Corners:  job formed.
	G. Inside Corners:  job formed.
	H. Colors and Patterns:  As indicated on the finish legend in the drawings.

	2.3 RESILIENT MOLDING ACCESSORY – RA-3
	A. Resilient Molding Accessory:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, those specified.

	B. Description:  Products as indicated in details on Drawings.
	C. Material: PVC
	D. Profile and Dimensions:  As indicated on Drawings.
	E. Colors and Patterns:  To match adjacent wall base.

	2.4 RESILIENT MOLDING ACCESSORY – RA-4
	A. Resilient Molding Accessory:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, those specified.

	B. Description:  Products as indicated in details on Drawings.
	C. Material:  PVC
	D. Profile and Dimensions:  As indicated on Drawings.
	E. Colors and Patterns:  To match adjacent wall base.

	2.5 RESILIENT MOLDING ACCESSORY – RA-5
	A. Resilient Molding Accessory:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, those specified.

	B. Description:  Products as indicated in details on Drawings.
	C. Material:  Aluminum.
	D. Profile and Dimensions:  As indicated on Drawings.
	E. Finish:  As indicated in details on Drawings

	2.6 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	C. Do not install resilient products until they are same temperature as the space where they are to be installed.
	1. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.

	D. Clean substrates immediately before installation. After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners:  Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners: Use straight pieces of maximum lengths possible.  Form without producing discoloration (whitening) at bends. Shave back of base at points where bends occur and remove strips perpendicular to length of base that are only deep enough...
	2. Inside Corners:  Use straight pieces of maximum lengths possible.  Form by cutting an inverted V-shaped notch in toe of wall base at the point where corner is formed.  Shave back of base where necessary to produce a snug fit to substrate.


	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates throughout length of each piece. Install reducer strips at edges of floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products until Substantial Completion.
	END OF SECTION 096513




	096519 FL - Resilient Tile Flooring - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Resilient Solid Vinyl Tile/Plank Flooring.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For each type of resilient floor tile.
	1. Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.
	2. Show details of special patterns.

	C. Samples: Full-size units of each color, texture, and pattern of floor tile required.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each type of floor tile to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color, and pattern of floor tile installed.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are competent in techniques required by manufacturer for floor tile installation and seaming method indicated.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Coordinate mockups in this Section with mockups specified in other Sections.
	a. Size & Location: Complete all resilient tile flooring in classroom 104 and continue into Corridor 101B for in Minimum 100 sq. feet. Include the 3 colors as indicated on drawings. for each type, color, and pattern.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 55 deg F or more than 85 deg F. Store floor tiles on flat surfaces.

	1.9 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 65 deg F or more than 85 deg F, in spaces to receive floor tile during the following periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. Maintain the ambient relative humidity between 40% and 60% during installation.
	C. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 85 deg F.
	D. Close spaces to traffic during floor tile installation.
	E. Close spaces to traffic for 24 hours after floor tile installation.
	F. Install floor tile after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 HOMOGENEOUS RESILIENT TILE FLOORING
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Johnsonite, a Tarkett Company; iQ Granit.
	B. Thickness/Wearlayer: 0.080 inch (2 mm).
	C. For size specify:12 inches by 24 inches (30.5 cm by 61 cm)
	D. Colors and Patterns: As selected by Architect from full range of industry colors.
	E. Test data:
	1. Total thickness (ASTM F386): 0.080 inches (2 mm)
	2. Flexibilty (ASTM F137): Passes
	3. Chemical Resistance (ASTM f925): Passes
	4. Static Load Limit (ASTM F970): Passes 250 psi
	5. Resistance to Heat (ASTM F1514): ΔE ≤ 8
	6. Resistance to Light (ASTM F1515): ΔE ≤ 8
	7. Size, Tolerance (ASTM F2055): Passes
	8. Static Coefficient of Friction (ASTM D 2047): ≥ 0.5 SCOF
	9. Flamability (ASTM E648, Critical Radiant Flux): Class 1 (≥ 0.45 W/cm2)
	10. Limited Commercial Warranty: 10 years


	2.2 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit floor tile and substrate conditions indicated.
	1. Tarkett 926 Resilient Flooring Adhesive (Use with iQ, Aria, Melodia, and Standard Plus)



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of floor tile.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates: Prepare according to ASTM F 710.
	1. Concrete floors must be free of dust, solvent, paint, wax, oil, grease, residual adhesive, adhesive removers, film-forming curing compounds, silicate penetrating curing compounds, sealing, hardening or parting compounds, alkaline salts, excessive c...
	2. Mechanically remove contamination on the substrate that may cause damage to the resilient flooring material. Permanent and non-permanent markers, pens, crayons, paint, etc., must not be used to write on the back of the flooring material or used to ...
	3. Perform moisture testing as recommended by manufacturer. Proceed with installation only after substrates have been tested and meet the minimum requirements from the manufacturer in accordance with ASTM F1869 Standard Test Method for Measuring Moist...
	4. A pH test for alkalinity must be conducted on the concrete floor prior to installation with results between 7 and 9. If the test results are not within the acceptable range, then installation must not proceed until the problem has been corrected.

	C. Fill cracks, holes, depressions and irregularities in the substrate with good quality Portland cement based underlayment leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	D. Floor covering shall not be installed over expansion joints.
	E. Do not install resilient products until they are same temperature as the space where they are to be installed.
	1. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation. Retain “Access Flooring Panels” Paragraph below for floor tile installed on access flooring.

	F. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.3 FLOOR TILE INSTALLATION
	A. Comply with manufacturer's written instructions for installing floor tile.
	B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles in pattern indicated.

	C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed tiles.
	1. Lay tiles with grain running in one direction.

	D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.
	E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles to center of door openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking device.
	G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, and similar items in installation areas. Maintain overall continuity of color and pattern between pieces of tile installed on covers and adjoining ti...
	H. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperf...

	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting floor tile.
	B. Perform the following operations immediately after completing floor tile installation:
	1. Remove adhesive and other blemishes from surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Wait 72 hours after installation before performing initial cleaning.
	D. Protect floor tile from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	1. No traffic for 24 hours after installation.
	2. No heavy traffic, rolling loads, or furniture placement for 72 hours after installation.

	E. Cover floor tile until Substantial Completion.



	096813 - Tile Carpeting - COMPLETE
	1.1 RELATED DOCUMENTS
	1.2 SUMMARY
	A. Section includes modular carpet tile.
	B. Related Requirements:
	1. Section 024119 "Selective Demolition" for removing existing floor coverings.
	2. Section 096513 "Resilient Base and Accessories"


	1.3 SUBMITTALS
	I. Transition details to other flooring materials.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the following:
	1. Methods for maintaining carpet tile, including cleaning and stain-removal products and procedures and manufacturer's recommended maintenance schedule.
	2. Precautions for cleaning materials and methods that could be detrimental to carpet tile.


	1.5 QUALITY ASSURANCE
	A.  Manufacturer Qualifications
	1.6 DELIVERY, STORAGE, & HANDLING
	1.7 PROJECT CONDITIONS
	1.8 EXTRA MATERIALS

	PART 2 -  PRODUCTS
	2.1 RECYCLED CONTENT
	2.2 PRODUCT RECYCLABILITY
	2.3 RECYCLING PROGRAM
	2.4 NSF 140 CERTIFICATION
	2.5 PRODUCT WARRANTY
	2.6 FIBER
	2.7 BACKING CHARACTERISTICS
	2.8 PERFORMANCE CHARACTERISTICS
	2.9 PRODUCT SPECIFICATIONS

	A.  Basis of Design - Manufactured by Tarkett
	2.10 ACCESSORIES

	PART 3 -  EXECUTION
	3.1 EXAMINATION / PREPARATION
	3.2 INSTALLATION - GENERAL
	3.3 PROTECTION & CLEANING

	END OF SECTION 096813

	097200 - Wall Coverings - COMPLETE
	097700 - FIBER REINFORCED PLASTIC (FRP) FABRICATIONS - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Fiberglass Reinforced Plastic wall panels (FRP Panels).
	2. Provide FRP panels on Janitor Closet walls, reference drawings for extents.


	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product Data for each type of product specified. Include data on physical characteristics, durability, fade resistance, and flame-resistance characteristics.
	C. Shop Drawings showing location and extent of each wall panel type. Indicate seams and termination points.
	D. Samples for initial selection in the form of manufacturer's color charts consisting of actual units or sections of units showing the full range of colors, textures, and patterns available.
	E. Schedule of wall panels using same room designations indicated on Drawings.
	F. Product certificates signed by manufacturers of wall panels certifying that their products comply with specified requirements.
	G. Maintenance data for wall covering to include in the operation and maintenance manual specified in Division 1.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Engage an experienced installer who has completed 5 projects similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	B. Fire-Test-Response Characteristics: Provide wall panels with the following surface-burning characteristics as determined by testing identical products per ASTM E 84 by UL or another testing and inspecting agency acceptable to authorities having jur...
	1. Flame Spread:  25 or less.
	2. Smoke Developed:  450 or less.


	1.5 PROJECT CONDITIONS
	A. Space Enclosure and Environmental Limitations:  Do not install wall panels until space is enclosed and weatherproof, wet-work in space is completed and nominally dry, work above ceilings is complete, and ambient temperature and humidity conditions ...
	B. Lighting:  Do not install wall panels until a lighting level of not less than 15 foot-candles is provided on the surfaces to receive wall covering.
	C. Ventilation: Provide continuous ventilation during installation and for not less than the time recommended by the wall covering manufacturer for full drying or curing.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, fiberglass reinforced panels that may be incorporated into the Work include, but are not limited to, the following Basis-of-Design.  Submit equal or better products for approval under provisi...
	1. Basis-of-Design:  Marlite.
	a. Thickness: Standard.
	b. Texture:  Smooth.
	c. Color: from full manufacturer’s line.
	d. Accessories:  Moldings at seams and edges as recommended by Manufacturer.
	e. Height:  As indicated in drawings.

	2. Physical Properties

	Property  Test Method Value (0.075”)
	Flexural Strength  ASTM D790 14x 103 psi
	Flexural Modulus  ASTM D790 0.65 x 106 psi
	Tensile Strength  ASTM D638 7 x 103 psi
	Tensile Modulus  ASTM D638 0.95 x 106 psi
	Barcol Hardness  ASTM D2583 50
	Izod Impact Strength  ASTM D256 11 ft-lb/in notched
	Gardner Impact Strength  ASTM D5420 35 in-lbs
	Coefficient of Linear Thermal Expansion ASTM D696 1.4 x 10-5 in/in-oF
	Water Absorption  ASTM D570  0.38%/24hrs at 77oF
	R Value   ASTM C1114  0.19 hr-ft2-oF/Btu
	Surface Burning Characteristics   ASTM E84 Class A
	Taber Abrasion Resistance   Taber Test 0.005% max wt loss
	(cs-17 wheels, 1000 g. wt., 25 cycles)
	2.2  ADHESIVES
	A. General:  As recommended by manufacturer of fiberglass reinforced panels.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates for compliance with requirements for moisture content and other conditions affecting performance of Work of this Section. Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions for surface preparation.
	B. Clean substrates of substances that could impair wall covering's bond, including mold, mildew, oil, grease, incompatible primers, and dirt.
	C. Prepare substrates to achieve a smooth, dry, clean surface free of flaking, unsound coatings, cracks, and defects. Prime new gypsum board with primer recommended by wall panel manufacturer.

	3.3 INSTALLATION, GENERAL
	A. General: Comply with manufacturer's written installation instructions applicable to products and applications indicated, except where more stringent requirements apply.
	B. Install wall panels with no gaps or overlaps. By overlapping and double cutting the seams the vertical joint disappears.
	C. Install seams vertical and plumb as recommended by manufacturer. No horizontal seams allowed.
	D. Remove air bubbles and other defects.

	3.4 CLEANING
	A. Remove excess adhesive at finished seams, perimeter edges, and adjacent surfaces.
	B. Use cleaning methods recommended by wall covering manufacturer.
	C. Replace strips that cannot be cleaned.



	099100 - PAINTING - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and field painting of exposed exterior and interior items and surfaces.

	1.3 DEFINITIONS
	A. General: Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat refers to lusterless or matte finish with a gloss range below 15 when measure at an 85-degree meter.
	2. Low-sheen Eggshell refers to low-sheen finish with a gloss range between 9% and 15% when measured at a 60-degree meter.
	3. Semi-Gloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Full-Gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.


	1.4 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Samples:  For each color type of finish-coat material indicated.

	1.5 QUALITY ASSURANCE
	A. Only the products shown in the Paint Schedule, or equals, so determined and approved by the submittal process, shall be used for the work.
	B. Single Source Responsibility: To the greatest extent possible, provide all materials by a single manufacturer.  Except as otherwise specified, provide top-of-the-line primers and other undercoat materials produced by same manufacturer as finish coa...
	C. Container Identification: Each container shall be labeled as follows:
	1. Manufacturer's Name.
	2. Type of Material.
	3. Manufacturer's Stock Number.
	4. Color, if applicable.
	5. Instructions For Reducing, Where Applicable.


	1.6 PROJECT CONDITIONS
	A. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F. Maintain storage containers in a clean condition, free of foreign materials and residue.
	B. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 deg F.
	C. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are between 45 and 95 deg F.
	D. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

	1.7 EXTRA MATERIALS
	A. Furnish extra paint materials from the same production run as the materials applied and in the quantities described below. Package with protective covering for storage and identify with labels describing contents.  Deliver extra materials to Owner.
	1. Quantity:  5 percent, but not less than 1 gal. or 1 case, as appropriate, of each material and color applied.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.
	1. Sherwin-Williams Co. (Sherwin-Williams).
	2. Dunn Edwards Paints
	3. Benjamin Moore & Co. (Benjamin Moore).
	4. ICI Dulux Paint Centers (ICI Dulux Paints).
	5. Kwal Paints
	6. Diamond Vogel
	7. Monopole Inc.
	8. Scuffmaster


	2.2 PAINT MATERIALS, GENERAL
	A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing ...
	B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated.  Paint-material containers not displaying manufactur...
	1. Proprietary Names: Use of manufacturer’s proprietary Basis-of-Design product names to designate colors or materials is not intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers....

	C. Colors:  As indicated in Finish Legend on drawings.

	2.3 PREPARATORY COATS
	A. Concrete Unit Masonry Block Filler: High-performance latex block filler of finish coat manufacturer and recommended in writing by manufacturer for use with finish coat and on substrate indicated.
	B. Exterior Primer: Exterior alkyd or latex-based primer of finish coat manufacturer and recommended in writing by manufacturer for use with finish coat and on substrate indicated.
	1. Ferrous-Metal and Aluminum Substrates:  Rust-inhibitive metal primer.
	2. Zinc-Coated Metal Substrates:  Galvanized metal primer.
	3. Where manufacturer does not recommend a separate primer formulation on substrate indicated, use paint specified for finish coat.

	C. Interior Primer:  Interior latex-based low odor, low VOC primer, of finish coat manufacturer and recommended in writing by manufacturer for use with finish coat and on substrate indicated. Provide Benjamin Moore; Pristine Eco Spec Interior Latex Pr...
	1. Ferrous-Metal Substrates:  Quick drying, rust-inhibitive metal primer.
	2. Zinc-Coated Metal Substrates:  Galvanized metal primer.
	3. Where manufacturer does not recommend a separate primer formulation on substrate indicated, use paint specified for finish coat.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. The application of any paint or coating shall constitute acceptance of that surface as suitable. Correct surface defects.  In the event of incompatibility of materials, the problem shall be resolved prior to any application.

	3.2 PREPARATION OF SUBSTRATES
	A. Perform preparation and cleaning procedures in accordance with paint manufacturer's instructions and as herein specified, for each particular substrate condition:
	B. Wood: Clean wood surfaces to be painted of dirt, oil, or other foreign substances with scrapers, and sandpaper, as required.  Sandpaper smooth those finished surfaces exposed to view, and dust off.  Scrape and clean small, dry, seasoned knots and a...
	C. Ferrous Metals: Clean ferrous surfaces, which are not galvanized or shop-coated, of oil, grease, dirt, loose mill scale and other foreign substances by solvent or mechanical cleaning.
	D. Prime Coats: Unless the prime coat or existing coats are completely removed, a prime coat touch-up will satisfy the first coat requirement of the three coat paint schedules.  Hard glossy prime coats must be sanded to provide profile for finish coat.
	E. Galvanized Metal: Clean all surfaces of foreign matter by wiping with Lacquer Thinner, or other cleaner manufactured for the specific purpose of conditioning galvanized metal.  Etch if required by the selected manufacturer's printed instructions.
	F. Masonry: Clean surface specified for painting and repoint mortar joints with VIP 5710, or an approved equal.
	G. Joints at Dissimilar Surfaces: Remove all old broken or faulty caulking and recaulk as required in compliance with Section 07900, Joint Sealers.  Use VIP 5710, an approved equal, or other appropriate sealer as required by Section 07900.
	H. Glazing: Remove all cracked or broken glazing and reglaze with DAP Metal Sash Putty.

	3.3 PREPARATION OF MATERIALS
	A. Unless otherwise specified, mix and prepare painting materials in accordance with manufacturer's printed instructions.  Use oils, thinners and driers only as recommended by the paint manufacturer.
	B. Maintain containers used in mixing and application of paint in a clean condition, free of foreign materials and residue.

	3.4 APPLICATION OF PAINT
	A. Remove accessories, plates, hardware, lighting fixtures and similar devices, or provide masking during painting operations, if so allowed. Finish work shall be uniform, proper color, free of runs, sags or flooding.  For high gloss enamel finishes, ...
	B. General: Unless otherwise specified, apply paint only in accordance with manufacturer's printed instructions.  Use applicators and techniques best suited for substrate and type of material being applied.
	C. Do not apply paint in damp, rainy, windy or dusty weather.  Surfaces shall be thoroughly dry.  Do not paint in direct hot sun or when temperature of surface and material is below 40 degrees F. Allow each coat to dry for the time recommended by the ...
	D. Interior applications may require venting to outside air.

	3.5 FIELD QUALITY CONTROL
	A. Request review of first finished room by Architect for color, texture and workmanship.
	B. Use first acceptable room as project standard for each successive room or space.
	C. Obtain approval of each paint coat before application of successive coats. Failure to obtain approval between coats shall result in loss of credit for additional coats applied.
	D. At any time the Architect may obtain samples from the products in use at the work sites for analysis and verification of product compliance with the specifications.
	E. Corrective Measures: As required by the Architect at no cost to the Owner.

	3.6 CLEANUP
	A. Cleanup: During progress of work, remove from site discarded paint materials, rubbish, cans and rags at end of each workday.
	B. Upon completion of painting work, clean window glass and other paint spattered surfaces.  Remove temporary protective wrappings provided for protection of the work.
	C. Remove spattered paint by proper methods of washing and scraping, using care not to scratch or otherwise damage finished surfaces.

	3.7 PROTECTION
	A. Protection: Protect existing work and structures, whether to be painted or not. Use care to protect adjacent finishes from overlap of paint, paint smears or other defacement.  Provide "Wet Paint" signs as required to protect newly painted finishes....

	3.8 PAINTING SCHEDULE
	A. The following Painting Schedule shall be used for the work. Unless otherwise specified, all finishes shall be four (4) coat systems, consisting of one (1) sealer or prime coat before gypsum texture,  one (1) coat sealer or prime coat after gypsum t...
	B. For surfaces not indicated above, submit for approval paint schedules of the products of the above manufacturers, or other manufacturers for the various substrates as indicated on the drawings, or described in the specifications.

	3.9 EXTERIOR PAINT SCHEDULE
	A. Ferrous Metals:  Semi-Gloss.
	1. First Coat:  Red Oxide Primer (unless shop primed), 1.6 mils. DFT.
	2. Two Coats: Alkyd semi-gloss enamel, 50%-60% on a 60 degree gloss meter, 2.0 mils. DFT.

	B. Galvanized Metal:  Semi-Gloss.
	1. Etching:  Etch galvanized metals as specified above.
	2. First Coat:  Alkyd or Vinyl Primer, 2.0 mils DFT.
	a. Two Coats:  Alkyd Semi-Gloss Enamel, 2.0 mils. DFT.



	3.10 INTERIOR PAINTING SCHEDULE
	A. Gypsum Board:  Satin.
	1. Location:  All gypsum board walls and ceilings except those noted below
	2. One Coat: Vinyl Acrylic Latex Primer, 1.4 mils. DFT.
	3. Two Coats:  Satin Latex Enamel, 1.3 mils. DFT.

	B. Gypsum Board:  Semi-Gloss.
	1. Location:  Janitor Rooms
	2. One Coat:  Vinyl Acrylic Latex Primer, 1.4 mils. DFT, or waterborne Epoxy Primer.
	3. Two Coats:  Two Component Polyamide/Epoxy Resin Coating, 4.0 mils. DFT.

	C. Concrete Masonry Units:  Semi-Gloss.
	1. First Coat: Concrete masonry unit block filler.
	2. Two Coats: Semi-Gloss Acrylic Enamel.

	D. Ferrous Metals:  Semi-Gloss.
	1. First Coat: Red Oxide Primer, or Latex Metal Primer (unless shop primed), 1.6 mils. DFT.
	2. Two Coats: Latex or Alkyd semi-gloss enamel, 50%-60% on a 60 degree gloss meter, 2.0 mils. DFT.

	E. Galvanized Metals:  Semi-Gloss.
	1. Etching:  Etch galvanized metals as specified above.
	2. First Coat:  Acrylic Primer, 20 mils DFT.
	3. Two Coats:  Latex or Alkyd Semi-Gloss Enamel, 2.0 mils. DFT.

	F. Plumbing, Heating, Ventilating and Electrical Items:  Semi-Gloss.
	1. Location: Exposed unpainted, prime coat painted, and insulated items, hangers, straps, junction boxes, ducts, etc., of plumbing, heating, air conditioning, and ventilating and electrical work shall be painted in finished spaces where exposed.
	2. Insulated or Wrapped Work:
	a. First Coat:  Aluminum size to shrink canvas.
	b. Two Coats:  Semi-Gloss Latex Enamel, 1.3 mils. DFT.

	3. Non-Insulated Work:
	a.  Two Coats:  Semi-Gloss Latex Enamel, 1.3 mils. DFT.
	END OF SECTION 099100





	101100 - VISUAL DISPLAY SURFACES - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Section 06 1000 - Rough Carpentry:  Blocking and supports.
	C. Section 09 2116 - Gypsum Board Assemblies:  Concealed supports in metal stud walls.

	1.2 SUMMARY
	A. This Section includes wall mounted magnetic markerboards.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of visual display surface indicated and as follows:
	1. Samples of accessories involving color selection.

	C. Maintenance Data:  For visual display surfaces to include in maintenance manuals.
	D. Installation Instructions.

	1.4 WARRANTY
	A. Provide five year warranty for markerboard to include warranty against discoloration due to cleaning, crazing or cracking, and staining.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of visual display surface through one source from a single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of visual display surfaces and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver factory-built visual display boards, including factory-applied trim where indicated, completely assembled in one piece without joints, where possible.  If dimensions exceed maximum manufactured panel size, provide two or more pieces of equa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. A-1 Visual Systems.
	2. AARCO Products, Inc.
	3. Best-Rite Manufacturing.
	4. Claridge Products & Equipment, Inc.
	5. Newline Products.
	6. Platinum Visual Systems.


	2.2 MATERIALS, GENERAL
	A. Porcelain-Enamel Face Sheet:  ASTM A 424, enameling-grade steel, uncoated thickness indicated; with exposed face and edges coated with primer, 1.7-to-2.5-mil- thick ground coat, and color cover coat; and concealed face coated with primer and 1.7-to...
	1. Gloss-Finish Cover Coat:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard eraser.  Minimum 3.0-to-4.0-mil-thick cover coat.  Cover and ground coats shall be fused to steel at manufacturer's standard firing temperatures b...
	a. Product:  PolyVision Corporation; e3 ceramicsteel (Type L) whiteboard projector surface.

	2. Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde.
	3. Hardboard:  AHA A135.4, tempered.


	2.3 MAGNETIC MARKERBOARD ASSEMBLIES
	A. Porcelain-Enamel Magnetic Markerboards:  Balanced, high-pressure, factory-laminated markerboard assembly of three-ply construction consisting of backing sheet, core material, and porcelain-enamel face sheet with low-gloss finish.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	a. Claridge Products and Equipment, Inc.; LCS Markerboard.

	2. Fiberboard Core:  7/16 inch thick with no added urea formaldehyde and a minimum of 90% post industrial recycled content.
	3. Laminating Adhesive:  Manufacturer's standard, moisture-resistant thermoplastic type.
	4. Trim: 5/8 inch aluminum trim with satin anodized finish.
	5. Accessories for each unit:
	a. Marker Tray: Continuous, Hollow aluminum tray with cast aluminum end closures.
	b. Flag Holder: Install (2) flag holder(s) in each classroom space.



	2.4 FABRICATION
	A. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and backing sheet to core material under heat and pressure with manufacturer's standard flexible, waterproof adhesive.

	2.5 ALUMINUM FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	C. Class II, Clear Anodic Finish: AA-M12C22A31 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, clear coating 0.010 mm or thicker) complying with AAMA 611.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. General:  Install visual display surfaces in locations and at mounting heights indicated on drawings. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, backing materials, adhesives, brackets, anchors, trim, and accessories n...
	B. Wood Blocking: Coordinate visual display board units with installation of concealed wood blocking in walls.

	3.2 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY UNITS
	A. Visual Display Boards: Attach concealed clips, hangers, and grounds to wall surfaces and to visual display boards with fasteners at not more than 16 inches o.c. Secure both top and bottom of boards to walls.

	3.3 CLEANING AND PROTECTION
	A. Clean visual display surfaces according to manufacturer's written instructions.  Attach one cleaning label to visual display surface in each room.
	B. Touch up factory-applied finishes to restore damaged or soiled areas.
	C. Cover and protect visual display surfaces after installation and cleaning.
	3.4  VISUAL DISPLAY UNITS SCHEDULE
	D. Marker Wall Panel:  Porcelain-enamel markerboard assembly. Color as selected by Architect from manufacturer's standard colors.
	1. Width:  As indicated on Drawings.
	2. Height:  60”
	END OF SECTION





	101400 - INTERIOR SIGNAGE - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Panel signs.
	2. Signage accessories.
	3. Applied Vinyl decals.


	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of sign.
	B. Shop Drawings: Include plans, elevations, and large-scale sections of typical members and other components. Show mounting methods, grounds, mounting heights, layout, spacing, reinforcement, accessories, and installation details.
	1. Provide message list for each sign, including large-scale details of wording, lettering, and braille layout.

	C. Samples for Initial Selection:  For each type of sign material indicated that involves color selection.
	D. Samples for Verification:  For each type of sign, include the following Samples to verify color selected:
	1. Panel Signs:  Full-size Samples of each type of sign required.
	2. Approved samples will not be returned for installation into Project.
	3. Sample of vinyl applied, min 12-inch by 12-inch.

	E. Qualification Data:  For Installer.
	F. Maintenance Data: For signage cleaning and maintenance requirements to include in maintenance manuals.
	G. Warranty: Special warranty, specified in this Section.
	H. Sign Schedule:  for easy updating per owner changes
	1. Use same designations indicated on drawings.
	2. Submit in editable form, ie: Excel spreadsheet


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized representative of signage manufacturer for installation and maintenance of units required for this Project.
	1. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.

	B. Source Limitations:  Obtain each sign type through one source from a single manufacturer.
	C. Regulatory Requirements:  Comply with the applicable provisions in ADA-ABA Accessibility Guidelines ICC/ANSI A117.1, and with code provisions as adopted by authorities having jurisdiction.
	1. Interior Code Signage:  Provide signage as required by accessibility regulations and requirements of authorities having jurisdiction.  These include, but are not limited to the Signs for Accessible Spaces


	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Where sizes of signs are determined by dimensions of surfaces on which they are installed, verify dimensions by field measurement before fabrication and indicate measurements on Shop Drawings.

	1.6 COORDINATION
	A. For signs supported by or anchored to permanent construction, advise installers of anchorage devices about specific requirements for placement of anchorage devices and similar items to be used for attaching signs.
	1. For signs supported by or anchored to permanent construction, furnish templates for installation of anchorage devices.


	1.7 WARRANTY
	A. Manufacturer’s standard form in which manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	B. Failures include, but are not limited to, the following:
	1. Deterioration of metal and polymer finishes beyond normal weathering.
	2. Deterioration of embedded graphic image colors and sign lamination.

	C. Warranty Period:  Five years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the manufacturers specified.
	a. Signsource Inc.
	b. Century Sign Builders;
	c. H&H Building Products



	2.2 PANEL SIGN TYPES
	A. Classroom Signs:
	1. Basis-of-Design:  Century Sign Builders, Texture.
	2. Locations:  All classrooms to receive one (1) sign per door.
	3. Size:  6-inch height by 6-inch width.
	4. Each sign will have the following components where applicable:
	a. Regulatory Compliance:  All signs shall conform to the requirements of regulations list in section 1.3 and shall be designed to meet the stated requirements for color, contrast, letter height, install location and other characteristics required for...
	b. Base material or chassis: Richlite Paper Composite Sheets:
	1) Cellulose or hemp-fiber paper heat pressed with phenolic resin; color consistent throughout thickness.
	2) Edge treatment (bevel or straight) as indicated on shop drawings.
	3) Thickness and color as indicated in shop drawings.

	c. Updateable insert background material: Rowmark
	1) single-ply non-glare acrylic multi-polymer.
	2) Material shall be constructed with embedded coloration that is the final approved color for the signs.  Products with painted or otherwise applied coloration method are not acceptable.
	3) Thickness and color as indicated in shop drawings.

	d. Lens or cover material: lens and covers shall be constructed using 0.125” (342-101) or 0.0625” (322-101) clear single-ply non-glare acrylic multi-polymer (Rowmark).
	e. Changeable message insert will be fabricated from commonly available transparency media no less than 5 mil thick that is compatible with inkjet or laser printers such as 3M CG3710 or equivalent.
	f. Printed graphic inserts: Printed inserts will be created using a satin-coated, tear-resistant, rigid PVC media with eco-solvent waterfast & UV stable inks.
	1) Printed background inserts must be manufactured in color managed workflow with the following capacities:
	2) All printing must be done using a profiled printer with transmissible ICC profile.
	3) All approved colors used in final design must have LAB values recorded and submitted to architect owner for future reference and duplication.
	4) Printing must be performed on calibrated printer such that future orders of insert can be reproduced within 5 Delta E of recorded LAB values.
	5) Manufacturer is to provide all changeable inserts for signs for the initial order.
	6) Manufacturer will provide template file to end-user, allowing for changes to the inserts to be created.  Provided file must integrate with client’s already existing software environment and must not require the implementation of new or proprietary ...

	g. Tactile Raised Lettering/Graphic method: Tactile lettering and symbols shall be formed using rotary engraving method and bonded to sign plaque using 3M Scotch 467HP adhesive.  Text, numbers and symbols must have 1/32” return cut to 22 degree angle....
	h. Braille Method: Braille must be constructed using the Edgerton Grade 2 Braille System using clear Raster beads.
	i. Other features:
	1) Allen bolt fasteners: as indicated on the shop drawings, provide Allen bolts to secure lenses over changeable message inserts.

	j. Color Selections
	1) Tactile lettering/graphics: As per approved shop drawings
	2) Base material: As per approved shop drawings
	3) Graphic insert: As per approved shop drawings
	4) Changeable insert: As per approved shop drawings
	5) Frame and mounting hardware: As per approved shop drawings

	k. Font Selections
	1) Tactile lettering: As per approved shop drawings
	2) Graphic insert lettering: As per approved shop drawings

	l. Changeable insert lettering: As per approved shop drawings


	B. General Room Signs:
	1. Same as Classroom sign.
	2. Locations:  All additional locations (not covered under classrooms) to receive 1 sign per door.
	3. Rooms accessed from the exterior to receive 1 sign that is exterior grade.
	a. Basis-of-Design:  Century Sign Builders, Texture.
	b. Size:  6-inch height by 6-inch width.
	c. Mounting to withstand exterior elements.


	C. Toilet Room Signs:
	1. Basis-of-Design:  Century Sign Builders, Texture.
	2. Size:  8-inch height by 8-inch width.
	3. Each sign will have the following components where applicable:
	a. Character:  Minimum 3/4-inch high characters.
	b. Symbols of Accessibility:  Provide 4-inch high symbol fabricated from opaque non-reflective vinyl film, 0.0035-inch nominal thickness, with pressure-sensitive adhesive backing suitable for both exterior and interior applications.
	c. Each restroom sign to include room number, and all adult restrooms to read “Staff Only” while adhering to ADA regulations


	D. Exit Door Signs:
	1. Basis-of-Design:  Century Sign Builders, Texture.
	2. Size:  3-inch height by 5-inch width.
	3. Location:  Provide one sign at each exit door and exit vestibule door.  Sign mounting location to be determined in the field by Architect.

	E. Evacuation Plan Holders:
	1. Basis-of-Design:  Century Sign Builders, Texture 8.5x11DOC holder.
	2. Size: for 8.5”x11” paper.
	3. Location & Quantity: One per classroom to be located on the door. Six (6) additional holders, as directed by Architect.


	2.3 APPLIED VINYL DECALS FOR HM DOORS
	A. Die-cut characters from high performance cast vinyl graphic film products such as 3M Scotchcal or equal with a 5 year or greater warranty.  Film of nominal thickness of 3 mils with pressure-sensitive adhesive backing, suitable for exterior applicat...
	1. Color: As selected by Architect from manufacturer’s full range.
	2. Size and text: Architect to provide vector graphic
	3. Font: N/A
	4. Locations:  Reference drawings, confirm with architect before installation.
	5. Installation: Signs shall be free of bubbles, wrinkles or other anomalies. Wrap edge of door with graphic.


	2.4 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of range of approved Samples.  Noticeable variations in same piece are not acceptable.  Variations in appearance of oth...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Verify that items, including anchor inserts, and electrical power provided under other sections of Work are sized and located to accommodate signs.
	C. Examine supporting members to ensure that surfaces are at elevations indicated or required to comply with authorities having jurisdiction and are free from dirt and other deleterious matter.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Locate signs and accessories where indicated, using mounting methods of types described and in compliance with manufacturer's written instructions, ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.
	1. Install signs level, plumb, and at heights indicated, with sign surfaces free from distortion and other defects in appearance.
	2. Interior Wall Signs:
	a. Install signs on walls adjacent to latch side of door where applicable.  Where not indicated or possible, such as double doors, install signs on nearest adjacent walls.  Locate to allow approach within 3-inches (75 mm) of sign without encountering ...
	b. All ADA wall signs shall be mounted (TBD for early childhood) from the floor to the center of the sign on the latch side of the door. The distance between the door frame and edge of the sign should be 1-inch.


	B. Wall-Mounted Panel Signs:  Attach panel signs to wall surfaces using methods indicated below:
	1. Vinyl-Tape Mounting: Use double-sided foam tape to mount signs to smooth, nonporous surfaces.  Do not use this method for vinyl-covered or rough surfaces.
	2. Silicone-Adhesive Mounting: Use liquid-silicone adhesive recommended in writing by sign manufacturer to attach signs to irregular, porous, or vinyl-covered surfaces.  Use double-sided vinyl tape where recommended in writing by sign manufacturer to ...
	3. Shim Plate Mounting:  Provide 1/8-inch- (3-mm-) thick, concealed aluminum shim plates with predrilled and countersunk holes, at locations indicated, and where other mounting methods are not practicable.  Attach plate with fasteners and anchors suit...
	4. Where panel signs are scheduled or indicated to be mounted on glass, provide matching plate on opposite side of glass to conceal mounting materials.


	3.3 CLEANING AND PROTECTION
	A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  Protect signs from damage until acceptance by Owner.



	101416 - PLAQUES - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes the following:
	1. Cast-metal dedication plaque.


	1.3 SUBMITTALS
	A. Product Data: Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of sign.
	B. Shop Drawings:  Include elevation of sign. Show mounting methods, mounting heights, layout, spacing, reinforcement, accessories, and installation details.

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Where sizes of signs are determined by dimensions of surfaces on which they are installed, verify dimensions by field measurement before fabrication and indicate measurements on Shop Drawings.

	1.5 COORDINATION
	A. For signs supported by or anchored to permanent construction, advise installers of anchorage devices about specific requirements for placement of anchorage devices and similar items to be used for attaching signs.
	1. For signs supported by or anchored to permanent construction, furnish templates for installation of anchorage devices.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the manufacturers specified.


	2.2 CAST-METAL DEDICATION PLAQUE
	A. General:  Provide castings free from pits, scale, sand holes, and other defects.  Comply with requirements specified for metal, border style, background texture, and finish and in required thickness, size, shape, and copy.
	B. Basis-of-Design:  A.R.K. Ramos or Century Sign Builders.
	C. Aluminum Castings:  Provide aluminum castings of alloy and temper recommended by sign manufacturer for casting process used and for use and finish indicated.
	D. Border Style:  Raised satin flat band.
	E. Background Texture:  Medium sandblast.
	F. Letters: Helvetica font with satin face.
	G. Mounting:  Concealed studs for substrates encountered.
	H. Size:  24” W x 24”H

	2.3 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of range of approved Samples.  Noticeable variations in same piece are not acceptable.  Variations in appearance of oth...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Verify that items, including anchor inserts are sized and located to accommodate signs.
	C. Examine supporting members to ensure that surfaces are at elevations indicated or required to comply with authorities having jurisdiction and are free from dirt and other deleterious matter.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Locate plaque where indicated or as directed by Architect, using mounting methods of types described and in compliance with manufacturer's written instructions.
	1. Install plaque level, plumb, and at height indicated, with sign surfaces free from distortion and other defects in appearance.

	B. Cast-Metal Plaque: Mount plaque using standard fastening methods recommended in writing by manufacturer for type of wall surface indicated.
	1. Concealed Mounting: Mount plaques by inserting threaded studs into tapped lugs on back of plaque. Set in predrilled holes filled with quick-setting cement.


	3.3 CLEANING AND PROTECTION
	A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  Protect signs from damage until acceptance by Owner.

	3.4 PLAQUE DRAWING
	A.  See Dedication Plaque Drawing following this Section.
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	102113.19 - Plastic Toilet Compartments - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Solid-plastic toilet compartments configured as toilet enclosures: Floor anchored, overhead braced.

	B. Related Requirements:
	1. Section 061000 "Rough Carpentry"
	2. Section 102800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab bars, purse shelves, and similar accessories mounted on toilet compartments.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for toilet compartments.

	B. Shop Drawings: For toilet compartments.
	1. Include plans, elevations, sections, details, and attachment details.
	2. Show locations of cutouts for compartment-mounted toilet accessories.
	3. Show locations of centerlines of toilet fixtures.
	4. Show locations of floor drains.
	5. Show overhead support or bracing locations.

	C. Samples for Initial Selection: For each type of toilet compartment material indicated.
	1. Include Samples of hardware and accessories involving material and color selection.

	D. Samples for Verification: For the following products, in manufacturer's standard sizes unless otherwise indicated:
	1. Each type of material, color, and finish required for toilet compartments, prepared on 6-inch square Samples of same thickness and material indicated for Work.
	2. Each type of hardware and accessory.


	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For toilet compartments to include in maintenance manuals.

	1.5 PROJECT CONDITIONS
	A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other construction contiguous with toilet compartments by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index: 200 or less.

	B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and ICC A117.1 for toilet compartments designated as acc...

	2.2 SOLID-PLASTIC TOILET COMPARTMENTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Accurate Partitions Corp., an ASI Group Company
	2. AJW Architectural Products.
	3. American Sanitary Partition Corporation.

	B. Toilet-Enclosure Style: Floor anchored, Overhead braced
	C. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) panel material, not less than 1 inch thick, seamless, with eased edges, no-sightline system, and with homogenous color and pattern throughout thickness of material.
	1. Color and Pattern: as selected by Architect from manufacturer's full range.

	D. Pilaster Shoes: Manufacturer's standard design; stainless steel.
	E. Brackets (Fittings):
	1. Full-Height (Continuous) Type: Manufacturer's standard design; extruded aluminum.


	2.3 HARDWARE AND ACCESSORIES
	A. Hardware and Accessories: Manufacturer's heavy-duty operating hardware and accessories.
	1. Hinges: Manufacturer's minimum 0.062-inch thick stainless-steel paired, self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees allowing emergency access by lifting door. Mount with through-bolts.
	2. Latch and Keeper: Manufacturer's heavy-duty surface-mounted cast-stainless-steel latch unit designed to resist damage due to slamming, with combination rubber-faced door strike and keeper, and with provision for emergency access. Provide units that...
	3. Door Bumper: Manufacturer's heavy-duty rubber-tipped cast-stainless-steel bumper at out-swinging doors. Mount with through-bolts.
	4. Door Pull: Manufacturer's heavy-duty cast-stainless-steel pull at out-swinging doors that complies with regulatory requirements for accessibility. Provide units on both sides of doors at compartments designated as accessible. Mount with through-bolts.

	B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished to match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for through-bolt applications. For concealed anchors, use...

	2.4 MATERIALS
	A. Aluminum Extrusions: ASTM B 221.
	B. Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness.
	C. Stainless-Steel Castings: ASTM A 743/A 743M.

	2.5 FABRICATION
	A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate requirements and provide cutouts for through-partition toilet accessories where required for attachment of toilet accessories.
	B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to conceal supports and leveling mechanism.
	C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide shoes at pilasters to conceal anchorage.
	D. Door Size and Swings: Unless otherwise indicated, provide 24-inch, in-swinging doors for standard toilet compartments and 36-inch wide, out-swinging doors with a minimum 32-inch wide, clear opening for compartments designated as accessible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for fastening, support, alignment, operating clearances, and other conditions affecting performance of the Work.
	1. Confirm location and adequacy of blocking and supports required for installation.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels: 1/2 inch.
	b. Panels and Walls: 1/2 inch.

	2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height brackets.
	a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.


	B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters with anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise indicated in manufacturer's written instructions. Secure contin...

	3.3 ADJUSTING
	A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's written instructions for proper operation. Set hinges on in-swinging doors to hold doors open approximately 30 degrees from closed position when unlatched. Set ...



	102123 - CUBICLE CURTAIN AND TRACK - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Curtain tracks and curtain carriers.
	2. Shower curtains.


	1.3 PERFORMANCE REQUIREMENTS
	A. Curtains:  Provide curtain fabrics with the following characteristics:
	1. Fabrics are flame resistant and are identical to those that have passed NFPA 701 when tested by a testing and inspecting agency acceptable to authorities having jurisdiction.
	a. Identify fabrics with appropriate markings of applicable testing and inspecting agency.



	1.4 SUBMITTALS
	A. Product Data:  Include durability, laundry temperature limits, fade resistance, and fire-test-response characteristics for each type of curtain fabric indicated.
	1. Include data on each type of applied curtain treatment.

	B. Shop Drawings:  Show layout and types of cubicles, sizes of curtains, number of carriers, anchorage details, and conditions requiring accessories.  Indicate dimensions taken from field measurements.
	1. Include details on blocking above ceiling.

	C. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which suspension systems will be attached.
	3. Items penetrating finished ceiling, including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Curtain track.


	D. Samples for Verification: For each type of product required, prepared on Samples of size indicated below.
	1. Curtain Fabric: 12-inch square swatch or larger as required to show complete pattern repeat, from dye lot used for the Work, with specified treatments applied. Mark top and face of material.
	2. Mesh Top:  Not less than 4 inches square.
	3. Curtain Track:  Not less than 4 inches long.
	4. Curtain Carrier:  Full-size unit.

	E. Manufacturer Certificates: Signed by manufacturers certifying that products comply with requirements.
	F. Operation and Maintenance Data:  For curtains, track, and hardware to include in operation and maintenance manuals.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install cubicles until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels in...


	PART 2 -  PRODUCTS
	2.1 CURTAIN TRACKS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	1. ADC Hospital Equipment; Division of Automatic Devices Company.
	2. Alderman Acres Mfg, Inc.
	3. Barjan Manufacturing Ltd.
	4. Coldraco, Inc.
	5. Covoc Corporation.
	6. Crowder, K. N. Manufacturing, Inc.
	7. Cubicle Curtain Factory, Inc.
	8. Diamond Drapery Co.
	9. Erwin and Associates, Inc.
	10. General Cubicle Company, Inc.
	11. Imperial Fastener Company, Inc.
	12. InPro Corporation.
	13. Nelson, A. R. Co.
	14. Pryor Products.
	15. Salsbury Industries.
	16. Silent Gliss USA Inc.
	17. Tubular Specialties Manufacturing, Inc.

	B. Extruded-Aluminum Track:  Not less than 1-1/4 inches wide by 3/4 inch high; with minimum wall thickness of 0.050 inch.
	1. Finish:  Selected from manufacturer's standard finishes.

	C. Track Accessories:  Fabricate splices, end caps, connectors, end stops, coupling and joining sleeves, wall flanges, brackets, ceiling clips, and other accessories from same material and with same finish as track.
	1. End Stop:  Removable with carrier hook.

	D. Curtain Carriers:  Two nylon rollers and nylon axle with chrome-plated steel or aluminum hook.
	E. Curtain Carriers:  One-piece nylon glide with chrome-plated steel hook.
	F. Exposed Fasteners:  Stainless steel.
	G. Concealed Fasteners:  Hot-dip galvanized or Stainless steel.

	2.2 CURTAINS
	A. Cubicle Curtain Fabric:  Flame resistant, stain resistant, and antimicrobial.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, or are equal to, those specified:
	2. Color & Pattern: As selected by Architect from manufacturer's standard range.
	3. Mesh Top:  White Nylon mesh.

	B. Shower Curtain Fabric:  Flame resistant, stain resistant, and antimicrobial.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, or are equal to, those specified:
	2. Color:  White vinyl
	3. Curtain Grommets: Two-piece, rolled-edge, rustproof, nickel-plated brass; spaced not more than 6 inches o.c.; machined into top hem.


	2.3 CURTAIN FABRICATION
	A. Fabricate curtains to comply with the following requirements:
	1. Width:  Equal to track length from which curtain is hung plus 10 percent added fullness, but not less than 12 inches added fullness.
	2. Length:  Equal to floor-to-ceiling height, with 20-inch mesh top, and minus distance above the finished floor at bottom as follows:
	a. Cubicle Curtains:  12 inches.
	b. Shower Curtains:  1/2 inch.

	3. Top Hem:  Not less than 1 inch and not more than 1-1/2 inches wide, triple thickness, reinforced with integral web, and double lock stitched.
	4. Mesh Top:  Top hem not less than 1 inch and not more than 1-1/2 inches wide, triple thickness, reinforced with integral web, and double lock stitched.  Double lock stitch bottom of mesh directly to 1/2-inch triple thickness, top hem of curtain fabric.
	5. Bottom Hem:  Not less than 1 inch and not more than 1-1/2 inches wide, double thickness and double lock stitched.
	6. Side Hems:  Not less than 1/2 inch and not more than 1-1/4 inches wide, with double turned edges, and single lock stitched.

	B. Vertical Seams:  Not less than 1/2 inch wide, double turned and double stitched.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances, and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION
	A. General:  Install tracks level and plumb, according to manufacturer's written instructions.
	B. Up to 16 feet in length, provide track fabricated from 1 continuous length.
	1. Curtain Track Mounting:  Surface.

	C. Surface Track Mounting:  Fasten surface-mounted tracks at intervals of not less than 24 inches.  Fasten support at each splice and tangent point of each corner.  Center fasteners in track to ensure unencumbered carrier operation.  Attach track to c...
	1. Mechanically fasten as recommended by manufacturer.

	D. Track Accessories: Install splices, end caps, connectors, end stops, coupling and joining sleeves, and other accessories as required for a secure and operational installation.
	E. Curtain Carriers: Provide curtain carriers adequate for 6-inch spacing along full length of curtain plus an additional carrier.
	F. Curtains:  Hang curtains on each curtain track.

	3.3 PROTECTION
	A. Protect installed recessed track openings with nonresidue adhesive tape to prevent construction debris from impeding carrier operation.  Remove tape prior to Substantial Completion.



	102601 - Wall and Corner Guards - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corner guards.


	1.3 REFERENCE STANDARDS
	A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.
	B. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;2015.

	1.4 SUBMITTAL
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. Product Data: Indicate physical dimensions, features, anchorage details, and rough-in measurements
	C. Manufacturer's Instructions: Indicate special procedures, perimeter conditions requiring special attention.


	PART 2 -  PRODUCTS
	2.1 COMPONENTS
	A. Surface-Mounted, Metal Corner Guards: Fabricated as one piece from formed or extruded metal with formed edges; with 90- or 135-degree turn to match wall condition.
	1. Manufacturers
	a. Columbia Architectural Products Industries; https://capcornerguards.com/
	b. Construction Specialties, Inc; https://www.c-sgroup.com/
	c. Korogard Stainless Steel: https://www.korogard.com

	2. Material: Stainless-steel sheet, Type 304.
	a. Thickness: Minimum 0.0625 inch (1.3 mm).
	b. Finish: Directional satin, No. 4.

	3. Wing Size: Nominal 1 by 1 inches (38 by 38 mm)
	4. Corner Radius: 1/8 inch (3 mm)
	5. Mounting: Adhesive.
	6. Full Height at Cork Wall Covering Outside Corners or 48” on all outside corners.


	2.2 FABRICATION
	A. Fabricate components with tight joints, corners and seams.
	B. Form end trim closure by capping and finishing smooth.

	2.3 FINISHES
	A. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located..

	3.2 PREPARATION
	A. Complete finishing operations, including painting, before installing wall and door protection.
	B. Before installation, clean substrate to remove dust, debris, and loose particles.

	3.3 INSTALLATION
	A. Install components in accordance with manufacturer's instructions, level and plumb, secured rigidly in position to wall framing members only.

	3.4 CLEANING
	A. Remove excess adhesive using methods and materials recommended in writing by manufacturer.



	102813 - TOILET ACCESSORIES - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes:
	1. Toilet accessories
	2. Custodial accessories
	3. Changing Tables


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Manufacturer's warranty

	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.
	1. Identify locations using room designations indicated on Drawings.
	2. Identify products using designations indicated on Drawings.

	C. Maintenance Data:  For accessories to include in maintenance manuals specified in Division 1.  Provide lists of replacement parts and service recommendations.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Provide products of same manufacturer for each type of accessory unit and for units exposed to view in same areas, unless otherwise approved by Architect.
	B. Product Options:  Accessory requirements, including those for materials, finishes, dimensions, capacities, and performance, are established by specific products indicated in the Toilet and Bath Accessory Schedule. Other manufacturers' products with...

	1.5 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by disabled persons, proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work

	1.6 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  15 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 TOILET ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. Basco, Inc.
	2. Bobrick Washroom Equipment, Inc.
	3. Georgia Pacific
	4. General Accessory Manufacturing Co. (GAMCO)
	5. Ginger; GUSA, Inc.
	6. Kimberly Clark
	7. Bradley Corporation

	B. Basis-of-Design Product:  The design of Toilet and Bath Accessories are listed in the “Toilet and Bath Accessory Schedule” at the end of this Section. Subject to compliance with requirements, provide the named product or a comparable product.

	2.2 CUSTODIAL ACCESSORIES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. General Accessory Manufacturing Co. (GAMCO).


	2.3 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, with No. 4 finish (satin), in 0.0312-inch minimum nominal thickness, unless otherwise indicated.
	B. Mirror Glass:  ASTM C 1036, Type I, Class 1, Quality q2, nominal 6.0 mm thick, with silvering, electroplated copper coating, and protective organic coating complying with FS DD-M-411.
	C. Galvanized Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	D. Fasteners:  Screws, bolts, and other devices of same material as accessory unit, tamper and theft resistant when exposed, and of galvanized steel when concealed.

	2.4 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Secure mirrors to walls in concealed, tamper-resistant manner with special hangers, toggle bolts, or screws.  Set units level, plumb, and square at locations indicated, according to manufacturer's written instructions for substrate indicated.
	C. Install grab bars to withstand a downward load of at least 250 lbf, when tested according to method in ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation and verify that mechanisms function properly.  Replace damaged or defective items.
	B. Clean and polish exposed surfaces according to manufacturer's written recommendations.
	3.3 TOILET AND BATH ACCESSORY SCHEDULE
	A. See toilet and bath accessory locations on Drawings.
	B. Toilet and Bath Accessory Schedule:
	1) Mirror Unit:  With stainless steel angle frame, concealed wall hangers, 1/4” float glass, Bobrick B-290 18X36
	2) Paper Towel Dispenser: Owner Furnished Contractor Installed
	3) Soap Dispenser:  Owner Furnished Contractor Installed
	4) Toilet Paper dispenser:  Owner Furnished Contractor Installed
	5) Grab Bar:  42” long straight grab bar, stainless steel, Bobrick #6806 x 42.
	6) Grab Bar:  36” long straight grab bar, stainless steel, Bobrick #6806 x 36.
	7) Grab Bar:  18” long straight grab bar, stainless steel Bobrick #6806 x 18.
	8) Grab Bar:  24” long straight grab bar, stainless steel Bobrick #6806 x 24.
	9) Sanitary Napkin Disposal surface mounted, stainless steel, Bobrick “Contura Series” model B-270.
	10) Mop Rack:  Stainless steel utility shelf with mop/broom holder and rag hoods Bobrick Model #B-239 x 34.
	11) Curtain rod, Shower Curtain and Shower Hooks:  Heavy Duty 72” stainless steel tubing shower rod Bobrick model B-6107 with stainless steel shower hooks Bobrick model 204-1 and opaque matt white vinyl antibacterial shower curtain Bobrick model 204-3...
	12) Shower Bench:  Reversible folding shower seat with stainless steel frame and seat construction of one-piece, 1/2” (13mm) thick, solid phenolic with matte-finish, white colored, melamine surfaces and black phenolic-resin core.  Seat shall be revers...
	13) Shower Grab Bar: Two-wall grab bar for 36” x 36” shower stall, stainless steel 1-1/2” diameter with concealed mounting, Bobrick model number #B-6861.
	14) Towel Hook- Smedbo Studio Design Hook, SME-17047 in brushed chrome, or equal.
	15) Recessed Changing Table:  Koala Kare Products KB110-SSRE horizontal recessed mounted stainless steel baby changing station
	END OF SECTION 102813




	104400 - FIRE PROTECTION SPECIALTIES - COMPLETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Portable fire extinguishers.
	2. Fire-protection cabinets for portable fire extinguishers.
	3. Mountain Brackets


	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for fire-protection cabinets.
	1. Fire Extinguishers:  Include rating and classification.
	2. Fire-Protection Cabinets:  Include roughing-in dimensions, details showing mounting methods, relationships of box and trim to surrounding construction, door hardware, cabinet type, trim style, and panel style.

	B. Maintenance Data:  For fire extinguishers and fire-protection cabinets to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fire extinguishers and fire-protection cabinets through one source from a single manufacturer.
	B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	C. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.

	1.5 COORDINATION
	A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
	B. Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated, and as follows:
	1. Sheet:  ASTM B 209 (ASTM B 209M).
	2. Extruded Shapes:  ASTM B 221 (ASTM B 221M).

	C. Stainless-Steel Sheet:  ASTM A 666, Type 304.
	D. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, Class 1 (clear).

	2.3 PORTABLE FIRE EXTINGUISHERS
	A. Manufacturers:
	1. Larsen's Manufacturing Company.
	2. JL Industries
	3. Nystrom Building Products
	4. Potter Roemer

	B. General:  Provide fire extinguishers of type, size, and capacity for each fire-protection cabinet indicated.
	1. Valves:  Manufacturer's standard.
	2. Handles and Levers:  Manufacturer's standard.
	3. Instruction Labels:  Include pictorial marking system complying with NFPA 10, Appendix B and bar coding for documenting fire extinguisher location, inspections, maintenance, and recharging.

	C. Multipurpose Dry-Chemical Type Larson Number MP10 UL-rated A:10-B:C, 10-lb nominal capacity, with monoammonium phosphate-based dry chemical in manufacturer's standard enameled container.

	2.4 FIRE-PROTECTION CABINET (FEC)
	A. Basis-of-Design Product: Alpine Series Fire Extinguisher Cabinets: Model# FC-7044-DV manufactured by Nystrom Building Products 9300 73rd Ave. N Brooklyn Park, MN  55428  www.nystrom.com
	B. Subject to compliance with requirements as specified here-in, provide the named product, or a comparable product by one of the following or approved equal:
	1. Larsen's Manufacturing Company.
	2. JL Industries
	3. Potter Roemer

	C. Description: Steel unit construction, continuous piano hinge with 180 degree opening. Weld joints and grind smooth.
	1. Cabinet Mounting: Surface]
	2. Components:
	a. Door and Frame:
	1) 6063-T5 anodized aluminum.
	a) Color and Finish: Satin finish, clear polyester coated.


	b. Tub: 0.036 inch (0.9mm) cold rolled steel
	1) Color Finish: White factory applied powder coat paint finish.

	c. Door Type: Duo Vertical with tempered safety glass

	3. Options:
	a. Door Glazing Type: Tempered clear float glass.
	b. Lettering: Vertical die cut, red
	c. Latching: Pull handle roller catch

	4. Cabinet Dimensions: Size to match extinguisher type.
	5. Fire Rating: Non-fire rated

	D. Accessories:
	1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to fire-protection cabinet, of sizes required for types and capacities of fire extinguishers indicated, with plated or baked-enamel finish.
	2. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.


	2.5 MOUNTING BRACKETS
	A. Manufacturers:
	1. Nystrom Building Products
	2. Larsen's Manufacturing Company.
	3. JL Industries
	4. Potter Roemer

	B. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated or baked-enamel finish.
	1. Color: Red.

	C. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as indicated by Architect.
	1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red letter decals applied to mounting surface. Orientation shall be vertical.


	2.6 FABRICATION
	A. Fire-Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated.
	B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and coordinated with cabinet types and trim styles selected.
	C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls and partitions for suitable framing depth and blocking where semi-recessed cabinets will be installed.
	B. Examine fire extinguishers for proper charging and tagging. Remove and replace damaged, defective, or undercharged units.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare recesses for semi-recessed fire-protection cabinets as required by type and size of cabinet and trim style.

	3.3 INSTALLATION
	A. General:  Install fire-protection specialties in locations and at mounting heights indicated:
	1. Fire-Protection Cabinets:  As indicated in drawings.
	2. Mounting Brackets:  54 inches above finished floor to top of fire extinguisher U.N.O.

	B. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations indicated.

	3.4 ADJUSTING AND CLEANING
	A. Remove temporary protective coverings and strippable films, if any, as fire-protection specialties are installed, unless otherwise indicated in manufacturer's written installation instructions.
	B. Adjust fire-protection cabinet doors to operate easily without binding.  Verify that integral locking devices operate properly.
	C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as recommended by manufacturer.
	D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by fire-protection cabinet manufacturer.
	E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	122413 - ROLLER WINDOW SHADES - COMPLETE
	a. Clutch mechanism: Fabricated from high carbon steel and molded fiberglass reinforced polyester or injected molded nylon.
	b. Bead chain loop: Stainless steel bead chain hanging at side of window.
	c. Idler Assembly: Provide roller idler assembly of molded nylon with adjustable length idler pin to facilitate easy installation, and removal of shade for service.
	a. Endcap covers: To match fascia or headbox color.
	a. Finish: White
	a. Color and pattern as selected by Architect from manufacturer’s full range with 5% openness.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. Consolidation Point:  A location for interconnection between horizontal cables extending from building pathways and horizontal cables extending into furniture pathways.
	C. Cross-Connect:  A facility enabling the termination of cable elements and their interconnection or cross-connection.
	D. EMI:  Electromagnetic interference.
	E. IDC:  Insulation displacement connector.
	F. LAN:  Local area network.
	G. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of several telecommunications outlet/connectors.
	H. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet cable terminates.
	I. RCDD:  Registered Communications Distribution Designer.
	J. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate layout and installation of telecommunications cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate telecommunications outlet/connector locations with location of power receptacles at each work area.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For splices and connectors to include in maintenance manuals.
	B. Software and Firmware Operational Documentation:

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. (submit qualifications)
	B. Testing Agency Qualifications:  An NRTL.
	C. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Telecommunications Pathways and Spaces:  Comply with TIA-569-D.
	F. Grounding:  Comply with TIA-607-B.

	1.10 QUALIFICATIONS
	A. Communications Cabling: The Contractor shall have (5) five years of documented experience performing cable placement, splicing, termination, connecting, and testing for each of the media types and (3) three years of applicable experience with the proposed system manufacturer.  In the case of newer technologies that do not have a (3) three year history, the Contractor shall have documented experience for at least half of the lifetime of the new technology. The approved contractor shall, at a minimum, maintain a ratio of one manufacturer or BICSI certified installer for every two non-certified installers assigned to the project.
	B. The contractor shall have on staff a BICSI Certified RCDD as a permanent employee. This staff member shall have been on staff for a minimum of (1) one year prior to the date of this projects release for bid.
	C. The contractor shall have on staff at least (1) one BICSI Certified Technician and this staff member shall have been a full time employee for no less than (1) one year prior to the date of this projects release for bid. A BICSI Certified Technician shall be employed as the on-site Field Supervisor for this project.
	D. The contractor shall provide resumes for the Project Manager, Supervisors and any skilled technicians or installers. Each resume shall include applicable certification documents provided by the manufacturer or BICSI.

	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.


	PART 2 -  PRODUCTS
	2.1 HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable and its connecting hardware provide the means of transporting signals between the telecommunications outlet/connector and the horizontal cross-connect located in the communications equipment room.  This cabling and its connecting hardware are called a "permanent link," a term that is used in the testing protocols.
	B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that extend from the telecommunications outlet/connectors to the station equipment.
	C. The maximum allowable horizontal cable length is 295 feet (90 m).  This maximum allowable length does not include an allowance for the length of 16 feet (4.9 m) to the workstation equipment or in the horizontal cross-connect.

	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm).  Comply with requirements in Section 061000 "Rough Carpentry" for plywood backing panels.

	2.3 UTP CABLE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  100-ohm, four-pair UTP, formed into 4-pair, binder groups covered with a blue thermoplastic jacket.

	2.4 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. General Requirements for Cable Connecting Hardware:  Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of same category or higher.
	C. Connecting Blocks:  110-style IDC for Category 6 and Category 6a.  Provide blocks for the number of cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs and jacks where indicated.
	D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	E. Patch Panel:  Angled modular panels housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination of pair groups of installed cables.
	F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle units with integral IDC-type terminals.
	G. Patch Cords:  Factory-made, four-pair cables in 48-inch (1200-mm) lengths; terminated with eight-position modular plug at each end.

	2.5 TELECOMMUNICATIONS OUTLET/CONNECTORS
	A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply with TIA-568-C.1.
	B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate.

	2.6 GROUNDING
	A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with TIA-607-B.

	2.7 IDENTIFICATION PRODUCTS
	A. Comply with TIA-606-B and UL 969 for labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Section 260553 "Identification for Electrical Systems."

	2.8 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory test UTP cables on reels according to TIA-568-C.1.
	C. Factory test UTP cables according to TIA-568-C.2.
	D. Cable will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 ENTRANCE FACILITIES
	A. Coordinate backbone cabling with the protectors and demarcation point provided by communications service provider.

	3.2 WIRING METHODS
	A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and counters.  Conceal pathways and cables except in unfinished spaces.
	B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures:

	3.3 INSTALLATION OF CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	C. UTP Cable Installation:
	D. Open-Cable Installation:
	E. Installation of Cable Routed Exposed under Raised Floors:
	F. Group connecting hardware for cables into separate logical fields.
	G. Separation from EMI Sources:
	H. Protect cabling during installation:

	3.4 FIRESTOPPING
	A. Comply with requirements in Section 078413 "Penetration Firestopping."
	B. Comply with TIA-569-D, Annex A, "Firestopping."
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.5 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with TIA-607-B.
	C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable electrical building ground.
	D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA-606-B.  Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	B. Using cable management system software specified in Part 2, develop Cabling Administration Drawings for system identification, testing, and management.  Use unique, alphanumeric designation for each cable and label cable, jacks, connectors, and terminals to which it connects with same designation.  At completion, cable and asset management software shall reflect as-built conditions.
	C. Comply with requirements in Section 099123 "Interior Painting" for painting backboards.  For fire-resistant plywood, do not paint over manufacturer's label.
	D. Paint and label colors for equipment identification shall comply with TIA-606-B for Class 2 level of administration.
	E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List incoming and outgoing cables and their designations, origins, and destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive schedules for Project.
	F. Cabling Administration Drawings:  Show building floor plans with cabling administration-point labeling.  Identify labeling convention and show labels for telecommunications closets,  terminal hardware and positions, horizontal cables, work areas and workstation terminal positions, grounding buses and pathways, and equipment grounding conductors.  Follow convention of TIA-606-B.  Furnish electronic record of all drawings, in software and format selected by Owner.
	G. Cable and Wire Identification:
	H. Labels shall be preprinted or computer-printed type with printing area and font color that contrasts with cable jacket color but still complies with requirements in TIA-606-B.

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	D. Document data for each measurement.  Data for submittals shall be printed in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to the computer, saved as text files, and printed and submitted.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.8 SYSTEM WARRANTY
	A. Contractor shall perform all labeling requirements and provide testing documentation for verification as described herein.
	B. Contractor shall submit cable records to reflect all moves, adds, and changes.
	C. Contractor shall provide site plans showing locations of all telecommunication routes.  See Item 3.06.
	D. Contractor shall submit final paperwork for warranty to manufacturer and a copy to the Owner one week prior to the substantial completion date.
	E. Contractor must be a certified as required by the owner and approved solution supplier such as Mohawk, Berk-Tek, Ortronics, and Siemens.
	F. Contractor must offer a minimum 20-year extended manufacturer’s warranty for the premises fiber cabling solution comprised of approved manufacturer products and must follow all warranty registration procedures set forth by the manufacturer, including submitting all required documentation to the manufacturer for warranty certification.
	G. All installed equipment must conform to the manufacturer's official published specifications.  The warranty shall begin at the system acceptance date and remain in effect for a period of 20 years (minimum) from that date.  The contractor shall agree to repair, adjust, and/or replace, as determined by the owner and to replace defective equipment, materials, or other parts of the system at the contractor's sole cost.  Owner will incur no costs for service or replacement of parts during the warranty period of 20 years.  All third party warranties shall be passed through from the contractor to the owner.
	H. Contractor shall warrant that the system will function as specified in the approved manufacturer's Technical Description Guide.
	I. Contractor shall warrant that the system shall accommodate the specifications in all appropriate sections of this Request for Proposal and all applicable sections of the owners Specifications.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. This Section includes through-penetration firestop systems for penetrations through the following fire-resistance-rated assemblies, including both empty openings and openings containing penetrating items:
	1. Roofs.
	2. Walls and partitions.
	3. Smoke barriers.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  For the following constructions, provide through-penetration firestop systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fir...
	1. Fire-resistance-rated load-bearing walls, including partitions, with fire-protection-rated openings.
	2. Fire-resistance-rated non-load-bearing walls, including partitions, with fire-protection-rated openings.
	3. Fire-resistance-rated roof assemblies.

	B. For through-penetration firestop systems exposed to view, provide products with flame-spread ratings of less than 25 and smoke-developed ratings of less than 450, as determined per ASTM E 84.

	1.4 SUBMITTALS
	A. Product Data:  For each type of through-penetration firestop system product indicated.
	B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owner...
	C. Product Certificates:  Signed by manufacturers of through-penetration firestop system products certifying that products furnished comply with requirements.
	D. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop system complies with requirements, based on comprehensive testing of current products.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed through-penetration firestop systems similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of succe...
	B. Source Limitations:  Obtain through-penetration firestop systems, for each kind of penetration and construction condition indicated, from a single manufacturer.
	C. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that comply with the following requirements and those specified in "Performance Requirements" Article:
	1. Through-penetration firestop systems are identical to those tested per ASTM E 814.  Provide rated systems complying with the following requirements:
	a. Through-penetration firestop systems correspond to those indicated by reference to through-penetration firestop system designations listed by UL in "Fire Resistance Directory."



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver through-penetration firestop system products to Project site in original, unopened containers or packages with intact and legible manufacturers' labels identifying product and manufacturer; date of manufacture; lot number; shelf life, if ap...
	B. Store and handle materials for through-penetration firestop systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install through-penetration firestop systems when ambient or substrate temperatures are outside limits permitted by through-penetration firestop system manufacturers or when substrates are wet due to rain, frost, ...
	B. Ventilate through-penetration firestop systems per manufacturer's written instructions by natural means or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration firestop systems.
	C. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until Owner's representative and building inspector, if required by authorities having jurisdiction, have examined each installat...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, through-penetration firestop systems that may be incorporated into the Work include, but are not limited to, those systems indicated.
	B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. DAP Inc.
	2. Hilti Construction Chemicals, Inc.
	3. Instant Firestop Mfg. Inc.
	4. 3M Fire Protection Products.
	5. Tremco.
	6. United States Gypsum Company.


	2.2 FIRESTOPPING, GENERAL
	A. Compatibility:  Provide through-penetration firestop systems that are compatible with one another, with the substrates forming openings, and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and a...
	B. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill materials and to comply with "Performance Requirements" Article.  Use only components specified by through-penetration firestop system man...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-/rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 MIXING
	A. For those products requiring mixing before application, comply with through-penetration firestop system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer s...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing through-penetration firestop systems to comply with written recommendations of firestop system manufacturer and the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of through-penetration firestop systems.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with through-penetration firestop systems.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by through-penetration firestop system manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto expo...
	C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or by clean...

	3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION
	A. General: Install through-penetration firestop systems to comply with "Performance Requirements" Article and firestop system manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestop systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with cleaning materials that are approved in writing by through-penetration firestop system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure through-penetration firestop systems are without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deteriora...

	3.5 THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to the alpha-alpha-numeric designations listed in UL's "Fire Resistance Directory" under product Category XHEZ.
	B. Firestop Systems for Metallic Pipes, Conduit, or Tubing:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Silicone sealant.
	c. Intumescent putty.
	d. Mortar.


	C. Firestop Systems for Nonmetallic Pipe, Conduit, or Tubing:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Silicone sealant.
	c. Intumescent putty.
	d. Intumescent wrap strips.
	e. Firestop device.


	D. Firestop Systems for Electrical Cables:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Silicone sealant.
	c. Intumescent putty.
	d. Silicone foam.


	E. Firestop Systems for Cable Trays:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Intumescent putty.
	c. Silicone foam.
	d. Pillows/bags.


	F. Firestop Systems for Insulated Pipes:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Intumescent putty.
	c. Silicone foam.
	d. Intumescent wrap strips.


	G. Firestop Systems for Miscellaneous Electrical Penetrants:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Intumescent putty.
	c. Mortar.


	H. Firestop Systems for Miscellaneous Mechanical Penetrations:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or both of the following:
	a. Latex sealant.
	b. Mortar.


	I. Firestop Systems for Groupings of Penetrations:  Comply with the following:
	1. UL-Classified Systems:  C-AJ.
	2. Type of Fill Materials:  One or more of the following:
	a. Latex sealant.
	b. Mortar.
	c. Intumescent wrap strips.
	d. Firestop device.
	e. Intumescent composite sheet.





	ADPF882.tmp
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Floor tiles.
	2. Wall tiles.
	3. Waterproof membrane for thin set tile installations.
	4. Crack-suppression membrane for thin-set tile installations.
	5. Grouts
	6. Metal edge strips installed as part of tile installations.


	1.2 DEFINITIONS
	A. Module Size:  Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint width indicated.
	B. Facial Dimension:  Actual tile size (minor facial dimension as measured per ASTM C 499).

	1.3 PERFORMANCE REQUIREMENTS
	A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the following values as determined by testing identical products per ASTM C 1028:
	1. Level Surfaces:  Minimum 0.6.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern at wall locations only.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.
	1. Indicate locations of metal strips for floors and walls

	C. Samples for Verification:
	1. Full-size units of each type and composition of tile and for each color and finish required.
	2. Full-size units of each type of trim and accessory for each color and finish required.
	3. Metal edge strips in 6 inch lengths.

	D. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer and Installer.
	E. Product Certificates:  For each type of product, signed by product manufacturer.
	F. Qualification Data:  For Installer.
	G. Material Test Reports:  For each tile-setting and -grouting product.

	1.5 QUALITY ASSURANCE
	A. Manufacturers: Provide Products of company specializing in manufacture of wall and floor tiles (ceramic, porcelain, mosaics, etc.) with minimum experience of 10 years.
	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one source or producer.
	C. Source Limitations for Other Products:  Obtain each of the following products specified in this Section through one source from a single manufacturer for each product:
	1. Waterproofing.
	2. Joint sealants.
	3. Metal edge strips.

	D. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination." Installer to layout full size joint locations for floor and wall onsite. Layout to be approved...
	E. Installer Qualifications:  Submit documentation that the flooring contractor employs installers that have:
	1. Installers: Execute work of this Section using a company who is a member in good standing with TCNA and has minimum 5 years successful experience in application of Products, systems and assemblies specified. Perform tile work using skilled mechanic...

	F. Mockups:
	1. Construct a minimum [100 feet (10 m) square] mock-up complete with movement joint at Project location designated by Architect for acceptance. Ensure mock-up area is cleaned and properly prepared for tiling using specified setting and grouting mater...
	2. After mock-up has cured and been inspected, discuss pertinent remarks, observations and recommendations in the presence of participants.
	3. Once accepted, mock-up including recorded remarks and recommendations remains part of finished work and used as a quality reference standard for balance of Project


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirement in ANSI A137.1 for labeling sealed tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Store liquid latexes and emulsion adhesives in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting t...

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.
	B. Concrete Curing:  Do not install flooring material over concrete substrates unless substrates meet flooring, adhesive, or crack suppression membrane manufacturer’s current requirements for bond test, calcium chloride test, relative humidity test an...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed, for each type, composition, color, pattern, and size indicated.
	a. Verify amount of extra material required with Owner before Delivery.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, or are equal to, the manufacturers specified.


	2.2 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard grade requirements, unless otherwise indicated.
	2. For facial dimensions of tile, comply with requirements relating to tile sizes specified in Part 1 "Definitions" Article.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI standards referenced in "Setting and Grouting Materials" Article.
	C. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and ...
	D. Colors, Textures, and Patterns: Where manufacturer's standard products are indicated for tile, grout, and other products requiring selection of colors, surface textures, patterns, and other appearance characteristics, provide specific products or m...
	1. As specified in the Finish Legend on drawings.

	E. Factory Blending:  For tile exhibiting color variations within ranges selected during Sample submittals, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match a...
	F. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, or are equal to, products specified.

	2.3 TILE PRODUCTS
	A. Provide “Mosa.Tiles. Ultagres Porcelain Floor Tiles, unglazed”, unglazed, dry-pressed, single fired, fully vitrified porcelain floor tiles, manufactured with Ultragres procedure in accordance with EN 14411 annex G (Bla) and in accordance with ANSI ...
	1. Product: As specified in the Finish Legend of the drawings.
	2. Composition:  Porcelain
	3. Facial Dimensions:  As specified in the Finish Legend of the drawings
	4. Color and Pattern:  As specified in the Finish Legend of the drawings.
	5. Grout Color: be selected by Architect from manufacturer's full range.

	B. Provide “Mosa.Tiles. Glazed Wall tiles”, glazed, dry-pressed ceramic wall tiles, with white body in accordance with ANSI A137.1, Class P4 meeting or exceeding the following characteristics.
	1. Product: As specified in the Finish Legend of the drawings.
	2. Composition:  Porcelain
	3. Facial Dimensions:  As specified in the Finish Legend of the drawings
	4. Color and Pattern:  As specified in the Finish Legend of the drawings.
	5. Grout Color: be selected by Architect from manufacturer's full range.

	C. Wall Tile Trim Units:  Matching characteristics of adjoining flat tile and coordinated with sizes and coursing of adjoining flat tile where applicable.  Provide shapes as follows, selected from manufacturer's standard shapes:
	1. Outside corners on wall to receive metal accessory as indicated in drawings
	2. Top of tile wainscot to receive metal accessory as indicated in drawings
	3. Soffits where tile wraps from horizontal to vertical


	2.4 WATERPROOFING AND CRACK SUPPRESSING MEMBRANES  FOR THIN-SET TILE INSTALLATIONS
	A. General:  Manufacturer's standard product that complies with ANSI A118.10.  Submit one of the following products to the Architect for review.
	B. Unreinforced, Fluid-Applied Product:  Liquid-latex rubber in a consistency suitable for trowel application and intended for use as waterproofing.
	1. Products:
	a. Laticrete Hydroban or equal

	2. Coverage:
	a. Floor- Cover 100% under tile
	b. Wall- 6” up (behind cove base) in restrooms only
	c. Showers- 100% under floor and wall tile



	2.5 SETTING AND GROUTING MATERIALS
	A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4, consisting of the following:
	1. Basis of Design: Laticrete 254 Platinum
	2. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl acetate additive to which only water must be added at Project site.
	a. For wall applications, provide nonsagging mortar that complies with Paragraph F-4.6.1 in addition to the other requirements in ANSI A118.4.
	b. Provide white mortar at all locations where glass tile is specified. Retain setting and grouting materials below as required for installation methods selected; delete others.  For proprietary products, coordinate with list of manufacturers.


	B. Chemical-Resistant, Water-Cleanable, Tile-Setting and -Grouting Epoxy:  ANSI A118.3.
	1. Laticrete, Spectralock or Equal


	2.6 ELASTOMERIC SEALANTS
	A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with the following requirements and with the applicable requirements in Section 079200 "Joint Sealants."
	1. Sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	2. Use primers, backer rods, and sealant accessories recommended by sealant manufacturer.

	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints unless otherwise indicated.
	C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints and oth...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. DAP Inc.; 100 percent Silicone Kitchen and Bath Sealant.
	b. Dow Corning Corporation; Dow Corning 786.
	c. GE Silicones; a division of GE Specialty Materials; Sanitary 1700.
	d. Laticrete International, Inc.; Latasil Tile & Stone Sealant.
	e. Pecora Corporation; Pecora 898 Sanitary Silicone Sealant.
	f. Tremco Incorporated; Tremsil 600 White.



	2.7 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:
	1. Profile: As specified on drawings.
	2. Finish: As specified on drawings.

	C. Temporary Protective Coating:  Product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is completed ...
	1. As recommended by manufacturer and/or supplier.

	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Sealers used in interior locations must comply with VOC limits shown in Section 018113.

	2.8 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films, and curing compounds; and within flatness tolerances required by referenced ANSI A108 Series of tile installation standards for installations indicated.
	2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed before installing tile.
	3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust joint locations in consultation with Architect.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's current written recommendations to ensure adhesion of floor coverings.  Refer to Division 3 cast-in-place concrete for further requirements.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, hardeners, and other materials that could have a detrimental effect.
	2. Perform floor moisture, alkalinity, and bond tests in accordance with flooring manufacturer’s current written directives. Proceed with flooring installation only after all tests meet flooring manufacturer’s requirements.

	C. If any of the above flooring, adhesive or crack suppression membrane manufacturer’s current test requirements are not in compliance, architect shall be notified in writing. Work shall not proceed until slab is in compliance.
	D. Provide concrete substrates for tile floors installed with thin set mortar that comply with flatness tolerances specified in referenced ANSI A108 Series of tile installation standards.
	1. Fill cracks, holes, and depressions with trowelable leveling and patching compound according to tile-setting material manufacturer's written instructions.  Use product specifically recommended by tile-setting material manufacturer.
	2. Remove protrusions, bumps, and ridges by sanding or grinding.

	E. Blending:  For tile exhibiting color variations within ranges selected during Sample submittals, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other package...
	F. Field-Applied Temporary Protective Coating:  Where indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat u...

	3.3 INSTALLATION, GENERAL
	A. Joint Widths:  Install tile on floors and walls with the following joint widths:
	1. Porcelain Tile:  1/8 inch.

	B. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods indicated in ceramic tile installation schedules.
	C. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TC...
	1. For the following installations, follow procedures in the ANSI A108 Series of tile installation standards for providing 95 percent mortar coverage:
	a. Tile floors in wet areas.
	b. Tile floors composed of tiles 6 by 6 inches or larger.


	D. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint al...
	E. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	F. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work as shown in the Construction Documents.  Provide uniform joint widths, unl...
	G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installi...
	1. Locate joints in tile surfaces directly above joints in concrete substrates.
	2. Prepare joints and apply sealants to comply with requirements in Division 7 Section "Joint Sealants."


	3.4 WATERPROOFING AND CRACK SUPPRESSION MEMBRANE  INSTALLATION
	A. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written instructions to produce waterproof membrane of uniform thickness bonded securely to substrate.
	B. Install crack-suppression membrane to comply with manufacturer's written instructions to produce membrane of uniform thickness bonded securely to substrate.
	C. Do not install tile over waterproofing until waterproofing has cured and been tested to determine that it is watertight.

	3.5 WALL TILE INSTALLATION
	A. Install types of tile designated for wall installations to comply with requirements in the Wall Tile Installation Schedule, including those referencing TCA installation methods and ANSI setting-bed standards.
	B. Metal Edge Strips: Install at locations as indicated on the drawings
	C. Grout Sealer:  Apply grout sealer to grout joints according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer that has gotten on tile faces by wiping with soft...
	D. Joint Widths:  Install tile on walls with the following joint widths:
	1. Glass and Stone Wall Tile:  1/8 inch or to match grout joint established on mesh by manufacturer.
	2. Glazed Porcelain Wall Tile:  1/8 inch.

	E. Elastomeric Sealants: Install where required by TCA.  Provide where tile abuts another material.

	3.6 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove grout residue from tile as soon as possible.
	2. Clean grout smears and haze from tile according to tile and grout manufacturer's written instructions, but no sooner than 10 days after installation.  Use only cleaners recommended by tile and grout manufacturers and only after determining that cle...
	3. Remove temporary protective coating by method recommended by coating manufacturer that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent it from clogging drains.

	B. When recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.  Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.






