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DOCUMENT 000101 - PROJECT TITLE PAGE

1.1 PROJECT MANUAL VOLUME 1
A. Beulah Regional Park Restroom.
B. Escambia County Parks and Recreation.
C. Escambia County, Florida.
D. Owner Project No. <Insert number>.
E. Architect Project No. 17016.
F. Dalrymple Sallis Architecture.
G. 503 E. Government St..
H. Pensacola, FL 32501.
l. Phone: (850) 470-6399.
J. Web Site: www.dalsal.com
K. Issued: November 17, 2017.

L. Copyright 2017. Dalrymple Sallis Architecture. All rights reserved.

END OF DOCUMENT 000101



DOCUMENT 000107 - SEALS PAGE

11 DESIGN PROFESSIONALS OF RECORD
A. Architect:
1. J. Scott Sallis.
2. AR0016385.
3. Responsible for Divisions 01-16 Sections except where indicated as prepared by other
design professionals of record.
B. Civil Engineer:
1. Mark E. Robertson Il.
2. #83341.
3. Responsible for Escambia County Public Works Technical Specifications.
C. Plumbing Engineer:
1. Daniel A. Nye.
2. #56195.
3. Responsible for Division 15.

D. HVAC Engineer:

1. Daniel A. Nye.

2. #56195.
3. Responsible for Division 15.
E. Electrical Engineer:

1. Anthony L. Davis.
2. #57419.
3. Responsible for Division 16.

END OF DOCUMENT 000107



DOCUMENT 000115 - LIST OF DRAWING SHEETS

11 LIST OF DRAWINGS
A. Drawings: Drawings consist of the Contract Drawings and other drawings listed on the Table of

Contents page of the separately bound drawing set titled “Beulah Regional Park Restroom”,
dated November 17, 2017, as modified by subsequent Addenda and Contract modifications.

END OF DOCUMENT 000115



DOCUMENT 003100 - AVAILABLE PROJECT INFORMATION

11

AVAILABLE PROJECT INFORMATION

This Document and its referenced attachments are part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for the Bidder's convenience and
are intended to supplement rather than serve in lieu of the Bidder's own investigations. They are
made available for the Bidder's convenience and information but are not a warranty of existing
conditions. This Document and its attachments are not part of the Contract Documents.

Preliminary project schedule including design and construction milestones have been prepared
by Owner and are attached to this Document.

1. For Project time requirements, see the General Conditions, the Supplementary
Conditions, and Section 011000 "Summary."

Permit Application: Complete building permit application and file with authorities having
jurisdiction within [five] <Insert number> days of [the Notice of Award] [the Notice to
Proceed] [the date of execution of the Contract].

Permit Application: The building permit for Project has been applied for by [Owner] [Architect]
[Construction Manager]. A copy of the permit application is [attached to this Document]
[available for viewing on Project Web site].

END OF DOCUMENT 003100



DOCUMENT 006000 - PROJECT FORMS

11

1.2

FORM OF AGREEMENT AND GENERAL CONDITIONS

The following form of Owner/Contractor Agreement and form of the General Conditions shall be
used for Project:

1. AIA Document A101, "Standard Form of Agreement between Owner and Contractor,
Stipulated Sum."

a. The General Conditions for Project are AIA Document A201, "General Conditions
of the Contract for Construction."

2. The General Conditions are incorporated by reference.
3. Owner's document(s) bound following this Document.
ADMINISTRATIVE FORMS

Administrative Forms: Additional administrative forms are specified in Division 01 General
Requirements Sections.

Copies of AlA standard forms may be obtained from the following:

1. The American Institute of Architects: www.aia.org/contractdocs/purchase/index.htm;
docspurchases@aia.org; (800) 942-7732.

Preconstruction Forms:

1. Form of Performance Bond and Labor and Material Bond: AIA Document A312,
"Performance Bond and Payment Bond."
2. Form of Certificate of Insurance: AIA Document G715, "Supplemental Attachment for

ACORD Certificate of Insurance 25-S."
Information and Modification Forms:

1. Form for Requests for Information (RFIs): AIA Document G716, "Request for Information
(RFI)."

2. Form of Request for Proposal: AIA Document G709, "Work Changes Proposal Request.”

3. Change Order Form: AIA Document G701, "Change Order."

4. Form of Architect's Memorandum for Minor Changes in the Work: AIA Document G707,
"Architect's Supplemental Instructions."

5. Form of Change Directive: AIA Document G714, "Construction Change Directive."

Payment Forms:

1. Schedule of Values Form: AIA Document G703, "Continuation Sheet."

2. Payment Application: AIA Document G702/703, "Application and Certificate for Payment
and Continuation Sheet."

3. Form of Contractor's Affidavit: AIA Document G706, "Contractor's Affidavit of Payment of
Debts and Claims."

4, Form of Affidavit of Release of Liens: AIA Document G706A, "Contractor's Affidavit of
Payment of Release of Liens."



5. Form of Consent of Surety: AIA Document G707, "Consent of Surety to Final Payment.”

END OF DOCUMENT 006000



SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 PROJECT INFORMATION
A. Project Identification: 17016 Beulah Regional Park Restroom.
1. Project Location: 7820 Mobile Hwy., Pensacola, FL.
B. Owner: Escambia County Parks and Recreation..
C. Architect: Dalrymple Sallis Architecture. (850) 470-6399.

D. Architect's Consultants: Architect has retained the following design professionals who have
prepared designated portions of the Contract Documents:

1. Refer to 000107 Seals Page.

E. The Work consists of a new, single-story masonry restroom building with wood-framed trusses,
associated sitework and utilities, and all incidental work per Drawings and specifications.

1.2 WORK RESTRICTIONS

A. Contractor's Use of Premises: During construction, Contractor will have limited use of site
indicated. Contractor's use of premises is limited only by Owner's right to perform work or
employ other contractors on portions of Project

1. Limits: Limit site disturbance, including earthwork and clearing of vegetation, to 40 feet
beyond building perimeter; 10 feet beyond surface walkways, patios, surface parking,
and utilities less than 12 inches in diameter; 15 feet beyond primary roadway curbs and
main utility branch trenches; and 25 feet beyond constructed areas with permeable
surfaces (such as pervious paving areas, stormwater detention facilities, and playing
fields) that require additional staging areas to limit compaction in the constructed area.

2. Driveways, Walkways, and Entrances: Keep driveways and entrances serving premises
clear and available to Owner, Owner's employees, visitors, and emergency vehicles at all
times. Do not use these areas for parking or storage of materials.

B. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet of
entrances, operable windows, or outdoor-air intakes.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000



SECTION 012000 - PRICE AND PAYMENT PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

ALLOWANCES

Submit invoices or delivery slips to show actual quantities of materials delivered to the site for
use in fulfillment of each allowance.

Allowance shall include cost to Contractor of specific products and materials ordered by Owner
or selected by Architect under allowance and shall include freight and delivery to Project site.

Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor,
installation, overhead and profit, and similar costs related to products and materials under
allowance shall be included as part of the Contract Sum and not part of the allowance.

UNIT PRICES

Unit price is an amount incorporated in the Agreement, applicable during the duration of the
Work as a price per unit of measurement for materials, equipment, or services, or a portion of
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope
of Work or estimated quantities of Work required by the Contract Documents are increased or
decreased.

Unit prices include all necessary material, plus cost for delivery, installation, insurance,
overhead, and profit.

Measurement and Payment: See individual Specification Sections for work that requires
establishment of unit prices. Methods of measurement and payment for unit prices are specified
in those Sections.

ALTERNATES

Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined
in the bidding requirements that may be added to or deducted from the Base Bid amount if
Owner decides to accept a corresponding change either in the amount of construction to be
completed or in the products, materials, equipment, systems, or installation methods described
in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.
2. The cost or credit for each alternate is the net addition to or deduction from the Contract

Sum to incorporate alternate into the Work. No other adjustments are made to the
Contract Sum.

Coordination: Revise or adjust affected adjacent work as necessary to completely integrate
work of the alternate into Project.



1.4

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar
items incidental to or required for a complete installation whether or not indicated as part
of alternate.

Notification: Immediately following award of the Contract, notify each party involved, in writing,
whether alternates have been accepted, rejected, or deferred for later consideration.

PAYMENT PROCEDURES

Submit a Schedule of Values at least seven days before the initial Application for Payment.
Break down the Contract Sum into at least one line item for each Specification Section in the
Project Manual table of contents. Coordinate the schedule of values with Contractor's
construction schedule.

1. Arrange schedule of values consistent with format of AIA Document G703.

2. Round amounts to nearest whole dollar; total shall equal the Contract Sum.

3 Provide a separate line item in the schedule of values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated
and stored, but not yet installed.

4, Provide separate line items in the schedule of values for initial cost of materials and for
total installed value of that part of the Work.
5. Provide a separate line item in the schedule of values for each allowance.

Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form for
Applications for Payment.

Submit three copies of each application for payment according to the schedule established in
Owner/Contractor Agreement.

1. Notarize and execute by a person authorized to sign legal documents on behalf of
Contractor.
2. With each Application for Payment, submit waivers of mechanic's liens from

subcontractors, sub-subcontractors, and suppliers for construction period covered by the
previous application.

3. Submit final Application for Payment with or preceded by conditional final waivers from
every entity involved with performance of the Work covered by the application who is
lawfully entitled to a lien.

a. Include insurance certificates, proof that taxes, fees, and similar obligations were
paid, and evidence that claims have been settled.

Include affidavit of payment of debts and claims on AIA Document G706.

Include affidavit of release of liens on AIA Document G706A.

Include consent of surety to final payment on AIA Document G707.

Submit final meter readings for utilities, a record of stored fuel, and similar data as
of the date of Substantial Completion or when Owner took possession of and
assumed responsibility for corresponding elements of the Work.

®oo0oT



PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALLOWANCES-NOT USED
3.2 SCHEDULE OF UNIT PRICES-NOT USED
3.3 SCHEDULE OF ALTERNATES

A. Alternate No. 1. Metal Roofing.

1. Base Bid: Provide 30 year asphalt shingles over self-adhering membrane underlayment.
Provide vented vinyl soffit and vinyl coil-covered fascia at eaves.
2. Alternate: Provide metal roofing over self-adhering membrane underlayment. Provide

vented metal panel soffit and pre-finished aluminum fascia at eaves. Metal roofing shall
match style and color of existing playground pavilion on-site.

END OF SECTION 012000



SECTION 012500 - SUBSTITUTION PROCEDURES
PART 1 - GENERAL

11 SUBSTITUTION PROCEDURES

A. Substitutions include changes in products, materials, equipment, and methods of construction
from those required by the Contract Documents and proposed by Contractor.

B. Substitution Requests: Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number and
titte and Drawing numbers and titles.

1. Substitution Request Form: Use CSI Form 13.1A.

2. Submit requests within 10 days before bid opening.

3 Identify product to be replaced and show compliance with requirements for substitutions.
Include a detailed comparison of significant qualities of proposed substitution with those
of the Work specified, a list of changes needed to other parts of the Work required to
accommodate proposed substitution, and any proposed changes in the Contract Sum or
the Contract Time should the substitution be accepted.

C. Architect will review proposed substitutions and notify Contractor of their acceptance or
rejection. If necessary, Architect will request additional information or documentation for
evaluation.

1. Architect will notify Contractor of acceptance or rejection of proposed substitution within
seven days of receipt of request, or seven days of receipt of additional information or
documentation, whichever is later.

D. Do not submit unapproved substitutions on Shop Drawings or other submittals.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500



SECTION 013000 - ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL

11

1.2

PROJECT MANAGEMENT AND COORDINATION

Subcontract List; Submit a written summary identifying individuals or firms proposed for each
portion of the Work.

Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site. List e-mail addresses and telephone numbers.

Coordinate construction operations included in different Sections of the Specifications to ensure
efficient and orderly installation of each part of the Work.

Requests for Information (RFIs): On discovery of the need for additional information or
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI. Use
forms acceptable to Architect and Owner.

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Architect's Digital Data Files: Electronic digital data files of the Contract Drawings will not be
provided by Architect for Contractor's use in preparing submittals.

Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and
related activities that require sequential activity.

1. No extension of the Contract Time will be authorized because of failure to transmit
submittals enough in advance of the Work to permit processing, including resubmittals.

2. Submit three copies of each action submittal. Architect will return two copies.

3. Submit two copies of each informational submittal. Architect will not return copies.

4 Architect will discard submittals received from sources other than Contractor.

Paper Submittals: Place a permanent label or title block on each submittal for identification.
Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's
review and approval markings and action taken by Architect. Include the following information
on the label:

Project name.

Date.

Name and address of Contractor.

Name and address of subcontractor or supplier.
Number and title of appropriate Specification Section.

agrwNRE

Electronic Submittals: Identify and incorporate information in each electronic submittal file as
follows:

1. Assemble complete submittal package into a single indexed file incorporating submittal
requirements of a single Specification Section and transmittal form with links enabling
navigation to each item.



E.

F.

G.

2. Name file with unique identifier, including project identifier, Specification Section number,
and revision identifier.

3. Provide means for insertion to permanently record Contractor's review and approval
markings and action taken by Architect.

Identify options requiring selection by Architect.

Identify deviations from the Contract Documents on submittals.

Contractor's Construction Schedule Submittal Procedure:

1. Submit required submittals in the following format:
a. PDF electronic file.
2. Contractor's Construction Schedule: Initial schedule, of size required to display entire

schedule for entire construction period.

a. Submit a working electronic copy of schedule, using software indicated, and
labeled to comply with requirements for submittals. Include type of schedule (initial
or updated) and date on label.

3. Coordinate Contractor's construction schedule with the schedule of values, submittal
schedule, progress reports, payment requests, and other required schedules and reports.

PART 2 - PRODUCTS

21

2.2

A.

A.

B.

SUBMITTAL PROCEDURES

General Submittal Procedure Requirements: Prepare and submit submittals required by
individual Specification Sections.

1. Submit electronic submittals via email as PDF electronic files.

a. Architect will return annotated file. Annotate and retain one copy of file as an
electronic Project record document file.

ACTION SUBMITTALS

Submit three paper copies of each submittal unless otherwise indicated. Architect will return two
copies.

Product Data: Mark each copy to show applicable products and options. Include the following:

1. Manufacturer's written recommendations, product specifications, and installation
instructions.

Wiring diagrams showing factory-installed wiring.

Printed performance curves and operational range diagrams.

Testing by recognized testing agency.

Compliance with specified standards and requirements.

akrwn



2.3

2.4

25

Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data. Submit
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches. Include the following:

Dimensions and identification of products.

Fabrication and installation drawings and roughing-in and setting diagrams.
Wiring diagrams showing field-installed wiring.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

agrONE

Samples: Submit Samples for review of kind, color, pattern, and texture and for a comparison of
these characteristics between submittal and actual component as delivered and installed.
Include name of manufacturer and product name on label.

1. If variation is inherent in material or product, submit at least three sets of paired units that
show variations.

INFORMATIONAL SUBMITTALS

Informational Submittals: Submit two paper copies of each submittal unless otherwise indicated.
Architect will not return copies.

Quialification Data: Include lists of completed projects with project names and addresses, names
and addresses of architects and owners, and other information specified.

Product Certificates: Prepare written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

DELEGATED DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit a
written request for additional information to Architect.

Delegated-Design Submittal: In addition to Shop Drawings, Product Data, and other required
submittals, submit three copies of a statement, signed and sealed by the responsible design
professional, for each product and system specifically assigned to Contractor to be designed or
certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

CONTRACTOR'S CONSTRUCTION SCHEDULE

Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal Gantt-chart-type
schedule within 30 days of date established for the Notice of Award.



B.

C.

D.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.

Cost Correlation; Superimpose a cost correlation timeline, indicating planned and actual costs.
On the line, show planned and actual dollar volume of the Work performed as of planned and
actual dates used for preparation of payment requests.

Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means
by which Contractor intends to regain compliance with the schedule. Indicate changes to
working hours, working days, crew sizes, and equipment required to achieve compliance, and
indicate date by which recovery will be accomplished.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

B.

SUBMITTAL REVIEW

Review each submittal and check for coordination with other Work of the Contract and for
compliance with the Contract Documents. Note corrections and field dimensions. Mark with
approval stamp before submitting to Architect.

Architect will review each action submittal, make marks to indicate corrections or modifications
required, will stamp each submittal with an action stamp, and will mark stamp appropriately to
indicate action.

Informational Submittals: Architect will review each submittal and will not return it, or will return it
if it does not comply with requirements. Architect will forward each submittal to appropriate

party.

Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

CONTRACTOR'S CONSTRUCTION SCHEDULE

Updating: At monthly intervals, update schedule to reflect actual construction progress and
activities. Issue schedule one week before each regularly scheduled progress meeting.

1. As the Work progresses, indicate Actual Completion percentage for each activity.
Distribute copies of approved schedule to Owner, Architect, subcontractors, testing and

inspecting agencies, and parties identified by Contractor with a need-to-know schedule
responsibility. When revisions are made, distribute updated schedules to the same parties.

END OF SECTION 013000



SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

11

SECTION REQUIREMENTS

Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

Referenced Standards: If compliance with two or more standards is specified and the standards
establish different or conflicting requirements, comply with the most stringent requirement. Refer
uncertainties to Architect for a decision.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the
minimum. The actual installation may exceed the minimum within reasonable limits. Indicated
numeric values are minimum or maximum, as appropriate, for the context of requirements.
Refer uncertainties to Architect for a decision.

Contractor's Statement of Responsibility: When required by authorities having jurisdiction,
submit copy of written statement of responsibility sent to authorities having jurisdiction before
starting work on the following systems:

1. Seismic-force-resisting system, designated seismic system, or component listed in the
designated seismic system quality-assurance plan prepared by Architect.
2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-

resisting system quality-assurance plan prepared by Architect.

Test and Inspection Reports: Prepare and submit certified written reports specified in other
Sections. Include the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample taking and testing and
inspecting.

11. Comments or professional opinion on whether tested or inspected Work complies with

the Contract Document requirements.
12.  Name and signature of laboratory inspector.
13.  Recommendations on retesting and reinspecting.

BoOoo~NOGORA~WNE

Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, notices, receipts for fee payments, and similar documents,
established for compliance with standards and regulations bearing on performance of the Work.



G.

K.

L.

M.

Professional Engineer Qualifications: A professional engineer who is legally qualified to practice
in jurisdiction where Project is located and who is experienced in providing engineering services
of the kind indicated.

Testing Agency Qualifications: An independent agency with the experience and capability to
conduct testing and inspecting indicated; and where required by authorities having jurisdiction,
that is acceptable to authorities.

Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.

1. Notify Architect and Contractor of irregularities or deficiencies in the Work observed
during performance of its services.

2. Do not release, revoke, alter, or increase requirements of the Contract Documents or
approve or accept any portion of the Work.

3. Do not perform any duties of Contractor.

Associated Services: Cooperate with testing agencies and provide reasonable auxiliary services
as requested. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3 Adequate quantities of representative samples of materials that require testing and
inspecting. Assist agency in obtaining samples.

4, Facilities for storage and field curing of test samples.

5. Security and protection for samples and for testing and inspecting equipment.

Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and -control services with a minimum of delay and to avoid necessity of removing and replacing
construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special
tests and inspections required by authorities having jurisdiction.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

B.

REPAIR AND PROTECTION

General: On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.



END OF SECTION 014000



SECTION 014200 - REFERENCES

PART 1 - GENERAL

11

GENERAL REQUIREMENTS

Publication Dates: Comply with standards in effect as of date of the Contract Documents unless

otherwise indicated.

Abbreviations and Acronyms: Where abbreviations and acronyms are used in Specifications or
other Contract Documents, they shall mean the recognized name of the entities in the following
list. Names are subject to change and are believed to be accurate and up-to-date as of the date

of the Contract Documents.

30.

31.

32.
33.

AABC - Associated Air Balance Council; www.aabc.com.
AAMA - American Architectural Manufacturers Association; www.aamanet.org.
AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org.

AASHTO - American Association of State Highway and Transportation Officials;

www.transportation.org.

AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org.
ABMA - American Bearing Manufacturers Association; www.americanbearings.org.
ACI - American Concrete Institute; (Formerly: ACI International); www.concrete.org.
ACPA - American Concrete Pipe Association; www.concrete-pipe.org.

AEIC - Association of Edison llluminating Companies, Inc. (The); www.aeic.org.
AF&PA - American Forest & Paper Association; www.afandpa.org.

AGA - American Gas Association; www.aga.org.

AHAM - Association of Home Appliance Manufacturers; www.aham.org.

AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org.
Al - Asphalt Institute; www.asphaltinstitute.org.

AlA - American Institute of Architects (The); www.aia.org.

AISC - American Institute of Steel Construction; www.aisc.org.

AISI - American Iron and Steel Institute; www.steel.org.

AITC - American Institute of Timber Construction; www.aitc-glulam.org.

AMCA - Air Movement and Control Association International, Inc.; www.amca.org.
ANSI - American National Standards Institute; www.ansi.org.

AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com.

APA - APA - The Engineered Wood Association; www.apawood.org.

APA - Architectural Precast Association; www.archprecast.org.

API - American Petroleum Institute; www.api.org.

ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).

ARI - American Refrigeration Institute; (See AHRI).

ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org.
ASCE - American Society of Civil Engineers; www.asce.org.

ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See

ASCE).

ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers;

www.ashrae.org.

ASME - ASME International; (American Society of Mechanical Engineers);

www.asme.org.
ASSE - American Society of Safety Engineers (The); www.asse.org.
ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org.
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ASTM - ASTM International; (American Society for Testing and Materials International);
www.astm.org.

ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org.

AWEA - American Wind Energy Association; www.awea.org.

AWI - Architectural Woodwork Institute; www.awinet.org.

AWMAC - Architectural Woodwork Manufacturers Association of Canada;
WWw.awmac.com.

AWPA - American Wood Protection Association; (Formerly: American Wood-Preservers'
Association); www.awpa.com.

AWS - American Welding Society; www.aws.org.

AWWA - American Water Works Association; www.awwa.org.

BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com.

BIA - Brick Industry Association (The); www.gobrick.com.

BICSI - BICSI, Inc.; www.bicsi.org.

BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's
Association); www.bifma.com.

BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org.

BWF - Badminton World Federation; (Formerly: International Badminton Federation);
www.bwfbadminton.org.

CDA - Copper Development Association; www.copper.org.

CEA - Canadian Electricity Association; www.electricity.ca.

CEA - Consumer Electronics Association; www.ce.org.

CFFA - Chemical Fabrics & Film Association, Inc.; www.chemicalfabricsandfilm.com.
CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org.

CGA - Compressed Gas Association; www.cganet.com.

CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org.

CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org.

CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.

CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org.

CPA - Composite Panel Association; www.pbmdf.com.

CRI - Carpet and Rug Institute (The); www.carpet-rug.org.

CRRC - Cool Roof Rating Council; www.coolroofs.org.

CRSI - Concrete Reinforcing Steel Institute; www.crsi.org.

CSA - Canadian Standards Association; www.csa.ca.

CSA - CSA International; (Formerly: IAS - International Approval Services); www.csa-
international.org.

CSI - Construction Specifications Institute (The); www.csinet.org.

CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org.

CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); www.cti.org.
CWC - Composite Wood Council; (See CPA).

DASMA - Door and Access Systems Manufacturers Association; www.dasma.com.

DHI - Door and Hardware Institute; www.dhi.org.

ECA - Electronic Components Association; (See ECIA).

ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA).

ECIA ? Electronic Components Industry Association; www.eciaonline.org

EIA - Electronic Industries Alliance; (See TIA).

EIMA - EIFS Industry Members Association; www.eima.com.

EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org.

ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org.

ESTA - Entertainment Services and Technology Association; (See PLASA).

EVO - Efficiency Valuation Organization; www.evo-world.org.

FIBA - F?d?ration Internationale de Basketball; (The International Basketball Federation);
www.fiba.com.

FIVB - F?d?ration Internationale de Volleyball; (The International Volleyball Federation);
www.fivb.org.

FM Approvals - FM Approvals LLC; www.fmglobal.com.
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FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com.

FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.;
www.floridaroof.com.

FSA - Fluid Sealing Association; www.fluidsealing.com.

FSC - Forest Stewardship Council U.S.; www.fscus.org.

GA - Gypsum Association; www.gypsum.org.

GANA - Glass Association of North America; www.glasswebsite.com.

GS - Green Seal; www.greenseal.org.

HI - Hydraulic Institute; www.pumps.org.

HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI).
HMMA - Hollow Metal Manufacturers Association; (See NAAMM).

HPVA - Hardwood Plywood & Veneer Association; www.hpva.org.

HPW - H. P. White Laboratory, Inc.; www.hpwhite.com.

IAPSC - International Association of Professional Security Consultants; www.iapsc.org.
IAS - International Accreditation Service; www.iasonline.org.

IAS - International Approval Services; (See CSA).

ICBO - International Conference of Building Officials; (See ICC).

ICC - International Code Council; www.iccsafe.org.

ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.

ICPA - International Cast Polymer Alliance; www.icpa-hg.org.

ICRI - International Concrete Repair Institute, Inc.; www.icri.org.

IEC - International Electrotechnical Commission; www.iec.ch.

IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.

IES - llluminating Engineering Society; (Formerly: llluminating Engineering Society of
North America); www.ies.org.

IESNA - llluminating Engineering Society of North America; (See IES).

IEST - Institute of Environmental Sciences and Technology; www.iest.org.

IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org.

IGSHPA - International Ground Source Heat Pump Association; www.igshpa.okstate.edu.
ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com.

Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA);
www.intertek.com.

ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, and
Automation Society); www.isa.org.

ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).

ISFA - International Surface Fabricators Association; (Formerly: International Solid
Surface Fabricators Association); www.isfanow.org.

ISO - International Organization for Standardization; www.iso.org.

ISSFA - International Solid Surface Fabricators Association; (See ISFA).

ITU - International Telecommunication Union; www.itu.int/home.

KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org.

LMA - Laminating Materials Association; (See CPA).

LPI - Lightning Protection Institute; www.lightning.org.

MBMA - Metal Building Manufacturers Association; www.mbma.com.

MCA - Metal Construction Association; www.metalconstruction.org.

MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org.

MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org.
MHIA - Material Handling Industry of America; www.mhia.org.

MIA - Marble Institute of America; www.marble-institute.com.

MMPA - Moulding & Millwork Producers Association; (Formerly: Wood Moulding &
Millwork Producers Association); www.wmmpa.com.

MPI - Master Painters Institute; www.paintinfo.com.

MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.;
www.mss-hg.org.

NAAMM - National Association of Architectural Metal Manufacturers; www.naamm.org.
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NACE - NACE International; (National Association of Corrosion Engineers International);
www.nace.org.

NADCA - National Air Duct Cleaners Association; www.nadca.com.

NAIMA - North American Insulation Manufacturers Association; www.naima.org.
NBGQA - National Building Granite Quarries Association, Inc.; www.nbgga.com.
NCAA - National Collegiate Athletic Association (The); www.ncaa.org.

NCMA - National Concrete Masonry Association; www.ncma.org.

NEBB - National Environmental Balancing Bureau; www.nebb.org.

NECA - National Electrical Contractors Association; www.necanet.org.

NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org.

NEMA - National Electrical Manufacturers Association; www.nema.org.

NETA - InterNational Electrical Testing Association; www.netaworld.org.

NFHS - National Federation of State High School Associations; www.nfhs.org.

NFPA - NFPA,; (National Fire Protection Association); www.nfpa.org.

NFPA - NFPA International; (See NFPA).

NFRC - National Fenestration Rating Council; www.nfrc.org.

NHLA - National Hardwood Lumber Association; www.nhla.com.

NLGA - National Lumber Grades Authority; www.nlga.org.

NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).

NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org.
NRCA - National Roofing Contractors Association; www.nrca.net.

NRMCA - National Ready Mixed Concrete Association; www.nrmca.org.

NSF - NSF International; (National Sanitation Foundation International); www.nsf.org.
NSPE - National Society of Professional Engineers; www.nspe.org.

NSSGA - National Stone, Sand & Gravel Association; www.nssga.org.

NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com.

NWFA - National Wood Flooring Association; www.nwfa.org.

PCI - Precast/Prestressed Concrete Institute; www.pci.org.

PDI - Plumbing & Drainage Institute; www.pdionline.org.

PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology
Association); www.plasa.org.

RCSC - Research Council on Structural Connections; www.boltcouncil.org.

RFCI - Resilient Floor Covering Institute; www.rfci.com.

RIS - Redwood Inspection Service; www.redwoodinspection.com.

SAE - SAE International; (Society of Automotive Engineers); www.sae.org.

SCTE - Society of Cable Telecommunications Engineers; www.scte.org.

SDI - Steel Deck Institute; www.sdi.org.

SDI - Steel Door Institute; www.steeldoor.org.

SEFA - Scientific Equipment and Furniture Association; www.sefalabs.com.
SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See
ASCE).

SIA - Security Industry Association; www.siaonline.org.

SJI - Steel Joist Institute; www.steeljoist.org.

SMA - Screen Manufacturers Association; www.smainfo.org.

SMACNA - Sheet Metal and Air Conditioning Contractors' National Association;
WWw.smacna.org.

SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org.

SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org.

SPIB - Southern Pine Inspection Bureau; www.spib.org.

SPRI - Single Ply Roofing Industry; www.spri.org.

SRCC - Solar Rating and Certification Corporation; www.solar-rating.org.

SSINA - Specialty Steel Industry of North America; www.ssina.com.

SSPC - SSPC: The Society for Protective Coatings; www.sspc.org.

STI - Steel Tank Institute; www.steeltank.com.

SWI - Steel Window Institute; www.steelwindows.com.

SWPA - Submersible Wastewater Pump Association; www.swpa.org.
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TCA - Tilt-Up Concrete Association; www.tilt-up.org.

TCNA - Tile Council of North America, Inc.; (Formerly: Tile Council of America);
www.tileusa.com.

TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org.

TIA - Telecommunications Industry  Association; (Formerly: TIA/EIA -
Telecommunications Industry Association/Electronic Industries Alliance);
www.tiaonline.org.

TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See
TIA).

TMS - The Masonry Society; www.masonrysociety.org.

TPI - Truss Plate Institute; www.tpinst.org.

TPI - Turfgrass Producers International; www.turfgrasssod.org.

TRI - Tile Roofing Institute; (Formerly: National Tile Roofing Manufacturing Association);
www.tileroofing.org.

UBC - Uniform Building Code; (See ICC).

UL - Underwriters Laboratories Inc.; www.ul.com.

UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org.

USAYV - USA Volleyball; www.usavolleyball.org.

USGBC - U.S. Green Building Council; www.usgbc.org.

USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org.

WASTEC - Waste Equipment Technology Association; www.wastec.org.

WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org.

WCMA - Window Covering Manufacturers Association; www.wcmanet.org.

WDMA - Window & Door Manufacturers Association; www.wdma.com.

WI - Woodwork Institute; (Formerly: WIC - Woodwork Institute of California);
www.wicnet.org.

WMMPA - Wood Moulding & Millwork Producers Association; (See MMPA).

WSRCA - Western States Roofing Contractors Association; www.wsrca.com.

WWPA - Western Wood Products Association; www.wwpa.org.

C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the entities in the following list.
Names, are subject to change and are believed to be accurate and up-to-date as of the date of
the Contract Documents.

PP

DIN - Deutsches Institut f?r Normung e.V.; www.din.de.

IAPMO - International Association of Plumbing and Mechanical Officials; www.iapmo.org.
ICC - International Code Council; www.iccsafe.org.

ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200



SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

11

SECTION REQUIREMENTS

Use Charges: Installation and removal of and use charges for temporary facilities shall be
included in the Contract Sum unless otherwise indicated.

Erosion- and Sedimentation-Control Plan: Submit plan showing compliance with requirements
of EPA Construction General Permit or authorities having jurisdiction, whichever is more
stringent.

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

Accessible Temporary Egress: Comply with applicable provisions in ICC A117.1.

PART 2 - PRODUCTS

21

A.

2.2

A.

2.3

A.

MATERIALS

Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link fabric
fencing; minimum 6 feet high with galvanized-steel pipe posts and top and bottom rails.

TEMPORARY FACILITIES

Provide storage and fabrication sheds and other support facilities as necessary for construction
operations. Store combustible materials apart from building.

EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

PART 3 - EXECUTION

3.1

A.

B.

TEMPORARY UTILITY INSTALLATION
General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

Sanitary Facilities: Provide temporary toilets and wash facilities. Comply with regulations and
health codes for type, number, location, operation, and maintenance of fixtures and facilities.



3.2

3.3

3.4

Heating and Cooling: Provide temporary heating and cooling required for curing or drying of
completed installations or for protecting installed construction from adverse effects of low
temperatures or high humidity. Select equipment that will not have a harmful effect on
completed installations or elements being installed.

Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.

SUPPORT FACILITIES INSTALLATION

Install project identification and other signs in locations approved by Owner to inform the public
and persons seeking entrance to Project.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having jurisdiction.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Provide protection, operate temporary facilities, and conduct construction as required to comply
with environmental regulations and that minimize possible air, waterway, and subsoil
contamination or pollution or other undesirable effects.

Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and
airborne dust to undisturbed areas and to adjacent properties and walkways, according to
erosion- and sedimentation-control Drawings.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using environmentally safe materials.

Furnish and install site enclosure fence in a manner that will prevent people and animals from
easily entering site except by entrance gates.

Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

Provide temporary enclosures for protection of construction, in progress and completed, from
exposure, foul weather, other construction operations, and similar activities. Provide temporary
weathertight enclosure for building exterior.

MOISTURE AND MOLD CONTROL

Before installation of weather barriers, protect materials from water damage and keep porous
and organic materials from coming into prolonged contact with concrete.

1. Protect stored and installed material from flowing or standing water.
2. Remove standing water from decks.



3. Keep deck openings covered or dammed.

B. After installation of weather barriers but before full enclosure and conditioning of building,
protect as follows:

1. Do not load or install drywall or porous materials into partially enclosed building.
2. Discard water-damaged material.
3. Do not install material that is wet.
4, Discard, replace, or clean stored or installed material that begins to grow mold.
5. Perform work in a sequence that allows any wet materials adequate time to dry before
enclosing the material in drywall or other interior finishes.
3.5 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

B. Remove each temporary facility when need for its service has ended, when it has been
replaced by authorized use of a permanent facility, or no later than Substantial Completion.

C. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period.

END OF SECTION 015000



SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

11

A.

F.

SECTION REQUIREMENTS

The term "product” includes the terms "material,
intent.

equipment,” "system," and terms of similar

Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced.

1. Show compliance with requirements for comparable product requests.
2. Architect will review the proposed product and notify Contractor of its acceptance or
rejection.

Basis-of-Design Product Specification Submittal: Show compliance with requirements.

Compatibility of Options: If Contractor is given option of selecting between two or more
products, select product compatible with products previously selected.

Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft. Comply with manufacturer's written instructions.

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Deliver products to Project site in manufacturer's original sealed container or packaging,
complete with labels and instructions for handling, storing, unpacking, protecting, and
installing.

3. Inspect products on delivery to ensure compliance with the Contract Documents and to
ensure that products are undamaged and properly protected.

4, Store materials in a manner that will not endanger Project structure.

5. Store products that are subject to damage by the elements, under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation.

Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

PART 2 - PRODUCTS

21

A.

PRODUCT SELECTION PROCEDURES

Provide products that comply with the Contract Documents, are undamaged, and, unless
otherwise indicated, are new at the time of installation.

1. Provide products complete with accessories, trim, finish, and other devices and
components needed for a complete installation and the intended use and effect.



2.2

2. Where products are accompanied by the term "as selected,” Architect will make
selection.

3. Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.

Where the following headings are used to list products or manufacturers, the Contractor's
options for product selection are as follows:

1. Products:

a. Where requirements include "one of the following," provide one of the products
listed that complies with requirements.
b. Where requirements do not include "one of the following," provide one of the

products listed that complies with requirements or a comparable product.

2. Manufacturers:

a. Where requirements include "one of the following," provide a product that complies
with requirements by one of the listed manufacturers.

b. Where requirements do not include "one of the following," provide a product that
complies with requirements by one of the listed manufacturers or another
manufacturer.

3. Basis-of-Design Product: Provide the product named, or indicated on the Drawings, or a

comparable product by one of the listed manufacturers.

Where Specifications require "match Architect's sample,” provide a product that complies with
requirements and matches Architect's sample. Architect's decision will be final on whether a
proposed product matches.

Where Specifications include the phrase "as selected by Architect from manufacturer's full
range" or similar phrase, select a product that complies with requirements. Architect will select
color, gloss, pattern, density, or texture from manufacturer's product line that includes both
standard and premium items.

COMPARABLE PRODUCTS

Architect will consider Contractor's request for comparable product when the following
conditions are satisfied:

1. Evidence that the proposed product does not require revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications.

3. List of similar installations for completed projects, if requested.

4, Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000



SECTION 017000 - EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 - GENERAL

11

1.2

1.3

EXECUTION REQUIREMENTS

Certificates: Submit certificate signed by land surveyor certifying that location and elevation of
improvements comply with requirements.

Cutting and Patching:

1. Structural Elements: When cutting and patching structural elements, notify Architect of
locations and details of cutting and await directions from Architect before proceeding.
Shore, brace, and support structural elements during cutting and patching.

2. 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.

3. Visual Elements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch exposed construction in a manner
that would, in Architect's opinion, reduce the building's aesthetic qualities.

Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written

recommendations and instructions for installation of products and equipment.

CLOSEOUT SUBMITTALS

Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

Certified List of Incomplete Items: Final submittal at Final Completion.

Operation and Maintenance Data: Submit one copy of manual.

PDF Electronic File: Assemble manual into a composite electronically indexed file. Submit on
digital media.

Record Drawings: Submit one set(s) of marked-up record prints.

Record Product Data: Submit annotated PDF electronic files and directories of each submittal.

SUBSTANTIAL COMPLETION PROCEDURES

Prepare a list of items to be completed and corrected (punch list), the value of items on the list,
and reasons why the Work is not complete.

Submittals Prior to Substantial Completion: Before requesting Substantial Completion
inspection, complete the following:

1. Obtain and submit releases from authorities having jurisdiction permitting Owner
unrestricted use of the Work and access to services and utilities. Include occupancy
permits, operating certificates, and similar releases.



1.4

2. Submit closeout submittals specified in other sections, including project record
documents, operation and maintenance manuals, property surveys, similar final record
information, warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

3. Submit maintenance material submittals specified in other sections, including tools, spare
parts, extra materials, and similar items, and deliver to location designated by Architect.

4, Submit test/adjust/balance records.

5. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

Procedures Prior to Substantial Completion: Before requesting Substantial Completion
inspection, complete the following:

Advise Owner of pending insurance changeover requirements.

Make final changeover of permanent locks and deliver keys to Owner.

Complete startup and testing of systems and equipment.

Perform preventive maintenance on equipment used prior to Substantial Completion.
Advise Owner of changeover in heat and other utilities.

Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

Remove temporary facilities and controls.

Complete final cleaning requirements, including touchup painting.

Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

oukrwnE
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Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, Architect will proceed with inspection or advise Contractor of unfulfilled requirements.
Architect will prepare the Certificate of Substantial Completion after inspection or will advise
Contractor of items that must be completed or corrected before certificate will be issued.

FINAL COMPLETION PROCEDURES

Submittals Prior to Final Completion: Before requesting inspection for determining final
completion, complete the following:

1. Submit a final Application for Payment.

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by Architect. Certified copy of
the list shall state that each item has been completed or otherwise resolved.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.
4, Submit pest-control final inspection report.

Submit a written request for final inspection for acceptance. On receipt of request, Architect will
either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will
prepare final Certificate for Payment after inspection or will advise Contractor of items that must
be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.



PART 2 - PRODUCTS

21

2.2

2.3

MATERIALS

In-Place Materials: Use materials for patching identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent
possible.

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

OPERATION AND MAINTENANCE DOCUMENTATION

Directory: Prepare a single, comprehensive directory of emergency, operation, and
maintenance data and materials, listing items and their location to facilitate ready access to
desired information.

Organization: Unless otherwise indicated, organize manual into separate sections for each
system and subsystem, and separate sections for each piece of equipment not part of a system.

Organize data into three-ring binders with identification on front and spine of each binder, and
envelopes for folded drawings. Include the following:

Manufacturer's operation and maintenance documentation.

Maintenance and service schedules.

Maintenance service contracts. Include name and telephone number of service agent.
Emergency instructions.

Spare parts list and local sources of maintenance materials.

Wiring diagrams.

Copies of warranties. Include procedures to follow and required notifications for warranty
claims

NogakwdrE

RECORD DRAWINGS

Record Prints: Maintain a set of prints of the Contract Drawings and Shop Drawings,
incorporating new and revised drawings as modifications are issued. Mark to show actual
installation where installation varies from that shown originally. Accurately record information in
an acceptable drawing technique.

1. Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.



PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION AND PREPARATION

Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate
and verify the existence and location of underground utilities, mechanical and electrical
systems, and other construction affecting the Work.

Before proceeding with each component of the Work, examine substrates, areas, and
conditions, with Installer or Applicator present where indicated, for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Verify compatibility with and suitability of substrates.

2. Examine roughing-in for mechanical and electrical systems.

3. Examine walls, floors, and roofs for suitable conditions.

Proceed with installation only after unsatisfactory conditions have been corrected.

Take field measurements as required to fit the Work properly. Where portions of the Work are
indicated to fit to other construction, verify dimensions of other construction by field
measurements before fabrication.

Verify space requirements and dimensions of items shown diagrammatically on Drawings.
Surface and Substrate Preparation: Comply with manufacturer's written recommendations for
preparation of substrates to receive subsequent work.

CONSTRUCTION LAYOUT AND FIELD ENGINEERING

Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation
to the property survey and existing benchmarks.

Engage a land surveyor to lay out the Work using accepted surveying practices.

Engage a land surveyor to prepare a final property survey showing significant features (real
property) for Project.

1. At Substantial Completion, have the final property survey recorded by or with authorities
having jurisdiction as the official "property survey."
INSTALLATION

Locate the Work and components of the Work accurately, in correct alignment and elevation, as
indicated.

1. Make vertical work plumb and make horizontal work level.

2. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

3 Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in
unoccupied spaces.

Comply with manufacturer's written instructions and recommendations.



3.4

3.5

Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

Templates: Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed.

Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate
size and number to securely anchor each component in place. Where size and type of
attachments are not indicated, verify size and type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Architect.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

Use products, cleaners, and installation materials that are not considered hazardous.

CUTTING AND PATCHING

Provide temporary support of work to be cut.

Protection: Protect in-place 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.

Where existing services/systems are required to be removed, relocated, or abandoned, bypass
such services/systems before cutting to minimize interruption to occupied areas.

Cutting: Cut in-place construction using methods least likely to damage elements retained or
adjoining construction.

1. Cut holes and slots neatly to minimum size required, and with minimum disturbance of
adjacent surfaces. Temporarily cover openings when not in use.

Patch with durable seams that are as invisible as possible. Provide materials and comply with
installation requirements specified in other Sections.

1. Restore exposed finishes of patched areas and extend finish restoration into adjoining
construction in a manner that will minimize evidence of patching and refinishing.
2. 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.

3. Where patching occurs in a painted surface, prepare substrate and apply primer and
intermediate paint coats appropriate for substrate over the patch, and apply final paint
coat over entire unbroken surface containing the patch. Provide additional coats until
patch blends with adjacent surfaces.

CLEANING
Clean Project site and work areas daily, including common areas. Dispose of materials lawfully.

1. Remove liquid spills promptly.



3.6

3.7

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work area, as appropriate.
3. Remove debris from concealed spaces before enclosing the space.

Complete the following cleaning operations before requesting inspection for certification of
Substantial Completion:

1. Clean Project site, yard, and grounds, in areas disturbed by construction activities.
Sweep paved areas; remove stains, spills, and foreign deposits. Rake grounds that are
neither planted nor paved to a smooth, even-textured surface.

2. Sweep paved areas broom clean. Remove spills, stains, and other foreign deposits.

3. Remove labels that are not permanent.

4. Clean transparent materials, including mirrors. Remove excess glazing compounds.

5. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign
substances. Sweep concrete floors broom clean.

6. Vacuum carpeted surfaces and wax resilient flooring.

7. Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication and
foreign substances. Clean plumbing fixtures. Clean light fixtures, lamps, globes, and
reflectors.

8. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of

diffusers, registers, and grills.

OPERATION AND MAINTENANCE MANUAL PREPARATION

Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance
data indicating operation and maintenance of each system, subsystem, and piece of equipment
not part of a system.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only
sheets pertinent to product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. If data include more than one item in a tabular format,
identify each item using appropriate references from the Contract Documents. Identify data
applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are unavailable and
where the information is necessary for proper operation and maintenance of equipment
or systems.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence
and flow diagrams.

DEMONSTRATION AND TRAINING

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system. Include a detailed review of the
following:

1. Include instruction for basis of system design and operational requirements, review of
documentation, emergency procedures, operations, adjustments, troubleshooting,
maintenance, and repairs.



END OF SECTION 017000



SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 SECTION REQUIREMENTS
A. Submittals: concrete mix designs and submittals required by ACI 301.

B. Ready-Mixed Concrete Producer Qualifications: ASTM C 94/C 94M.

PART 2 - PRODUCTS

21 PEFORMANCE REQUIREMENTS
A. Comply with ACI 301, "Specification for Structural Concrete," and with ACI 117, "Specifications
for Tolerances for Concrete Construction and Materials."
2.2 MATERIALS
A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
B. Plain Steel Wire: ASTM A 82/A 82M, as drawn.
C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, as drawn, flat sheet.
D. Portland Cement: ASTM C 150, Type | or II.
E. Fly Ash: ASTM C 618, Class C or F.
F. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
G. Silica Fume: ASTM C 1240, amorphous silica.
H. Aggregates: ASTM C 33, Class 3M coarse aggregate or better, graded.

1. Maximum Coarse-Aggregate Size: 1 inch nominal.

Air-Entraining Admixture: ASTM C 260.

J. Chemical Admixtures: ASTM C 494, water reducing. Do not use calcium chloride or admixtures
containing calcium chloride.

A

Synthetic Fiber: ASTM C 1116/C 1116M, Type lIl, polypropylene fibers, 1/2 to 1-1/2 inches long.
L. Vapor Retarder: Reinforced sheet, ASTM E 1745, Class A.

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>



http://www.specagent.com/LookUp/?ulid=1166&mf=04&src=wd

2.3

M.

N.

O.

A.

B.

C.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or
self-expanding cork.

CONCRETE MIXTURES

Prepare design mixtures, proportioned according to ACI 301.

Normal-Weight Concrete:

1. Minimum Compressive Strength: 3000 psi at 28 days.

g. Maximum Water-Cementitious Materials Ratio: 0.45.

Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4, Air Content: Maintain within range permitted by ACI 301. Do not allow air content of floor
slabs to receive troweled finishes to exceed 3 percent.
5. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed

to reduce the total amount of portland cement, which would otherwise be used, by not
less than 30 percent.

6. For concrete exposed to deicing chemicals, limit use of fly ash to 25 percent replacement
of portland cement by weight and granulated blast-furnace slag to 40 percent of portland
cement by weight; silica fume to 10 percent of portland cement by weight.

Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116.

1. When air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

C.

D.

CONCRETING

Construct formwork according to ACI 301 and maintain tolerances and surface irregularities
within ACI 347R limits of Class A, 1/8 inch for concrete exposed to view and Class C, 1/2 inch
for other concrete surfaces.

Place vapor retarder on prepared subgrade, with joints lapped 6 inches and sealed.

Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

Install construction, isolation, and contraction joints where indicated. Install full-depth joint-filler
strips at isolation joints.

Place concrete in a continuous operation and consolidate using mechanical vibrating
equipment.

Protect concrete from physical damage, premature drying, and reduced strength due to hot or
cold weather during mixing, placing, and curing.



G. Formed Surface Finish: Smooth-formed finish for concrete exposed to view, coated, or covered
by waterproofing or other direct-applied material; rough-formed finish elsewhere.

H. Slab Finishes: Comply with ACI 302.1R for screeding, restraightening, and finishing operations
for concrete surfaces. Do not wet concrete surfaces. Provide the following finishes:

1.
2.
3

4,
5.

Scratch finish for surfaces to receive mortar setting beds.

Float finish for surfaces to receive waterproofing, roofing, or other direct-applied material.
Troweled finish for floor surfaces and floors to receive floor coverings, paint, or other thin
film-finish coatings.

Trowel and fine-broom finish for surfaces to receive thin-set tile.

Nonslip-broom finish to exterior concrete platforms, steps, and ramps.

l. Cure formed surfaces by moisture curing for at least seven days.

J. Begin curing concrete slabs after finishing. Keep concrete continuously moist for at least seven

days.

K. Owner will engage a testing agency to perform field tests and to submit test reports. Provide at
least one composite sample for each 100 cu. Yd. of concrete mix placed each day and a
minimum of (4) test cylinders for each composite sample. Test one at seven days, two at 28
days and hold one as a spare.

L. Protect concrete from damage. Repair and patch defective areas.

END OF SECTION 033000



SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

11

A.

B.

C.

SECTION REQUIREMENTS

See Section 055000 "Metal Fabrications" for furnishing steel lintels for unit masonry.

Submittals:

1. Material Certificates: For each type of product indicated. Include statements of material

properties indicating compliance with requirements.

Sample Panels: Construct a sample wall panel approximately 48 inches long by 48 inches high
to demonstrate aesthetic effects and set quality standards for materials and execution.

PART 2 - PRODUCTS

21

A.

2.2

A.

B.

2.3

A.

B.

UNIT MASONRY

Comply with TMS 602/ACI 530.1/ASCE 6.

MASONRY UNITS

Concrete Masonry Units: ASTM C 90; Density Classification, Lightweight.

1. Special shapes for lintels, corners, jambs, sash, control joints, and other special
conditions.
2. Square-edged units for outside corners unless otherwise indicated.

Concrete Lintels: ASTM C 1623, precast units matching concrete masonry units and with
reinforcing bars indicated or required to support loads indicated.

MORTAR AND GROUT
Mortar: ASTM C 270, proportion specification.

Use portland cement-lime mortar.

Do not use calcium chloride in mortar.

For masonry below grade or in contact with earth, use Type S.

For reinforced masonry, use Type S.

For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for

interior load-bearing walls; for interior nonload-bearing partitions, and for other

applications where another type is not indicated, use Type M.

6. Colored Mortar: For decorative concrete masonry units, use colored cement or cement-
lime mix of color selected.

7. Water-Repellent Additive: For mortar used with concrete masonry units made with

integral water repellent, use product recommended by manufacturer of units.
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Grout: ASTM C 476 with a slump of 8 to 11 inches.



2.4

2.5

2.6

C.

A.

B.

A.

A.

B.

C.

Refractory Mortar: Ground fireclay mortar or other refractory mortar that passes ASTM C 199
test and is acceptable to authorities having jurisdiction.

REINFORCEMENT, TIES, AND ANCHORS

Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
Joint Reinforcement: ASTM A 951/A 951M.

Coating: Hot-dip galvanized at both interior and exterior walls.

Wire Size for Side Rods: 0.148-inch diameter.

Wire Size for Cross Rods: 0.148-inch diameter.

Wire Size for Veneer Ties: 0.148-inch diameter.
For single-wythe masonry, provide ladder design.
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EMBEDDED FLASHING MATERIALS

Sheet Metal Flashing: Stainless steel, 0.0156 inch thick.

MISCELLANEOUS MASONRY ACCESSORIES
Compressible Filler: Premolded strips complying with ASTM D 1056, Grade 2A1.

Preformed Control-Joint Gaskets: Designed to fit standard sash block and to maintain lateral
stability in masonry wall; made from styrene-butadiene rubber or PVC.

Proprietary Acidic Masonry Cleaner: Product expressly approved for intended use by cleaner
manufacturer and manufacturer of masonry units.

PART 3 - EXECUTION

3.1

A.

m

INSTALLATION, GENERAL
Cut masonry units with saw. Install with cut surfaces and, where possible, cut edges concealed.

Mix units for exposed unit masonry from several pallets or cubes as they are placed to produce
uniform blend of colors and textures.

Stopping and Resuming Work: Step back units; do not tooth.

Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams,
lintels, posts, and similar items unless otherwise indicated.

Build nonload-bearing interior partitions full height and install compressible filler in joint between
top of partition and underside of structure above.

Tool exposed joints slightly concave when thumbprint hard unless otherwise indicated.

Keep cavities clean of mortar droppings and other materials during construction.



3.2

3.3

3.4

3.5

LINTELS
Install lintels where indicated.

Minimum bearing of 8 inches at each jamb unless otherwise indicated.

FLASHING AND WEEP HOLES

Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other
obstructions to the downward flow of water in the wall, and where indicated.

Place through-wall flashing on sloping bed of mortar and cover with mortar. Seal penetrations in
flashing before covering with mortar.

1. Extend flashing 4 inches into masonry at each end and turn up 2 inches to form a pan.

Trim wicking material used in weep holes flush with outside face of wall after mortar has set.

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections
required by authorities having jurisdiction.

1. Inspections: Level C in TMS 402/ACI 530/ASCE 5.

2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.

CLEANING

Clean masonry as work progresses. Remove mortar fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly cured, clean exposed masonry.

1. Wet wall surfaces with water before applying acidic cleaner, then remove cleaner
promptly by rinsing thoroughly with clear water.
2. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's

written instructions.

END OF SECTION 042000



SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Shop Drawings.

PART 2 - PRODUCTS

21

METALS
Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or
ASTM A 1018/A 1018M.

Wire Rod for Bar Grating Crossbars: ASTM A 510.

Rolled Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

Steel Tubing: ASTM A 500/A 500M.
Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), black finish.
Cast Iron: ASTM A 48/A 48M or ASTM A 47/A 47TM.

Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 240/A 240M or ASTM A 666,
Type 304.

Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.

1. Wire-Rope Fittings: Hot-dip galvanized-steel connectors with capability to sustain, without
failure, a load equal to minimum breaking strength of wire rope with which they are used.

Aluminum Plate and Sheet: ASTM B 209, Alloy 6061-T6.

Aluminum Extrusions: ASTM B 221, Alloy 6063-T6.

Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6.

Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

Extruded-Bronze Shapes: ASTM B 455, Alloy UNS No. C38500 (architectural bronze).

Bronze Castings: ASTM B 62, Alloy UNS No. C83600 (85-5-5-5 or No.1 composition
commercial red brass) or ASTM B 584, Alloy UNS No. C86500 (No. 1 manganese bronze).



2.2

2.3

2.4

25

A.

A.

A.

w

C.

D.

A.

B.

FASTENERS

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use
and zinc-plated fasteners at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.

2. Provide stainless-steel fasteners for fastening stainless steel.
3. Provide bronze fasteners for fastening bronze.

GROUT

Nonshrink, Nonmetallic Grout: ASTM C 1107; recommended by manufacturer for exterior
applications.

FABRICATION

General: Shear and punch metals cleanly and accurately. Remove burrs and ease exposed
edges. Form bent-metal corners to smallest radius possible without impairing work.

Welding: Weld corners and seams continuously. Use materials and methods that minimize
distortion and develop strength and corrosion resistance of base metals. At exposed
connections, finish welds and surfaces smooth, with contour of welded surface matching those
adjacent.

Comply with AWS for recommended practices in shop brazing. Braze behind finished surfaces
without distorting or discoloring exposed side. Clean exposed brazed joints of flux, and dress
exposed and contact surfaces.

On units indicated to be cast into concrete or built into masonry, provide 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 and 24 inches o.c.

Fabricate loose lintels from steel angles and shapes. Size to provide bearing length at each side
of openings equal to one-twelfth of clear span, but not less than 8 inches.

STEEL AND IRON FINISHES

Hot-dip galvanize steel fabrications at exterior locations.

Prepare uncoated ferrous metal surfaces to comply with SSPC-SP 3 and paint with a fast-
curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Provide anchorage devices and fasteners where needed to secure items to in-place
construction.



B. Perform cutting, drilling, and fitting required for installing miscellaneous metal fabrications. Set
metal fabrication accurately in location, alignment, and elevation, with edges and surfaces level,
plumb, true, and free of rack.

C. Fit exposed connections accurately together to form hairline joints or, where indicated, with
uniform reveals and spaces for sealants and joint fillers.

D. Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry,
wood, or dissimilar metals with a heavy coat of bituminous paint.

END OF SECTION 055000



SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: ICC-ES evaluation reports for treated wood.

PART 2 - PRODUCTS

21

2.2

2.3

2.4

A.

A.

B.

A.

A.

WOOD PRODUCTS, GENERAL

Lumber: Provide dressed lumber, S4S, marked with grade stamp of inspection agency.

TREATED MATERIALS

Preservative-Treated Materials: AWPA Ul; Use Category UC2 for interior construction not in
contact with the ground, Use Category UC3b for exterior construction not in contact with the
ground, and Use Category UC4a for items in contact with the ground.

1. Use treatment containing no arsenic or chromium.

2. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.

3 Mark lumber with treatment quality mark of an inspection agency approved by the ALSC
Board of Review.

Provide preservative-treated materials for all miscellaneous rough carpentry unless otherwise
indicated.

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, blocking, furring, stripping, and similar concealed members in contact with
masonry or concrete.

3. Wood framing members that are less than 18 inches above the ground.

4, Wood floor plates that are installed over concrete slabs-on-grade.

LUMBER

Miscellaneous Dimension Lumber: Construction, or No. 2 grade with 19 percent maximum
moisture content of any species. Provide for nailers, blocking, and similar members.
FASTENERS

Fasteners: Size and type indicated. 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.

1. Power-Driven Fasteners: CABO NER-272.



PART 3 - EXECUTION

3.1 INSTALLATION
A. Set miscellaneous rough carpentry to required levels and lines, with members plumb, true to
line, cut, and fitted. Locate nailers, blocking, and similar supports to comply with requirements
for attaching other construction.

B. Securely attach miscellaneous rough carpentry to substrates, complying with the following:

1. CABO NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in the FBC.

END OF SECTION 061053



SECTION 061600 - SHEATHING

PART 1 - GENERAL

11

SECTION REQUIREMENTS

PART 2 - PRODUCTS

21

2.2

2.3

2.4

A.

A.

A.

A.

B.

WOOD PANEL PRODUCTS, GENERAL

Plywood: DOC PS 1.

TREATED PLYWOOD

Preservative-Treated Plywood: AWPA U1; Use Category UC2.

1. Use treatment containing no arsenic or chromium.

2. Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
ROOF AND WALL SHEATHING

Plywood Sheathing: Exterior, Structural | sheathing.

MISCELLANEOUS PRODUCTS

Fasteners: Size and type indicated.

1. For roof sheathing, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

2. Power-Driven Fasteners: CABO NER-272.

Adhesives for Field Gluing Panels to Framing: APA AFG-01.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Securely attach to substrates, complying with the following:
1. Table 2304.9.1, "Fastening Schedule," in the FBC.
Fastening Methods:

1. Wall and Roof Sheathing:



a. Nail to wood framing.

END OF SECTION 061600



SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES

PART 1 - GENERAL

11

A.

B.

SECTION REQUIREMENTS

Submittals: Product Data, Shop Drawings, structural analysis data signed and sealed by the
qualified professional engineer responsible for their preparation, and ICC-ES evaluation reports
for metal plate connectors.

Fabricator Qualifications: Shop that participates in a recognized quality-assurance program that
complies with quality-control procedures in TPI 1 and that involves third-party inspection by an
independent testing and inspecting agency acceptable to Architect and authorities having
jurisdiction.

PART 2 - PRODUCTS

21

A.

B.

C.

2.2

A.

B.

C.

D.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide metal-plate-connected wood trusses capable of withstanding
design loads indicated without exceeding TPI 1 deflection limits.

Comply with applicable requirements and recommendations of the following publications:

1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction."

2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate
Connected Wood Trusses."

3. TPI BCSI, "Guide to Good Practice for Handling, Installing, Restraining & Bracing Metal
Plate Connected Wood Trusses."

Wood Structural Design Standard: Comply with applicable requirements in AF&PA's "National

Design Specifications for Wood Construction" and its "Supplement."

MATERIALS

Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the American
Lumber Standards Committee Board of Review, any species, graded visually or mechanically.

1. Provide dry lumber with 19 percent maximum moisture content at time of dressing.
Minimum Chord Size for Roof Trusses: 2 by 6 inches nominal for both top and bottom chords.
Minimum Specific Gravity for Top Chords: 0.50.

Connector Plates: TPl 1, fabricated from hot-dip galvanized-steel sheet complying with
ASTM A 653/A 653M; Structural Steel (SS), high-strength low-alloy steel Type A (HSLAS

Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G60 coating designation; and
not less than 0.036 inch thick.



2.3

E.

A.

Fasteners: Where trusses are exposed to weather or in area of high relative humidity, provide
fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

FABRICATION

Assemble trusses using jigs or other means to ensure uniformity and accuracy of assembly with
joints closely fitted. Fabricate wood trusses within manufacturing tolerances in TPI 1.

PART 3 - EXECUTION

3.1

m

INSTALLATION

Install and brace trusses according to TPl recommendations and as indicated. Install trusses
plumb, square, and true to line and securely fasten to supporting construction.

Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers as
applicable. Install fasteners through each fastener hole in metal framing anchor.

Securely connect each truss ply required for forming built-up girder trusses. Anchor trusses to
girder trusses.

Install and fasten permanent bracing during truss erection and before construction loads are
applied. Anchor ends of permanent bracing where terminating at walls or beams.

1. Install bracing to comply with Section 061053 "Miscellaneous Rough Carpentry.”

2. Install and fasten strongback bracing vertically against vertical web of parallel-chord floor
trusses at centers indicated.

Install wood trusses within installation tolerances in TPI 1.

Do not alter trusses in field.

Remove wood trusses that are damaged or do not meet requirements and replace with trusses
that do meet requirements.

END OF SECTION 061753
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SECTION 071113 - BITUMINOUS DAMPPROOFING

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A. Submittals: Product Data.

PART 2 - PRODUCTS

21 BITUMINOUS DAMPPROOFING
A. Cold-Applied, Cut-Back (Solvent-Based) Asphalt Dampproofing:

1. Trowel Coats: ASTM D 4586, Type |, Class 1, fibered.
2. Brush and Spray Coats: ASTM D 4479, Type |, fibered or nonfibered.

B. Protection Course: Smooth-surfaced roll roofing.
C. Cut-Back Asphalt Primer: ASTM D 41.

D. Emulsified-Asphalt Primer: ASTM D 1227, Type lll, Class 1, except diluted with water as
recommended by manufacturer.

E. Asphalt-Coated Glass Fabric: ASTM D 1668, Type I.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and
remove bond breakers if any, as recommended by prime material manufacturer.

B. Comply with manufacturer's written recommendations unless more stringent requirements are
indicated.

C. Apply dampproofing to footings and foundation walls where opposite side of wall faces building

interior.

1. Apply from finished-grade line to top of footing, extend over top of footing, and down a
minimum of 6 inches over outside face of footing.

2. Install flashings and corner protection stripping at internal and external corners, changes

in plane, construction joints, cracks, and where shown as "reinforced,” by embedding an
8-inch-wide strip of asphalt-coated glass fabric in a heavy coat of dampproofing.
Dampproofing coat for embedding fabric is in addition to other coats required.

D. Cold-Applied, Cut-Back Asphalt Dampproofing:

BITUMINOUS DAMPPROOFING 071113-1
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1. On unparged masonry foundation walls, apply primer and two brush or spray coats, or
primer and one trowel coat.

END OF SECTION 071113

BITUMINOUS DAMPPROOFING 071113-2
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SECTION 072500 - WEATHER BARRIERS

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: ICC-ES evaluation reports for water-resistive barrier.

PART 2 - PRODUCTS

21

A.

2.2

A.

B.

WATER-RESISTIVE BARRIERS

Building Wrap: ASTM E 1677, Type | air barrier; with water-vapor permeance not less than 10
perms per ASTM E 96/E 96M, Desiccant Method (Procedure A); flame-spread and smoke-
developed indexes not greater than 25 and 450, respectively, when tested according to
ASTM E 84; UV stabilized; and acceptable to authorities having jurisdiction.

ACCESSORIES

Flexible Flashing: Adhesive butyl rubber compound, bonded to plastic film or spunbonded
polyolefin, with an overall thickness of 0.030 inch.

Building Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap
manufacturer for sealing joints and penetrations in building wrap.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Building Wrap Installation:

1. Apply building wrap immediately after sheathing is installed.

2. Seal seams, edges, fasteners, and penetrations with building wrap tape.

3. Extend into jambs of openings and seal corners with building wrap tape.

Flexible Flashing Installation:

1. Prime substrates as recommended by flashing manufacturer.

2. Lap seams and junctures with other materials at least 3 inches, except that at flashing
flanges of other construction, laps need not exceed flange width.

3. Lap flashing over water-resistive barrier at bottom and sides of openings.

4. Lap water-resistive barrier over flashing at heads of openings.

5. After flashing has been applied, roll surfaces with a hard rubber or metal roller.

END OF SECTION 072500

WEATHER BARRIERS 072500 - 1



SECTION 073113 - ASPHALT SHINGLES

PART 1 - GENERAL

11

A.

B.

SECTION REQUIREMENTS
Submittals: Product Data, Samples, and ICC-ES evaluation reports.
Warranties: Manufacturer's standard written warranty, signed by manufacturer agreeing to

promptly repair or replace asphalt shingles that fail in materials for a period of 30 years,
prorated, with first 10 years nonprorated.

PART 2 - PRODUCTS

21

2.2

2.3

A.

A.

A.

B.

PERFORMANCE REQUIREMENTS

Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A. Identify products with appropriate
markings of testing and inspecting agency acceptable to authorities having jurisdiction.
GLASS-FIBER-REINFORCED ASPHALT SHINGLES

Asphalt Shingles: ASTM D 3462/D 3462M, glass-fiber reinforced, mineral-granule surfaced, and
self-sealing; with tabs regularly spaced.

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. CertainTeed Corporation.
b. GAF.
C. Owens Corning.

ACCESSORIES

Self-Adhering Sheet Underlayment, High Temperature: Butyl or SBS-modified asphalt; slip-
resisting-polyethylene surfaced; with release paper backing; cold applied. Stable after testing at
240 deg F and passes after testing at minus 20 deg F; ASTM D 1970/D 1970M.

Ridge Vent: Rigid UV-stabilized plastic ridge vent with nonwoven geotextile filter strips; for use
under ridge shingles.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Benjamin Obdyke, Incorporated.
Cor-A-Vent, Inc.
GAF.

Owens Corning.

aoop


http://www.specagent.com/Lookup?ulid=11500
http://www.specagent.com/Lookup?uid=123456980783
http://www.specagent.com/Lookup?uid=123456980784
http://www.specagent.com/Lookup?uid=123456980787
http://www.specagent.com/Lookup?ulid=11504
http://www.specagent.com/Lookup?uid=123456980816
http://www.specagent.com/Lookup?uid=123456980813
http://www.specagent.com/Lookup?uid=123456980814
http://www.specagent.com/Lookup?uid=123456980817

C.

D.

E.

Asphalt Roofing Cement: ASTM D 4586/D 4586M, Type Il, asbestos free.

Roofing Nails: Aluminum, stainless-steel, or hot-dip galvanized-steel shingle nails, minimum
0.120-inch diameter, of sufficient length to penetrate 3/4 inch into solid wood decking or extend
at least 1/8 inch through OSB or plywood sheathing.

1. Where nails are in contact with metal flashing, use nails made from same metal as
flashing.

Sheet Metal Flashing and Trim: Comply with requirements in Section 076200 "Sheet Metal
Flashing and Trim."

1. Sheet Metal: Aluminum.
2. Drip Edge: Formed sheet metal with at least a 2-inch roof deck flange and a 1-1/2-inch
fascia flange with a 3/8-inch drip at lower edge.

PART 3 - EXECUTION

3.1

A.

w

©

m

INSTALLATION

Comply with recommendations in ARMA's "Residential Asphalt Roofing Manual" and with
asphalt shingle recommendations in NRCA's "The NRCA Roofing Manual: Steep-Slope Roof
Systems."

Apply self-adhering sheet underlayment over entire roof surface.

Install metal flashings to comply with requirements in Section 076200 "Sheet Metal Flashing
and Trim."

Install first and remaining courses of asphalt shingles, stair-stepping diagonally across roof deck
with manufacturer's recommended offset pattern at succeeding courses and maintaining
uniform exposure.

Install first and remaining courses of asphalt shingles, stair-stepping diagonally across roof deck
with manufacturer's recommended offset pattern at succeeding courses and maintaining
uniform exposure.

END OF SECTION 073113



SECTION 074113 - METAL ROOF PANELS

PART 1 - GENERAL

11

A.

B.

C.

D.

SECTION REQUIREMENTS
Summary: Factory-formed metal roof and soffit panels, fasciae, and trim.
Submittals: Product Data, Shop Drawings, and color Samples.

Warranties: Manufacturer's standard written warranty, signed by manufacturer agreeing to
promptly repair or replace products that fail to remain weathertight for the period of 20 years.

Warranties: Submit a written warranty, signed by manufacturer, covering failure of the factory-
applied exterior finish on metal fascia and soffit panels for 20 years from the date of Substantial
Completion and agreeing to repair finish or replace fascia or soffit panels that show evidence of
finish deterioration. Deterioration includes, but is not limited to, color fade, chalking, cracking,
peeling, and loss of film integrity.

PART 2 - PRODUCTS

21

A.

B.

C.

2.2

A.

B.

PERFORMANCE REQUIREMENTS

Energy Performance of Roof Panels: Three-year, aged, solar reflectance not less than 0.55 and
emissivity not less than 0.75, or aged, Solar Reflectance Index of not less than 64.

Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980.

Wind-Uplift Resistance of Roof Assemblies: UL 580, Class 90.

METAL ROOF PANELS
Roof Panel Type: Match existing metal roof panels at on-site playground pavilion.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Berridge Manufacturing Company.
b. Fabral.
c. PAC-CLAD; Petersen Aluminum Corporation.

Aluminum Roof Panels: Fabricated from aluminum sheet, ASTM B 209, alloy as standard with
manufacturer.

1. Metal Thickness: 0.040 inch.
2. Finish: Manufacturer's standard two-coat fluoropolymer system with color coat containing
not less than 70 percent PVDF resin by weight.


http://www.specagent.com/Lookup?ulid=11435
http://www.specagent.com/Lookup?uid=123456980202
http://www.specagent.com/Lookup?uid=123456980208
http://www.specagent.com/Lookup?uid=123456980221

2.3

A.

w

m

ACCESSORIES

Provide components required for a complete roof panel assembly, including trim, fasciae, clips,
seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.

Flashing and Trim: Formed from 0.025-inch nominal thickness, zinc-coated (galvanized) steel
sheet or aluminum-zinc alloy-coated steel sheet. Provide flashing and trim as required to seal
against weather and to provide finished appearance. Finish flashing and trim with same finish
system as adjacent metal roof panels.

Self-Adhering Sheet Underlayment, High Temperature: Butyl or SBS-modified asphalt; slip-
resisting-polyethylene surfaced; with release-paper backing; cold applied. Stable after testing at
240 deg F and passes after testing at minus 20 deg F; ASTM D 1970.

Felt Underlayment: ASTM D 226, Type Il (No. 30), asphalt-saturated organic felts.

Slip Sheet: Manufacturer's recommended slip sheet, of type required for application.

Thermal Spacer Blocks: Fabricated from extruded polystyrene, 1 inch thick.

Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry
film thickness per coat.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

F.

INSTALLATION
Apply self-adhering sheet underlayment over entire roof surface.
Apply slip sheet over underlayment before installing metal roof panels.

Install flashings to cover underlayment to comply with requirements specified in Section 076200
"Sheet Metal Flashing and Trim."

Rigidly fasten metal roof panels to structure at one and only one location for each panel. Allow
remainder of panel to move freely for thermal expansion and contraction. Predrill panels for
fasteners.

1. Aluminum Roof Panels: Use aluminum or stainless-steel fasteners for surfaces exposed
to the exterior and aluminum or galvanized-steel fasteners for surfaces exposed to the
interior.

2. Provide metal closures at rake edges and each side of ridge and hip caps.

3. Flash and seal metal roof panels with weather closures at eaves, rakes, and perimeter of
all openings.

4. Install ridge and hip caps as metal roof panel work proceeds.

Install gaskets, joint fillers, and sealants where required for weatherproof performance of metal
roof panel assemblies. Provide types of gaskets, fillers, and sealants recommended by metal
roof panel manufacturer.

Separate dissimilar metals with a bituminous coating or self-adhering sheet underlayment.



G. Coat back side of aluminum panels with bituminous coating where they will contact wood,
ferrous metal, or cementitious construction.

END OF SECTION 074113



SECTION 074633 - PLASTIC SIDING

PART 1 - GENERAL

11

A.

B.

SECTION REQUIREMENTS
Submittals: Product Data, Samples, and ICC-ES evaluation reports.
Warranties: Manufacturer's standard from in which siding manufacturer agrees to repair or

replace siding that fails in materials or workmanship within 25 years. Failures include, but are
not limited to, cracking, deforming, fading, or otherwise deteriorating beyond normal weathering.

PART 2 - PRODUCTS

21

A.

B.

C.

D.

MATERIALS

Vinyl Siding: ASTM D 3679, integrally colored.

1. Vertical Pattern: 6-inch exposure in V-grooved, single-board style.
2. Texture: Plain.

3. Minimum Profile Depth (Butt Thickness): 1/2 inch.

Vinyl Soffit: ASTM D 4477, integrally colored.

1. Pattern: 6-inch exposure in V-grooved, single--board style.

2. Ventilation: Provide perforated soffit.

3. Minimum Profile Depth: 1/2 inch.

Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner caps,
and other items as recommended by siding manufacturer for building configuration.

1. Provide accessories matching color and texture of adjacent siding unless otherwise
indicated.

Decorative Accessories: Provide the following vinyl decorative accessories as indicated:

1. Fasciae.

PART 3 - EXECUTION

3.1

A.

INSTALLATION
Install vinyl siding and soffit and related accessories according to ASTM D 4756.

1. Install fasteners for horizontal vinyl siding no more than 16 inches o.c.
2. Install fasteners for vertical vinyl siding no more than 12 inches o.c.

END OF SECTION 074633



SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

11

SECTION REQUIREMENTS
Submittals: Product Data and color Samples.

Coordinate installation of sheet metal flashing and trim with adjoining roofing and wall materials,
joints, and seams to provide a leakproof, secure, and noncorrosive installation.

Fabricator Qualifications: For copings and low-slope roof edge flashings that are FM Approvals
approved, shop shall be listed as able to fabricate required details as tested and approved.

Warranty on Finishes: Manufacturer agrees to repair or replace sheet metal flashing and trim
that shows evidence of deterioration of factory-applied finishes within 20 years.

PART 2 - PRODUCTS

21

2.2

A.

B.

C.

A.

PERFORMANCE REQUIREMENTS

Standard: Comply with  SMACNA's "Architectural Sheet Metal Manual® unless otherwise
indicated. Conform to dimensions and profiles shown unless more stringent requirements are
indicated.

FM Approvals' Listing: Manufacture and install roof edge flashings that are listed in FM
Approvals’ "RoofNav" and approved for windstorm classification meeting wind pressures
indicated on Drawings. Identify materials with hame of fabricator and design approved by FM
Approvals.

SPRI Wind Design Standard: Manufacture and install low-slope roof edge flashings tested
according to SPRI ES-1 and capable of resisting the following design pressure:

1. Design Pressure: As indicated on Drawings.

SHEET METAL

Aluminum Sheet: ASTM B 209, alloy as standard with manufacturer for finish required, not less
than 0.032 inch thick; finished as follows:

1. Finish: Manufacturer's standard two-coat fluoropolymer system with color coat containing
not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight.
2. Concealed Finish: Manufacturer's standard white or light-colored acrylic or polyester

backer finish.



2.3

2.4

A.

B.

C.

D.

E.

A.

B.

C.

D.

ACCESSORIES

Self-Adhering, High-Temperature Sheet Underlayment: Butyl or SBS-modified asphalt; slip-
resisting-polyethylene surfaced; with release paper backing; cold applied. Stable after testing at
240 deg F and passes after testing at minus 20 deg F; ASTM D 1970.

Slip Sheet: Rosin-sized building paper, 3-1b/100 sq. ft. minimum.

Fasteners: Wood screws, annular-threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners.

1. Exposed Fasteners: Heads matching color of sheet metal roofing using plastic caps or
factory-applied coating.

2. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching internal

gutter width.

Fasteners for Copper: Copper, hardware bronze, or Series 300 stainless steel.

Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

Fasteners for Zinc-Tin Alloy-Coated Stainless-Steel Sheet: Series 300 stainless steel.

Fasteners for Metallic-Coated Steel Sheet. Hot-dip galvanized steel or Series 300

stainless steel.

oukw

Butyl Sealant: ASTM C 1311, solvent-release butyl rubber sealant.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

FABRICATION

Fabricate sheet metal flashing and trim to comply with details shown and recommendations in
cited sheet metal standard that apply to the design, dimensions, geometry, metal thickness, and
other characteristics of item indicated.

Expansion Provisions: Where lapped expansion provisions cannot be used, form expansion
joints of intermeshing hooked flanges, not less than 1 inch deep, filled with butyl sealant
concealed within joints.

Fabrication Tolerances: Fabricate sheet metal flashing and trim that are capable of installation
to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

<Insert list of items required, identify sheet metal from which each is to be fabricated, and
reference appropriate plate number of cited sheet metal standard, if not detailed on Drawings>.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Comply with cited sheet metal standards. Allow for thermal expansion; set true to line and level.
Install Work with laps, joints, and seams permanently watertight and weatherproof; conceal
fasteners where possible.

Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide
for proper installation of elastomeric sealant according to cited sheet metal standard.



C. Seams: Fabricate nonmoving seams with flat-lock seams. For aluminum, form seams and seal
with epoxy seam sealer. Rivet joints for additional strength.

D. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pretin edges
of sheets to a width of 1-1/2 inches; however, reduce pretinning where pretinned surface would
show in completed Work.

Do not solder metallic-coated steel and aluminum sheet.

Do not pretin zinc-tin alloy-coated stainless steel.

Do not use torches for soldering.

Heat surfaces to receive solder, and flow solder into joint. Fill joint completely.
Completely remove flux and spatter from exposed surfaces.

e e N

E. Metal Protection: Where dissimilar metals contact each other, protect against galvanic action or
corrosion by painting contact surfaces with bituminous coating.

1. Coat concealed side of aluminum with bituminous coating where it contacts wood, ferrous
metal, or cementitious construction.

END OF SECTION 076200



SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

11

A.

B.

SECTION REQUIREMENTS
Submittals: Product Data and color Samples.
Environmental Limitations: Do not proceed with installation of joint sealants when ambient and

substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or
are below 40 deg F.

PART 2 - PRODUCTS

21

2.2

A.

A.

JOINT SEALANTS

Compatibility: Provide joint sealants, joint fillers, and other related materials that are compatible
with one another and with joint substrates under service and application conditions.

Sealant for General Exterior Use Where Another Type Is Not Specified, One of the Following:

1. Single-component, neutral-curing silicone sealant, ASTM C 920, Type S; Grade NS;
Class 25; for Use NT.

Sealant for Exterior Traffic-Bearing Joints, Where Slope Precludes Use of Pourable Sealant:

1. Single-component, nonsag urethane sealant, ASTM C 920, Type S; Grade NS; Class 25;
for Use T.

Sealant for Exterior Traffic-Bearing Joints, Where Slope Allows Use of Pourable Sealant:

1. Single-component, pourable urethane sealant, ASTM C 920, Type S; Grade P; Class 25;
for Use T.

Sealant for Use in Interior Joints in Ceramic Tile and Other Hard Surfaces in Kitchens and Toilet
Rooms and around Plumbing Fixtures:

1. Single-component, mildew-resistant silicone sealant, ASTM C 920, Type S; Grade NS;
Class 25; for Use NT; formulated with fungicide.

Sealant for Interior Use at Perimeters of Door and Window Frames:

1. Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

MISCELLANEOUS MATERIALS

Provide sealant backings of materials 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 experience and laboratory testing.



B. Cylindrical Sealant Backings: ASTM C 1330, of size and density to control sealant depth and
otherwise contribute to producing optimum sealant performance.

C. 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. Provide self-adhesive tape where applicable.

D. 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.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with ASTM C 1193.

B. Install sealant backings to support sealants during application and to produce cross-sectional
shapes and depths of installed sealants that allow optimum sealant movement capability.

C. Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.

END OF SECTION 079200



SECTION 081113 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Product Data and Shop Drawings.

PART 2 - PRODUCTS

21

A.

HOLLOW METAL DOORS AND FRAMES
Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Ceco Door; ASSA ABLOY.
2. Architect-approved equal.

Doors: Complying with SDI A250.8 for level and model and SDI A250.4 for physical-endurance
level indicated, 1-3/4 inches thick unless otherwise indicated.

1. Exterior Doors: Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 1
(Full Flush), metallic-coated steel sheet faces.

2. Hardware Reinforcement: Fabricate according to SDI A250.6 with reinforcement plates
from same material as door face sheets.

Frames: ANSI A250.8; conceal fastenings unless otherwise indicated.

1. Steel Sheet for Exterior Frames: 16 gage minimum thickness, metallic coated.

2. Exterior Frame Construction: Face welded.

3 Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement
plates from same material as frames.

4. Frame Anchors: Not less than 0.042 inch thick.

Door Louvers: Sight proof per SDI 111C.

Door Silencers: Three on strike jambs of single-door frames and two on heads of double-door
frames.

Grout Guards: Provide where mortar might obstruct hardware operation.

Prepare doors and frames to receive mortised and concealed hardware according to
SDI A250.6 and BHMA A156.115.

Reinforce doors and frames to receive surface-applied hardware.

Prime Finish: Manufacturer's standard, factory-applied coat of lead- and chromate-free primer
complying with SDI A250.10 acceptance criteria.


http://www.specagent.com/Lookup?ulid=10083
http://www.specagent.com/Lookup?uid=123456954149

2.2

E.

MATERIALS

Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, suitable for exposed applications.

Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, free of scale, pitting, or surface defects.

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, G60 or A60.

Frame Anchors: ASTM A 879/A 879M, 4Z coating designation; mill phosphatized.

1. For anchors built into exterior walls, sheet steel complying with ASTM A 1008/A 1008M
?:rlasAsSI;—.M A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M,

Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION

Install hollow metal frames to comply with SDI A250.11.

1. Fire-Rated Frames: Install according to NFPA 80.

Install doors to provide clearances between doors and frames as indicated in SDI A250.11.
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. Use galvanizing
repair paint for metallic coated surfaces.

END OF SECTION 081113



SECTION 083113 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Product Data.

PART 2 - PRODUCTS

21

2.2

A.

B.

C.

ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS

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. Babcock-Dauvis.
2. Nystrom, Inc.

Aluminum, Flush Access Doors: Clear anodic finish with exposed flanges.

Locks: Flush to finished surface, screwdriver operated.

MATERIALS

Steel Sheets: ASTM A 1008/A 1008M or ASTM A 591/A 591M.

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, with G60 or A60 coating.
Stainless-Steel Sheets: ASTM A 666, Type 304, with No. 4 directional satin finish.

Aluminum Sheet: ASTM B 209, Alloy 5005-H15.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install access doors and panels accurately in position. Adjust hardware and door and panels for
proper operation.

END OF SECTION 083113
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A. Submittals: Hardware schedule and keying schedule.

PART 2 - PRODUCTS

21 HARDWARE

A. Hinges:

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. Cal-Royal Products, Inc.
b. Ives: an Allegion brand.
C. McKinney Products Company; an ASSA ABLOY Group company.

2. Stainless-steel hinges with stainless-steel pins for exterior.
3. Nonremovable hinge pins for exterior exposure.
4, Ball-bearing hinges for doors with closers and entry doors.
5. Three hinges for 1-3/4-inch-thick doors 90 inches or less in height; four hinges for doors
more than 90 inches in height.
B. Locksets and Latchsets:
1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Schlage; an Allegion brand.
2. BHMA A156.2, Series 4000, Grade 1 for bored locks and latches.
3. BHMA A156.3, Grade 1 for exit devices.
4. BHMA A156.13, Series 1000, Grade 1 for mortise locks and latches.
5. Lever handles on locksets and latchsets,.
6. Provide trim on exit devices matching locksets.
C. Key locks to Owner's existing master-key system. Confirm requirements with Owner.
1. Provide construction keying.
2. Provide key control system, including cabinet.

D. Closers:
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1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. Falcon; an Allegion Brand. Model: SC80-3049PA.

2. Adjustable delayed opening (accessible to people with disabilities) feature on closers.
E. Provide wall stop for each door.
F. Hardware Finishes:

1. Hinges: Matching finish of lockset/latchset.

2. Locksets, Latchsets, and Exit Devices: Satin chrome plated;.

3. Closers: Matching finish of lockset/latchset.

4, Other Hardware: Matching finish of lockset/latchset.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Mount hardware in locations required to comply with governing regulations and according to
SDI A250.8 and DHI WDHS.3.

B. Key Control System: Tag keys and place them on markers and hooks in key control system
cabinet.

C. Deliver keys to Owner.

END OF SECTION 087100
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SECTION 089119 - FIXED LOUVERS

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Product Data and Samples.

PART 2 - PRODUCTS

21

2.2

2.3

2.4

A.

B.

A.

A.

A.

PERFORMANCE REQUIREMENTS

Provide louvers complying with performance requirements indicated as demonstrated by testing
according to AMCA 500-L.

Windborne-Debris Resistance: Louvers pass enhanced-protection testing requirements in
ASTM E 1996 for Wind Zone 3 when tested according to ASTM E 1886.

FIXED, EXTRUDED-ALUMINUM LOUVERS

Horizontal, Wind-Driven, Rain-Resistant Louvers:

1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

2. Louver Depth: 4 inches.

3. Frame and Blade Nominal Thickness: Not less than 0.060 inch for blades and 0.080 inch
for frames.
4, Louver Performance Ratings:

a. Free Area: Not less than 1.0 sq ft for 16-inch-wide by 16-inch-high louver.

b. Air Performance: Not more than 0.10-inch wg static pressure drop at 600-fpm free-
area intake velocity.
C. Wind-Driven Rain Performance: Not less than 80 percent effectiveness when

subjected to a rainfall rate of 3 inches per hour and a wind speed of 29 mph at a
core-area intake velocity of 300 fpm.
LOUVER SCREENS

Provide screen at interior face of each exterior louver. Fabricate screen frames from same kind
and form of metal as indicated for louver to which screens are attached.

1. Screening: Aluminum, 1/2-inch-square mesh.
2. Screening: Flattened, expanded aluminum, 3/4 by 0.050 inch thick.
MATERIALS

Aluminum Extrusions: ASTM B 221, Alloy 6063-T5, -T-52, or -T6.


http://www.specagent.com/LookUp/?ulid=10124&mf=04&src=wd

2.5

A.

Aluminum Sheet: ASTM B 209, Alloy 3003 or 5005.
Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 zinc coating.
Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304.

Fasteners: Of same basic metal and alloy as fastened metal or 300 Series stainless steel.

LOUVER FINISHES

Aluminum Louvers: Conversion-coated and factory-primed finish, AA-C12C42R1x.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION

Install louvers level, plumb, and at indicated alignment with adjacent work.

Provide perimeter reveals of uniform width for sealants and joint fillers, as indicated.
Use concealed anchorages where possible.

Protect metal surfaces from corrosion or galvanic action by applying a heavy coating of
bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.

END OF SECTION 089119



SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Product data.

PART 2 - PRODUCTS

21

2.2

A.

B.

A.

B.

C.

D.

PANEL PRODUCTS

Provide in maximum lengths available to minimize end-to-end butt joints.

Interior Gypsum Board: ASTM C 1396/C 1396M, in thickness indicated, with manufacturer's
standard edges. Sag-resistant type for ceiling surfaces.

ACCESSORIES

Trim Accessories: ASTM C 1047, formed from galvanized or aluminum-coated steel sheet,

rolled zinc, plastic, or paper-faced galvanized-steel sheet. For exterior trim, use accessories
formed from hot-dip galvanized-steel sheet, plastic, or rolled zinc.

1. Provide cornerbead at outside corners unless otherwise indicated.
2. Provide LC-bead (J-bead) at exposed panel edges.
3. Provide control joints where indicated.

Aluminum Accessories: Extruded-aluminum accessories indicated with manufacturer's standard
corrosion-resistant primer.

Joint-Treatment Materials: ASTM C 475/C 475M.

1. Joint Tape: Paper unless otherwise recommended by panel manufacturer.
2. Joint Compounds: Setting-type compounds.

Sound-Attenuation Blankets: ASTM C 665, Type | (unfaced).

PART 3 - EXECUTION

3.1

A.

INSTALLATION
Install gypsum board to comply with ASTM C 840.
1. Isolate gypsum board assemblies from abutting structural and masonry work. Provide

edge trim and acoustical sealant.
2. Single-Layer Fastening Methods: Fasten gypsum panels to supports with screws.



3. Multilayer Fastening Methods: Fasten base layers [and face layer separately to
supports with screws] [with screws, and face layers to base layers with adhesive
and supplementary fasteners].

B. Install cementitious backer units to comply with ANSI A108.11.

C. Fire-Resistance-Rated Assemblies: Comply with requirements of listed assemblies.

D. Finishing Gypsum Board: ASTM C 840.

1. At concealed areas, unless a higher level of finish is required for fire-resistance-rated
assemblies, provide Level 1 finish: Embed tape at joints.

2. At substrates for tile, provide Level 2 finish: Embed tape and apply separate first coat of
joint compound to tape, fasteners, and trim flanges.

3. Unless otherwise indicated, provide Level 4 finish: Embed tape and apply separate first,

fill, and finish coats of joint compound to tape, fasteners, and trim flanges.

4, Where indicated, provide Level 5 finish: Embed tape and apply separate first, fill, and
finish coats of joint compound to tape, fasteners, and trim flanges. Apply skim coat to
entire surface.

E. Glass-Mat, Water-Resistant Backing Panels: Finish according to manufacturer's written
instructions.

F. Cementitious Backer Units: Finish according to manufacturer's written instructions.

G. Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a
uniform texture free of starved spots or other evidence of thin application or of application
patterns.

END OF SECTION 092900



SECTION 099113 - EXTERIOR PAINTING

PART 1 - GENERAL

11

PART 2 -

21

SECTION REQUIREMENTS

Submittals:

1.
2.

Product Data:
Samples.

Extra Materials: Deliver to Owner 1 gal. of each color and type of finish-coat paint used on
Project, in containers, properly labeled and sealed.

PRODUCTS

PAINT

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Benjamin Moore & Co.

2. Coronado Paint; Benjamin Moore Company.

3. PPG Paints.

4, Sherwin-Williams Company (The).

MPI Standards: Provide materials that comply with MPI standards indicated and listed in its
"MPI Approved Products List."

CoNoA~LONE

Block Filler, Latex: MPI #4.

Primer, Alkali Resistant, Water Based: MPI #3.

Primer, Bonding, Water Based: MPI #17.

Primer, Bonding, Solvent Based: MPI #69.

Primer, Alkyd, Anticorrosive: MPI #79.

Primer, Galvanized, Water Based: MPI #134.

Primer, Quick Dry, for Aluminum: MPI #95.

Primer, Latex: MPI #6.

Primer, Alkyd: MPI #5.

Latex, Exterior Flat (Gloss Level 1): MPI #10.

Latex, Exterior Low Sheen (Gloss Level 3-4): MPI #15.

Latex, Exterior Semigloss (Gloss Level 5): MPI #11.

Latex, Exterior, Gloss (Gloss Level 6): MPI #1109.

Light Industrial Coating, Exterior, Water Based (Gloss Level 3): MPI #161.
Light Industrial Coating, Exterior, Water Based, Semigloss (Gloss Level 5): MP| #163.
Light Industrial Coating, Exterior, Water Based, Gloss (Gloss Level 6): MPI #164.
Alkyd, Exterior Flat (Gloss Level 1): MPI #8.

Alkyd, Exterior, Semigloss (Gloss Level 5): MPI #94.

Alkyd, Exterior Gloss (Gloss Level 6): MPI #9.

Alkyd, Quick Dry, Semigloss (Gloss Level 5): MPI #81.

Alkyd, Quick Dry, Gloss (Gloss Level 7): MPI #96.
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C.

D.

22.  Floor Paint, Latex, Low Gloss (Maximum Gloss Level 3): MPI #60.
23.  Floor Enamel, Alkyd, Gloss (Gloss Level 6): MPI #27.

Material Compatibility: Provide materials that are compatible with one another and with
substrates.

1. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

Colors: As selected.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

B.

C.

D.

3.3

A.

PREPARATION

Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual"
applicable to substrates indicated.

Remove hardware, lighting fixtures, and similar items that are not to be painted. Mask items that
cannot be removed. Reinstall items in each area after painting is complete.

Clean and prepare surfaces in an area before beginning painting in that area. Schedule painting
so cleaning operations will not damage newly painted surfaces.
APPLICATION

Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual"
applicable to substrates indicated.

Paint exposed surfaces unless otherwise indicated.

1. Do not paint prefinished items, items with an integral finish, operating parts, and labels
unless otherwise indicated.

Apply paints according to manufacturer's written instructions.

1. Use brushes only where the use of other applicators is not practical.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color

breaks.

1. If undercoats or other conditions show through topcoat, apply additional coats until cured
film has a uniform paint finish, color, and appearance.

EXTERIOR PAINT APPLICATION SCHEDULE

Concrete Masonry Units:

1. Low-Sheen Latex: Two coats over latex block filler: MPI EXT 4.2A.



B. Plastic Trim:

1. Low-Sheen Latex: Two coats over water-based bonding primer: MPI EXT 6.8A.

END OF SECTION 099113



SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL

11

PART 2 -

21

SECTION REQUIREMENTS

Submittals:

1.
2.

Product Data:
Samples.

Extra Materials: Deliver to Owner 1 gal. of each color and type of finish-coat paint used on
Project, in containers, properly labeled and sealed.

PRODUCTS

PAINT

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Benjamin Moore & Co.

2. Coronado Paint; Benjamin Moore Company.

3. PPG Paints.

4, Sherwin-Williams Company (The).

MPI Standards: Provide materials that comply with MPI standards indicated and listed in its
"MPI Approved Products List."

CoNoA~LONE

Block Filler, Latex: MPI #4.

Primer Sealer, Latex: MPI #50.

Primer, Alkali Resistant, Water Based: MPI #3.

Primer Sealer, Institutional Low Odor/VOC: MPI #149.

Primer, Latex, for Interior Wood: MPI #39.

Primer Sealer, Alkyd, Interior: MPI #45.

Primer, Bonding, Water Based: MPI #17.

Primer, Bonding, Solvent Based: MPI #69.

Primer, Alkyd, Anticorrosive: MPI #79.

Primer, Galvanized, Water Based: MPI #134.

Primer, Quick Dry, for Aluminum: MP| #95.

Latex, Interior, Flat, (Gloss Level 1): MPI #53.

Latex, Interior, (Gloss Level 2): MPI #44.

Latex, Interior, (Gloss Level 4): MPI #43.

Latex, Interior, Semigloss, (Gloss Level 5): MPI #54.

Latex, Interior, Gloss, (Gloss Level 6, except Minimum Gloss of 65 Units at 60 Degrees):
MPI #114.

Latex, Institutional Low Odor/VOC, Flat (Gloss Level 1): MPI #143.
Latex, Institutional Low Odor/VOC, (Gloss Level 2): MPI #144.
Latex, Institutional Low Odor/VOC, Semigloss (Gloss Level 5): MPI #147.
Latex, High-Performance Architectural, (Gloss Level 2): MPI #138.


http://www.specagent.com/Lookup?ulid=11642
http://www.specagent.com/Lookup?uid=123457053940
http://www.specagent.com/Lookup?uid=123457053943
http://www.specagent.com/Lookup?uid=123457053954
http://www.specagent.com/Lookup?uid=123457053958

C.

D.

21. Latex, High-Performance Architectural, Semigloss (Gloss Level 5): MPI #141.
22.  Alkyd, Interior, Flat (Gloss Level 1): MPI #49.

23.  Alkyd, Interior, Semigloss (Gloss Level 5): MPI #47.

24.  Alkyd, Interior, Gloss (Gloss Level 6): MPI #48.

25.  Alkyd, Quick Dry, Semigloss (Gloss Level 5): MPI #81.

26.  Alkyd, Quick Dry, Gloss (Gloss Level 7): MPI #96.

27.  Floor Paint, Latex, Low Gloss (Maximum Gloss Level 3): MPI #60.

28. Floor Enamel, Alkyd, Gloss (Gloss Level 6): MPI #27.

Material Compatibility: Provide materials that are compatible with one another and with
substrates.

1. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

Colors: As selected.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

A.

B.

C.

D.

PREPARATION

Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual"
applicable to substrates indicated.

Remove hardware, lighting fixtures, and similar items that are not to be painted. Mask items that
cannot be removed. Reinstall items in each area after painting is complete.

Clean and prepare surfaces in an area before beginning painting in that area. Schedule painting
so cleaning operations will not damage newly painted surfaces.
APPLICATION

Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual"
applicable to substrates indicated.

Paint exposed surfaces unless otherwise indicated.

1. Paint surfaces behind movable equipment and furniture same as similar exposed
surfaces.

2. Paint surfaces behind permanently fixed equipment or furniture with prime coat only.

3. Color-code mechanical piping in accessible ceiling spaces.

4 Do not paint prefinished items, items with an integral finish, operating parts, and labels

unless otherwise indicated.
Apply paints according to manufacturer's written instructions.

1. Use brushes only where the use of other applicators is not practical.
2. Use rollers for finish coat on interior walls and ceilings.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.



1. If undercoats or other conditions show through topcoat, apply additional coats until cured
film has a uniform paint finish, color, and appearance.
3.3 INTERIOR PAINT APPLICATION SCHEDULE
A. Concrete Masonry Units:
1. Gloss Level 2 Latex: Two coats over latex block filler: MPI INT 4.2A.
B. Gypsum Board:

1. Gloss Level 2 Latex: Two coats over latex primer/sealer: MPI INT 9.2A.

END OF SECTION 099123



SECTION 101400 - SIGNAGE

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Product Data, Shop Drawings, and Samples.

PART 2 - PRODUCTS

21

2.2

2.3

A.

A.

A.

SIGNS, GENERAL
Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural &

Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and
ICC A117.1.

PANEL SIGNS

Interior Panel Signs: Engraved plastic laminate with square-cut edges and rounded corners.

1. Finishes and Colors: As selected from manufacturer's full range.

2. Tactile Characters: Characters and Grade 2 Braille raised 1/32 inch above surface with
contrasting colors.

3. Provide signs for all rooms mounted on the room door: .

MATERIALS

Plastic Laminate: High-pressure laminate engraving stock with face and core in contrasting
colors.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Locate signs where indicated or directed by Architect. Install signs level, plumb, and at heights
indicated, with sign surfaces free from distortion and other defects in appearance.

Wall-Mounted Signs:

1. Silicone-Adhesive Mounting: Attach signs to irregular, porous, or vinyl-covered surfaces.

END OF SECTION 101400



SECTION 102113.13 - METAL TOILET COMPARTMENTS

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS

Submittals: Product Data, Shop Drawings, and Samples.

PART 2 - PRODUCTS

21

A.

2.2

A.

w

PERFORMANCE REQUIREMENTS

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 accessible.

STEEL TOILET COMPARTMENTS

Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Bradley Corporation.

Toilet-Enclosure Style: Overhead braced.

Entrance-Screen Style: Overhead braced.

Urinal-Screen Style: Wall hung, flat panel.

Door, Panel, and Pilaster Construction: Seamless, electrolytically coated steel or hot-dip

galvanized-steel sheets pressure laminated to core material; with continuous, interlocking

molding strip or lapped-and-formed edge closures.

1. Core Material: Sound-deadening honeycomb of resin-impregnated kraft paper in
thickness required to provide finished thickness of 1 inch for doors and panels and 1-1/4
inches for pilasters.

2. Internally reinforce panels for hardware, accessories, and grab bars.

Pilaster Shoes and Sleeves (Caps): Manufacturer's standard design; stainless steel.

Brackets:

1. Stirrup Type: Stainless steel.

Doors: Unless otherwise indicated, 24-inch-wide in-swinging doors for standard toilet

compartments and 36-inch-wide out-swinging doors with a minimum 32-inch-wide clear opening

for compartments indicated to be accessible to people with disabilities.

Door Hardware: Stainless steel.
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J.

Hinges: Self-closing type.

Latches and Keepers: Recessed unit designed for emergency access and with
combination rubber-faced door strike and keeper.

Coat Hook: Combination hook and rubber-tipped bumper, sized to prevent door from
hitting compartment-mounted accessories.

Door Bumper: Rubber-tipped bumpers at out-swinging doors or entrance screen doors.
Door Pull: Provide at out-swinging doors. Provide units on both sides of doors at
compartments indicated to be accessible to people with disabilities.

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 rust-resistant materials
compatible with related materials.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install units rigid, straight, level, and plumb, with not more than 1/2 inch between pilasters and
panels and not more than 1 inch between panels and walls.

1.

2.

Stirrup Brackets: Align brackets at pilasters with brackets at walls. Locate wall brackets
so holes for wall anchors occur in masonry or tile joints.

Set hinges on in-swinging doors to hold open approximately 30 degrees from closed
position when unlatched. Set hinges on out-swinging doors and swing doors in entrance
screens to return to fully closed position.

END OF SECTION 102113.13



SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 -

11

PART 2 -

21

GENERAL

SECTION REQUIREMENTS

Submittals: Product Data.

PRODUCTS

TOILET AND BATH ACCESSORIES
Toilet Tissue Dispenser:

Basis-of-Design Product: Bobrick B-2892.

Type: Double-roll dispenser.

Mounting: Surface mounted with concealed anchorage.
Material: Stainless steel.

Operation: Noncontrol delivery with standard spindle.
Capacity: 10” diameter roll with 2 ¥4” core.

oukhwnNE

Paper Towel Dispenser:

Basis-of-Design Product: Bobrick B-2620.

Mounting: Surface.

Minimum Capacity: 400 C-fold or 525 multifold towels.
Material: Stainless steel, No. 4 finish (satin).

Lockset: Tumbler type.

Refill Indicators: Pierced slots at sides or front.

ogkrwnE

Liquid-Soap Dispenser:

1. Basis-of-Design Product: Bobrick 818615.

2. Mounting: Surface.

3. Capacity: 40 fl oz.

4. Materials: Stainless steel.

5. Stainless-Steel Soap Valve: Designed for dispensing soap in liquid form.
6. Lockset: Tumbler type.

7. Refill Indicator: Window type.

Grab Bar:

1. Basis-of-Design Product: Bobrick B5806.

2. Material: Stainless steel, 0.050 inch thick.

3. Mounting: Concealed.

4, Gripping Surfaces: Smooth, satin finish.

5. Outside Diameter: 1-1/2 inches for heavy-duty applications.

Sanitary Napkin Disposal Unit:



2.2

Basis-of-Design Product: Bobrick B-270.
Mounting: Surface.

Material: Stainless steel, No. 4 finish (satin).
Door or Cover: Self-closing.

Receptacle: Removable.

agrwNRE

Mirror Unit:

1. Basis-of-Design Product; Bobrick B-165 1836.
2. Frame: Stainless-steel channel.

Warm-Air Dryer (Future):

Basis-of-Design Product: Bobrick B-7120.
Type: Electronic-sensor activated.
Mounting: Surface.

Material: Molded plastic, white.

PN PE

Underlavatory Guard:

1. Description: Insulating pipe coverings for supply and drain piping assemblies, which
prevent direct contact with and burns from piping and allow service access without
removing coverings.

2. Material and Finish: Antimicrobial, molded plastic, white.

MATERIALS

Stainless Steel: ASTM A 666, Type 304, No. 4 finish (satin), 0.031-inch minimum nominal
thickness unless otherwise indicated.

Brass: ASTM B 19, ASTM B 16/B 16M, or ASTM B 30.

Sheet Steel: ASTM A 1008/A 1008M, 0.036-inch minimum nominal thickness.
Galvanized-Steel Sheet: ASTM A 653/A 653M, G60.

Chromium Plating: ASTM B 456, Service Condition Number SC 2 (moderate service).
Baked-Enamel Finish: Factory-applied, gloss-white, baked-acrylic-enamel coating.

Mirrors: ASTM C 1503, mirror glazing quality, clear-glass mirrors, nominal 6.0 mm thick.
Galvanized-Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication.

Fasteners: Screws, bolts, and other devices of same material as accessory unit, tamper and
theft resistant when exposed, and of galvanized steel when concealed.

Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Owner's representative.



PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories using fasteners appropriate to substrate indicated and recommended by unit
manufacturer. Install units level, plumb, and firmly anchored in locations and at heights
indicated.

1. Install grab bars to withstand a downward load of at least 250 Ibf, when tested according
to method in ASTM F 446.

B. Adjust accessories for unencumbered, smooth operation, and verify that mechanisms function

properly. Replace damaged or defective items. Remove temporary labels and protective
coatings.

END OF SECTION 102800



SECTION 15060 - HANGERS AND SUPPORTS FOR MECHANICAL PIPING AND
EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

PN PRE

PERFORMANCE REQUIREMENTS

Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment.

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation details and include calculations for the
following; include Product Data for components:

1. Trapeze pipe hangers.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Welding certificates (if applicable).

QUALITY ASSURANCE

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."
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2.2

2.3

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

Galvanized Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

pwnNPE

o

Stainless-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts.

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig or

ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength

and vapor barrier.

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium

silicate with 100-psig, ASTM C 552, Type Il cellular glass with 100-psig or ASTM C 591,

Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.
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A.

B.

2.5

A.

2.6

A.

B.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless-steel anchors, for use in hardened
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use



operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through

insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is

indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

b. NPS 4: 12 inches long and 0.06 inch thick.
C. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
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3.3

3.4

3.5

d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and 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, Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
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HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments
for general service applications.

Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for
hostile environment applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping
and tubing.

Use padded hangers for piping that is subject to scratching.
Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes
NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.



2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

M. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,

channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are

considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Welded-Steel Brackets: For support of pipes from below, or for suspending from above

by using clip and rod. Use one of the following for indicated loads:

aks

No

a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

0. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

END OF SECTION 15061



SECTION 15076 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

A.

A.

SUMMARY

Section Includes:

1.
2.
3.

Equipment labels.
Warning signs and labels.
Pipe labels.

ACTION SUBMITTAL

Product Data: For each type of product indicated.
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2.2

A.

B.

A.

B.

C.

D.

EQUIPMENT LABELS

Plastic Labels for Equipment:

1.

ahrwN

o

7.
8.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Black.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size
of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Red.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.
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G.

A.

B.

C.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information, plus emergency notification
instructions.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

A.

B.

A.

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.



2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4, At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B. Pipe Label Color Schedule:
1. Domestic Water Piping:

a. Background Color: Green.
b. Letter Color: White.

2. Sanitary Waste and Storm Drainage Piping:
a. Background Color: Blue.

b. Letter Color: White.

END OF SECTION 15076



SECTION 15085 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

11

1.2

1.3

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes insulating the following plumbing piping services:

1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Supplies and drains for handicap-accessible lavatories and sinks.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied, if any).

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 15061 "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application. Before
preparing piping Shop Drawings, establish and maintain clearance requirements for installation
of insulation and field-applied jackets and finishes and for space required for maintenance.
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A.

B.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS
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2.2

A.

C.

D.

A.

INSULATION MATERIALS
Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.

Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
C. Knauf Insulation; 1000-Degree Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Owens Corning; Fiberglas Pipe Insulation.

2. Type |, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ-SSL. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.


http://www.specagent.com/LookUp/?ulid=1887&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822318&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822319&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822321&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1889&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822449&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822450&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822452&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822454&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456822456&mf=95&src=wd

2.3

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. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding

insulation to itself and to surfaces to be insulated, unless otherwise indicated.

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class I.

1.

Products: Subject to compliance with requirements, provide one of the following:

a. Aeroflex USA, Inc.; Aeroseal.

b. Armacell LLC; Armaflex 520 Adhesive.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-75.

d. K-Flex USA; R-373 Contact Adhesive.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1.

ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for

Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.

d. Mon-Eco Industries, Inc.; 22-25.

bonding insulation jacket lap seams and joints.

1.

Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-20.

d. Mon-Eco Industries, Inc.; 22-25.

PVC Jacket Adhesive: Compatible with PVC jacket.

1.

Products: Subject to compliance with requirements, provide one of the following:

Dow Corning Corporation; 739, Dow Silicone.

Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
P.I.C. Plastics, Inc.; Welding Adhesive.

Speedline Corporation; Polyco VP Adhesive.

aoow
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2.4

2.5

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.

Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1.

Products: Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-80/30-90.
b. Vimasco Corporation; 749.

Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

Service Temperature Range: Minus 20 to plus 180 deg F.

Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1.

ar®ON

Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-10.

b. Eagle Bridges - Marathon Industries; 550.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 46-50.

d. Mon-Eco Industries, Inc.; 55-50.

e. Vimasco Corporation; WC-1/WC-5.

Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
Service Temperature Range: Minus 20 to plus 180 deg F.

Solids Content: 60 percent by volume and 66 percent by weight.

Color: White.

SEALANTS

Joint Sealants:

1.

Joint Sealants for Cellular-Glass and Phenolic Products: Subject to compliance with
requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-45.

d. Mon-Eco Industries, Inc.; 44-05.

e. Pittsburgh Corning Corporation; Pittseal 444.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.
Service Temperature Range: Minus 100 to plus 300 deg F.
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5. Color: White or gray.
PVC Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

akrwn

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type |.
2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a

removable protective strip; complying with ASTM C 1136, Type I.

FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Johns Manwville; Zeston.
b. P.I.C. Plastics, Inc.; FG Series.
C. Proto Corporation; LoSmoke.
d. Speedline Corporation; SmokeSafe.
2. Adhesive: As recommended by jacket material manufacturer.
3. Color: White.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.
TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
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1. Products: Subject to compliance with requirements, provide one of the following:

ABI, Ideal Tape Division; 428 AWF ASJ.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
Compac Corporation; 104 and 105.

Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

aoop

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nogakwn

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1. Products: Subject to compliance with requirements, provide one of the following:
a. ABI, Ideal Tape Division; 370 White PVC tape.

b. Compac Corporation; 130.
C. Venture Tape; 1506 CW NS.

2. Width: 2 inches.

3. Thickness: 6 mils.

4, Adhesion: 64 ounces force/inch in width.

5. Elongation: 500 percent.

6. Tensile Strength: 18 Ibf/inch in width.

SECUREMENTS

Bands:

1. Products: Subject to compliance with requirements, provide one of the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping and Seals.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch
thick, 1/2 inch wide with wing seal.

3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing seal.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

PROTECTIVE SHIELDING GUARDS
Protective Shielding Pipe Covers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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Engineered Brass Company.

Insul-Tect Products Co.; a subsidiary of MVG Molded Products.
McGuire Manufacturing.

Plumberex.

Truebro; a brand of IPS Corporation.

Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

~Poo0UT®

2. Description: Manufactured plastic wraps for covering plumbing fixture hot-water supply
and trap and drain piping. Comply with Americans with Disabilities Act (ADA)
requirements.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
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Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 2 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.
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3.5

4, Cleanouts.

PENETRATIONS

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations: Install insulation continuously
through walls and partitions.
GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same

material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4, Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.
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6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.
2. When preformed valve covers are not available, install cut sections of pipe and sheet

insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.
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INSTALLATION OF MINERAL-FIBER INSULATION

Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.

For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as straight segments of pipe insulation when
available.

When preformed insulation elbows and fittings are not available, install mitered sections
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1.

2.

Install preformed sections of same material as straight segments of pipe insulation when
available.

When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

FIELD-APPLIED JACKET INSTALLATION

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.

1.

Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.



3.9 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. below grade piping.
4, Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.10 INDOOR PIPING INSULATION SCHEDULE
A. Domestic Cold Water:
1. NPS 1 and Smaller: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick.

2. NPS 1-1/4 and Larger: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
B. Domestic Hot and Recirculated Hot Water:
1. NPS 1-1/4 and Smaller: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick.
2. NPS 1-1/2 and Larger: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inchthick.

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities:

1. All Pipe Sizes: Insulation shall be the following:

a. Flexible Elastomeric: 1/2 inch thick.

3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

B. Piping, Concealed:
1. None.

C. Piping, Exposed:



1. PVC: 30 mils thick.

END OF SECTION 15085



SECTION 15092 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

11

A.

1.2

A.

SUMMARY

Section Includes:

1. Sleeves.
2. Sleeve-seal systems.
3. Grout.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

A.

2.2

A.

B.

SLEEVES

Cast-lIron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.

PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

SLEEVE-SEAL SYSTEMS

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:

Advance Products & Systems, Inc.
CALPICO, Inc.

Metraflex Company (The).
Pipeline Seal and Insulator, Inc.
Proco Products, Inc.

agrONE

Description: Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.
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2.3

A.

B.

C.

D.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

2. Pressure Plates: Stainless steel.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements.

GROUT

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

SLEEVE INSTALLATION
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants

appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Section 07920 "Joint Sealants."

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, patrtitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for
firestopping specified in Section 07841 "Through-Penetration Firestop Systems."



3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

B. Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
a watertight seal.

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE
A. Use sleeves and sleeve seals for the following piping-penetration applications:

1. Concrete Slabs-on-Grade:

a. Piping Smaller Than NPS 6: Cast-iron wall sleeves with sleeve-seal system or
Galvanized-steel-pipe sleeves with sleeve-seal system.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system,
Galvanized-steel wall sleeves with sleeve-seal system, Galvanized-steel-pipe
sleeves with sleeve-seal system, or Galvanized-steel-pipe sleeves.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

2. Concrete Slabs above Grade:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves or PVC-pipe sleeves.
b. Piping NPS 6 and Larger: Galvanized-steel-pipe sleeves or PVC-pipe sleeves.
3. Interior Partitions:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.
b. Piping NPS 6 and Larger: Galvanized-steel-sheet sleeves.

END OF SECTION 15092



SECTION 15097 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

11

A.

1.2

A.

SUMMARY
Section Includes:

1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

A.

B.

C.

2.2

A.

ESCUTCHEONS

One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and
setscrew fastener.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

FLOOR PLATES

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION
Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. Escutcheons for New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated
finish.

C. Insulated Piping: One-piece, stamped-steel type.



Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished, chrome-plated finish.

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass
type with polished, chrome-plated finish.
f. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with
polished, chrome-plated or rough-brass finish.
g. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
h. Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished,
chrome-plated or rough-brass finish.
i. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.
C. Install floor plates for piping penetrations of equipment-room floors.
D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD

that completely covers opening.

1. New Piping: One-piece, floor-plate type.

3.2 FIELD QUALITY CONTROL

A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 15097



SECTION 15111 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

B.

SUMMARY

Section Includes:

1. Brass ball valves.
2. Bronze ball valves.
ACTION SUBMITTALS

Product Data: For each type of valve indicated.

QUALITY ASSURANCE

ASME Compliance: ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.

NSF Compliance: NSF 61 for valve materials for potable-water service.

PART 2 - PRODUCTS

21

GENERAL REQUIREMENTS FOR VALVES
Refer to valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Handlever: For quarter-turn valves NPS 6 and smaller except plug valves.

Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

Valve-End Connections:

1. Flanged: With flanges according to ASME B16.1 for iron valves.

2. Solder Joint: With sockets according to ASME B16.18.
3. Threaded: With threads according to ASME B1.20.1.



2.2 BRASS BALL VALVES

A. Two-Piece, Full-Port, Brass Ball Valves with Brass Trim:

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. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
C. DynaQuip Controls.
d. Flow-Tek, Inc.; a subsidiary of Bray International, Inc.
e. Hammond Valve.
f. Jamesbury; a subsidiary of Metso Automation.
g. Jomar International, LTD.
h. Kitz Corporation.
i. Legend Valve.
J- Marwin Valve; a division of Richards Industries.
k. Milwaukee Valve Company.
l. NIBCO INC.
m. Red-White Valve Corporation.
2. Description:
a. Standard: MSS SP-110.
b. SWP Rating: 150 psig.
C. CWP Rating: 600 psig.
d. Body Design: Two piece.
e. Body Material: Forged brass.
f. Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Brass.
i. Ball: Chrome-plated brass.
j- Port: Full.
2.3 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

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:
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American Valve, Inc.

Conbraco Industries, Inc.; Apollo Valves.

Crane Co.; Crane Valve Group; Crane Valves.

Hammond Valve.

Lance Valves; a division of Advanced Thermal Systems, Inc.
Legend Valve.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
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2. Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.
Stem: Bronze.

Ball: Chrome-plated brass.
Port: Full.
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

1. Shutoff Service: Ball valves.
2. Throttling Service: ball valves.

Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-
end option is indicated in valve schedules below.

3. For Copper Tubing, NPS 5 and Larger: Flanged ends.

DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller:



1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded
ends.
2. Ball Valves: Two piece, full port, brass or bronze with brass or bronze trim.

END OF SECTION 15111



SECTION 15140 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11 SUMMARY

A. Section includes under-building-slab and aboveground domestic water pipes, tubes, and fittings
inside buildings.

1.2 ACTION SUBMITTALS

A. Product Data: For transition fittings and dielectric fittings.

1.3 INFORMATIONAL SUBMITTALS
A. System purging and disinfecting activities report.

B. Field quality-control reports.

PART 2 - PRODUCTS

21 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping
components shall be marked with "NSF-pw."

2.2 COPPER TUBE AND FITTINGS

A. Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

w

Soft Copper Tube: ASTM B 88, Type L water tube, annealed temper.

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

F. Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.

1.
2.
3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.



2.3

2.4

PART 3 -

3.1

3.2

PIPING JOINING MATERIALS

Solder Filler Metals: ASTM B 32, lead-free alloys.

Flux: ASTM B 813, water flushable.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

EXECUTION

EARTHWORK

Comply with requirements in Section 02300 “"Earthwork" for excavating, trenching, and
backfilling.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve
inside the building at each domestic water-service entrance. Comply with requirements for
pressure gages in Section 15126 "Meters and Gages for Plumbing Piping" and with
requirements for drain valves and strainers in Section 15145 "Domestic Water Piping
Specialties.”

Install domestic water piping level without pitch and plumb.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.



3.3

3.4

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 15092 "Sleeves and Sleeve Seals for Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 15092 "Sleeves and Sleeve Seals for
Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 15097 "Escutcheons for Plumbing Piping."”
JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints"
chapter.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join
copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.
HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Section 15073 "Vibration and Seismic
Controls for Plumbing Piping and Equipment."



3.5

Comply with requirements for pipe hanger, support products, and installation in Section 15061
"Hangers and Supports for Plumbing Piping and Equipment."

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.

Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

e

Install supports for vertical copper tubing every 10 feet.

Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.

4, Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than

equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 and larger.



3.6

3.7

B.

C.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 15076 "Identification for Plumbing Piping and Equipment.”

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Piping Inspections:

a.

b.

Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Piping Tests:

e.

f.

Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.
Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow it to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.



3.8

3.9

3.10

ADJUSTING

Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4, Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to

provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

8. Check plumbing specialties and verify proper settings, adjustments, and operation.

CLEANING

Clean and disinfect potable domestic water piping as follows:

1.

2.

Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.

d. Repeat procedures if biological examination shows contamination.

e. Submit water samples in sterile bottles to authorities having jurisdiction.

Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

PIPING SCHEDULE

Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.



B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Under-building-slab, domestic water piping, NPS 2 and smaller, shall be the following:

1. Soft copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed
joints.

D. Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; and

brazed joints.

END OF SECTION 15140



SECTION 15145 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

1.4

A.

SUMMARY
Section Includes:

1. Wall hydrants.
2. Water-hammer arresters.
3. Trap-seal primer valves.

ON SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

21

A.

2.2

A.

2.3

A.

GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

Potable-water piping and components shall comply with NSF 61.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise

indicated.

WALL HYDRANTS

Nonfreeze Wall Hydrants:

Pressure Rating: 125 psig.
Operation: Loose key.

el S

clamp.
Inlet: NPS 3/4.

o

Standard: ASME A112.21.3M for concealed-outlet, self-draining wall hydrants.

Casing and Operating Rod: Of length required to match wall thickness. Include wall



2.4

25

10.
11.

Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with
ASME B1.20.7.

Box: Deep, flush mounted with cover.

Box and Cover Finish: Chrome plated.

Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with
ASME B1.20.7.

Nozzle Finish: Rough bronze.

Operating Keys(s): One with each wall hydrant.

WATER-HAMMER ARRESTERS

Water-Hammer Arresters:

1.

PN

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

AMTROL, Inc.

Josam Company.

MIFAB, Inc.

Precision Plumbing Products, Inc.

Sioux Chief Manufacturing Company, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Tyler Pipe; Wade Div.

Watts Drainage Products.

Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.
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Standard: ASSE 1010 or PDI-WH 201.
Type: Metal bellows or Copper tube with piston.
Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

TRAP-SEAL PRIMER DEVICE

Supply-Type, Trap-Seal Primer Device:

1.

Nogakwd

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

MIFAB, Inc.

Precision Plumbing Products, Inc.

Sioux Chief Manufacturing Company, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
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Standard: ASSE 1018.

Pressure Rating: 125 psig minimum.

Body: Bronze.

Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.

Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome
finished.

Drainage-Type, Trap-Seal Primer Device:
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1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.
Material: Chrome-plated, cast brass.

wn

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install water-hammer arresters in water piping according to PDI-WH 201.

B. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for
proper flow.

C. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down

toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.

3.2 FIELD QUALITY CONTROL
A. Domestic water piping specialties will be considered defective if they do not pass tests and
inspections.
B. Prepare test and inspection reports.

END OF SECTION 15145
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SECTION 15150 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
1.2 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.3 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for

plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent
piping and "NSF-sewer" for plastic sewer piping.

PART 2 - PRODUCTS
2.1 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting

materials, and joining methods for specific services, service locations, and pipe sizes.

2.2 PVC PIPE AND FITTINGS

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

w

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.

C. Adhesive Primer: ASTM F 656.

D. Solvent Cement: ASTM D 2564.

2.3 SPECIALTY PIPE FITTINGS

A. Transition Couplings:



1. General Requirements: Fitting or device for joining piping with small differences in OD's
or of different materials. Include end connections same size as and compatible with pipes
to be joined.

2. Unshielded, Nonpressure Transition Couplings:

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) Dallas Specialty & Mfg. Co.

2) Fernco Inc.

3) Mission Rubber Company; a division of MCP Industries, Inc.

4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

b. Standard: ASTM C 1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear
ring and corrosion-resistant-metal tension band and tightening mechanism on each
end.

d. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

3. Shielded, Nonpressure Transition Couplings:
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) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company; a division of MCP Industries, Inc.

b. Standard: ASTM C 1460.

C. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer
shield and corrosion-resistant-metal tension band and tightening mechanism on
each end.

PART 3 - EXECUTION

3.1

3.2

A.

EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in Section 02300
"Earthwork."

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on coordination drawings.
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Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint as
completed.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Install aboveground PVC piping according to ASTM D 2665.

Install underground PVC piping according to ASTM D 2321.

Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary drainage gravity-flow piping. Comply with requirements for
cleanouts specified in Section 15155 "Sanitary Waste Piping Specialties."

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for drains
specified in Section 15155 "Sanitary Waste Piping Specialties."

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 15090 "Sleeves and Sleeve Seals for Mechanical Piping."



3.3

3.4

3.5

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 15090 "Sleeves and Sleeve Seals for
Mechanical Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 15095 "Escutcheons for Mechanical Piping."
JOINT CONSTRUCTION

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.

2. In Drainage Piping: Shielded, nonpressure transition couplings.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for pipe hanger and support devices and installation specified in
Section 15061 "Hangers and Supports for Plumbing Piping and Equipment.”

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install carbon-steel pipe support clamps for vertical piping in honcorrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

PwobdPE

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
6. Base of Vertical Piping: MSS Type 52, spring hangers.
Support horizontal piping and tubing within 12 inches of each fitting[, valve,] and coupling.
Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod
diameters:

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.



3.6

3.7

3.8

3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.

Install supports for vertical PVC piping every 48 inches.

_Suppor.t piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code.

4, Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.

5. Comply with requirements for cleanouts and drains specified in Section 15155 "Sanitary
Waste Piping Specialties."”

6. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated and
union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and
larger.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final

connection to each piece of equipment.

IDENTIFICATION

Identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Section 15076 "Identification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.



3.9

3.10

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate report
for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water. From 15 minutes before
inspection starts to completion of inspection, water level must not drop. Inspect joints for
leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of
water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.

CLEANING AND PROTECTION
Clean interior of piping. Remove dirt and debris as work progresses.

Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based
latex paint.

PIPING SCHEDULE

Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
Aboveground, soil and waste piping NPS 4 and smaller shall be the following:

1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
2. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.



C. Aboveground, vent piping NPS 4 and smaller shall be any of the following:

1. Solid-wall or Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints.
2. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

D. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following:

1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
2. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION 15150



SECTION 15155 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

1.4

A.

B.

1.5

A.

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Cleanouts.

2. Floor drains.

3. Roof flashing assemblies.
DEFINITIONS

PVC: Polyvinyl chloride plastic.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary
piping specialty components.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.

Coordinate size and location of roof penetrations.

PART 2 - PRODUCTS

21

A.

CLEANOUTS
Plastic Floor Cleanouts:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Canplas LLC.
b. IPS Corporation.
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2.2

2.3

24

NDS Inc.

Plastic Oddities.

Sioux Chief Manufacturing Company, Inc.

Zurn Plumbing Products Group; Light Commercial Operation.

~0 o0

Size: Same as connected branch.

Body: PVC.

Closure Plug: PVC.

Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.

ahrwn

FLOOR DRAINS
Cast-lron Floor Drains:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Commercial Enameling Co.
Josam Company; Josam Div.
MIFAB, Inc.

Prier Products, Inc.

Smith, Jay R. Mfg. Co.

Tyler Pipe; Wade Div.

Watts Drainage Products.

Zurn Plumbing Products Group

Se@mooooTy

Standard: ASME A112.6.3

Body Material: Gray iron

Top or Strainer Material: Bronze.
Top of Body Finish: Nickel bronze.
Top Shape: Round.
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ROOF FLASHING ASSEMBLIES
Roof Flashing Assemblies <Insert drawing designation if any>:

1. Basis-of-Design _Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Acorn Engineering Company; Elmdor/Stoneman Div.
b. Thaler Metal Industries Ltd.

2. Description: Manufactured assembly made of 4.0-Ib/sg. ft., lead flashing collar and skirt
extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and
counterflashing fitting.

a. Open-Top Vent Cap: Without cap.

FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:
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C.

D.

G.

1. General Use: 4.0-Ib/sq. ft., 0.0625-inch thickness.

2. Vent Pipe Flashing: 3.0-lb/sq. ft., 0.0469-inch thickness.

3. Burning: 6-Ib/sq. ft., 0.0938-inch thickness.

Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch
minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum
thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Solder: ASTM B 32, lead-free alloy.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION

Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.

4, Locate at base of each vertical soil and waste stack.

For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set
with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression.

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.

C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-

inch total depression.



3.2

3.3

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.

4, Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.

Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

Install deep-seal traps on floor drains and other waste outlets.

Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer
connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

CONNECTIONS

Comply with requirements in Section 15150 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and

specialties.

Install piping adjacent to equipment to allow service and maintenance.

FLASHING INSTALLATION

Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors
and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches

around specialty.
Set flashing on floors and roofs in solid coating of bituminous cement.
Secure flashing into sleeve and specialty clamping ring or device.

Install flashing for piping passing through roofs with counterflashing or commercially made
flashing fittings, according to Section 07620 "Sheet Metal Flashing and Trim."

Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing
into cast-iron sleeve having calking recess.

Fabricate and install flashing and pans, sumps, and other drainage shapes.



3.4 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
35 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 15155



SECTION 15414 - PLUMBING FIXTURES

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

SUMMARY
Section Includes:

Faucets.
Lavatories.
Water closets.
Toilet seats.
Urinals

Supply fittings.
Waste fittings.

NogakrwbdrE

ACTION SUBMITTALS

Product Data: For each type of product.

CLOSEOUT SUBMITTALS

Maintenance data.

PART 2 - PRODUCTS

21

A.

LAVATORIES
Lavatories
1. Vitreous-China Lavatories:

a. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

1) American Standard America.
2) Barclay Products Limited.

3) Briggs Plumbing Products, Inc.
4) Crane Plumbing, L.L.C.

5) Duravit USA, Inc.

6) Eljer, Inc.

7) Gerber Plumbing Fixtures LLC.
8) Kohler Co.

9) Mansfield Plumbing Products LLC.
10) Peerless Pottery Sales, Inc.
11) St. Thomas Creations.

12)  Sterling.

13) TOTO USA, INC.


http://www.specagent.com/LookUp/?ulid=7420&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840623&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840624&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840625&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840626&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840627&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840628&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840629&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840630&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840631&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840632&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840634&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840633&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456840635&mf=95&src=wd

2.2

2.3

Fixture:

a. Standard: ANSI Z124.3 for PMMA lavatories.
b. Standard: ASME A112.19.2/CSA B45.1 for vitreous-china lavatories.
c. Color: White.

Supply Fittings: Comply with requirements in "Supply Fittings" Article.
Waste Fittings: Comply with requirements in "Waste Fittings" Article.

LAVATORY FAUCETS

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for faucet materials that will be in contact with potable water.

Lavatory Faucets.

1.
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General-Duty, Solid-Brass Faucets:

a. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

1) American Standard America.

2) Chicago Faucets.

3) Delta Faucet Company.

4) Eljer, Inc.

5) Elkay Manufacturing Co.

6) Just Manufacturing.

7 Kohler Co.

8) Moen Incorporated.

9) Price Pfister, Inc.

10) Speakman Company.

11) T & S Brass and Bronze Works, Inc.
12)  Zurn Plumbing Products Group.

Standard: ASME A112.18.1/CSA B125.1.

General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and
fixture holes; coordinate outlet with spout and fixture receptor.

Body Material: General-duty, solid brass.

Finish: Polished chrome plate.

Mounting: Deck, exposed.

Spout Outlet: Aerator.

Drain: Grid.

WATER CLOSETS

Water Closets: wall mounted, back outlet, top spud, vitreous china.

1.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. American Standard America.
b. Crane Plumbing, L.L.C.
C. Eljer, Inc.
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2.4

2.5

d. Ferguson Enterprises, Inc.; ProFlo Brand.
e. Kohler Co.
f. TOTO USA, INC.
g. Zurn Industries, LLC; Commercial Brass and Fixtures.
2 Bowl
a. Standards: ASME A112.19.2/CSA B45.1, ASME A112.19.5, and ASSE 1037.
b. Bowl Type : Siphon jet.
C. Rim Contour: Elongated.
d. Color: White.

TOILET SEATS
Toilet Seats:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. American Standard America.

b. Bemis Manufacturing Company.

C. Church Seats.

d. Eljer, Inc.

e. Ferguson Enterprises, Inc.; ProFlo Brand.
f. Kohler Co.

Standard: IAPMO/ANSI Z124.5.
Material: Plastic.

Type: Commercial.

Shape: Elongated rim (Open front).
Configuration: Open front without cover.
Size: Elongated.

Hinge Material: Noncorroding metal.
Color: White.

©CoNoOA~AWN

SUPPLY FITTINGS

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for faucet materials that will be in contact with potable water.

Standard: ASME A112.18.1/CSA B125.1.

Lavatory Supply Fittings:

1. Supply Piping: Chrome-plated-brass pipe or chrome-plated-copper tube matching water-
supply piping size. Include chrome-plated wall flange.
2. Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression stop with inlet

connection matching water-supply piping type and size.
a. Operation: Loose key.

3. Risers:
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2.6

2.7

2.8

a. Size: NPS 3/8 for lavatories.
b. Material: Chrome-plated, soft-copper flexible tube ASME A112.18.6, braided- or
corrugated-stainless-steel flexible hose riser.

WASTE FITTINGS

Standard: ASME A112.18.2/CSA B125.2.

Drain: Grid type with NPS 1-1/4 offset tailpiece for accessible lavatories.

Trap:

1. Size: NPS 1-1/4 for lavatories.

2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-
thick brass tube to wall and chrome-plated-brass or -steel wall flange.

GROUT

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

WALL-HUNG URINALS
Urinals: Wall hung, back outlet, siphon jet.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

American Standard America.

Ferguson Enterprises, Inc.; ProFlo Brand.
Kohler Co.

Peerless Pottery Sales, Inc.

Toto
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2. Fixture:

Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
Material: Vitreous china.

Type: Siphon jet.

Strainer or Trapway: Manufacturer's standard strainer.

Spud Size: NPS 3/4.

Outlet Size and Location: NPS 2; back.

Color: [White] <Insert color>.

@00y

3. Waste Fitting:
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2.9

PART 3 -

3.1

a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
b. Size: NPS 2.

Support: ASME A112.6.1M, Type |, urinal and water closet carrier with fixture support plates
and coupling with seal and fixture bolts and hardware matching fixture.

EXECUTION

INSTALLATION

Provide carriers for water closets and urinals

Install plumbing fixtures level and plumb according to roughing-in drawings.

Install floor-mounted water closets on closet flange attachments to drainage piping.

Install counter-mounting fixtures in and attached to casework.

Install pedestal lavatories on pedestals and secured to wood blocking in wall.

Install water-supply piping with stop on each supply to each fixture to be connected to water

distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.

Install stops in locations where they can be easily reached for operation.

1. Exception: Use ball or gate valves if supply stops are not specified with fixture. Comply
with valve requirements specified in Section 15113 "Ball Valves for Plumbing Piping" and

Section 15116 "Gate Valves for Plumbing Piping."

Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of
compartment.

Install toilet seats on water closets.

Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets
are not available with required rates and patterns. Include adapters if required.

Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes unless otherwise indicated.

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible lavatories. Comply with requirements in Section 15085 "Plumbing Piping Insulation.”

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 15097 "Escutcheons for Plumbing Piping."

Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part,
mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with any sealant
requirements specified elsewhere.



3.2

3.3

3.4

CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

Comply with water piping requirements specified in Section 15140 "Domestic Water Piping."

Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste and
Vent Piping."

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible lavatories. Comply with requirements in Section 15085 "Plumbing Piping Insulation."”
ADJUSTING

Operate and adjust plumbing fixtures and controls. Replace damaged and malfunctioning
fixtures, fittings, and controls.

Adjust water pressure at faucets to produce proper flow.

CLEANING AND PROTECTION
After completing installation of plumbing fixtures, inspect and repair damaged finishes.

Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.

Provide protective covering for installed plumbing fixtures and fittings.

Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by
Owner.

END OF SECTION 15414



SECTION 15427 - PRESSURE WATER COOLERS

PART 1 - GENERAL

11

1.2

1.3

A.

A.

B.

A.

SUMMARY

Section includes pressure water coolers and related components.

ACTION SUBMITTALS

Product Data: For each type of pressure water cooler.

Shop Drawings: Include diagrams for power, signal, and control wiring.

CLOSEOUT SUBMITTALS

Maintenance Data: For pressure water coolers to include in maintenance manuals.

PART 2 - PRODUCTS

21

A.

PRESSURE WATER COOLERS

Pressure Water Coolers: Wall mounted standard and wheelchair accessible.

1.

n
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Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Tri Palm International, LLC; Oasis Brand.
Tri Palm International, LLC; Sunroc Brand.

a. Elkay Manufacturing Co.
b. Halsey Taylor.

C. Haws Corporation.

d. Larco Inc.

e.

f.

Cabinet: Bi-level with two attached cabinets, include bi-level skirt kit where indicated as
wheelchair accessible, all stainless steel.

Bubbler: One, with adjustable stream regulator, located on each cabinet deck.

Control: Push bar.

Drain: Grid with NPS 1-1/4 tailpiece.

Supply: NPS 3/8 with shutoff valve.

Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.

Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-cooled
condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage
tank, and adjustable thermostat.

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.
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9. Capacities and Characteristics:

Cooled Water: 8 gph.

Ambient-Air Temperature: 90 deg F.
Inlet-Water Temperature: 80 deg F.
Cooled-Water Temperature: 50 deg F.
Electrical Characteristics:
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1) Motor Horsepower: 1/4.
2) Volts: 120-V ac.

3) Phase: Single.

4) Hertz: 60.

10.  Support: ASME A112.6.1M, Type | water-cooler carrier.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before fixture installation.

Examine walls and floors for suitable conditions where fixtures will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

Set freestanding pressure water coolers on floor.
Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball or gate valve. Install valves in locations where they
can be easily reached for operation. Valves are specified in Section 15113 "Ball Valves for
Plumbing Piping" and Section 15116 "Gate Valves for Plumbing Piping."

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 15097 "Escutcheons for Plumbing Piping.”

Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 07920 "Joint Sealants."



3.3 CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 15140 "Domestic Water Piping."

C. Install ball or gate shutoff valve on water supply to each fixture. Install valve upstream from filter
for water cooler. Comply with valve requirements specified in Section 15113 "Ball Valves for
Plumbing Piping" and Section 15116 "Gate Valves for Plumbing Piping."

D. Comply with soil and waste piping requirements specified in Section 15150 "Sanitary Waste and
Vent Piping."

34 ADJUSTING

A. Adjust fixture flow regulators for proper flow and stream height.

B. Adjust pressure water-cooler temperature settings.

3.5 CLEANING

A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
C. Provide protective covering for installed fixtures.

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 15427



SECTION 15485 - ELECTRIC WATER HEATERS

PART 1 - GENERAL

11

1.2

13

1.4

15

1.6

SUMMARY
Section Includes:

1. Thermostat-control, electric, tankless, domestic-water heaters.

PERFORMANCE REQUIREMENTS

ACTION SUBMITTALS
Product Data: For each type and size of domestic-water heater indicated.
Shop Drawings:

1. Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to
authorities having jurisdiction.

Source quality-control reports.
Field quality-control reports.

Warranty: Sample of special warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

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.

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.
ASME Compliance: Where ASME-code construction is indicated, fabricate and label

commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.



D.

NSF Compliance: Fabricate and label equipment components that will be in contact with potable
water to comply with NSF 61, "Drinking Water System Components - Health Effects."

PART 2 - PRODUCTS

21

2.2

A.

A.

B.

ELECTRIC, TANKLESS, domestic-WATER HEATERS
Thermostat-Control, Electric, Tankless, Domestic-Water Heaters:

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Bosch Water Heating.
b. Chronomite Laboratories, Inc.
C. E-Tankless Water Heaters Corp.
d. Keltech, Inc.
e. Niagara Industries, Inc.
2. Standard: UL 499 for electric, tankless, (domestic-water heater) heating appliance.

3. Construction: Copper piping or tubing complying with NSF 61 barrier materials for potable
water, without storage capacity.

Connections: ASME B1.20.1 pipe thread.

Pressure Rating: 150 psig.

Heating Element: Resistance heating system.

Temperature Control: Thermostat.

Safety Control: High-temperature-limit cutoff device or system.
Jacket: Aluminum or steel with enameled finish or plastic.
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4. Support: Bracket for wall mounting.

SOURCE QUALITY CONTROL

Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections. Comply with requirements in Section 01400 "Quality Requirements" for retesting
and reinspecting requirements and Section 01700 "Execution Requirements"” for requirements
for correcting the Work.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A.

DOMESTIC-WATER HEATER INSTALLATION

Electric, Tankless, Domestic-Water Heater Mounting: Install electric, tankless, domestic-water
heater at least 18 inches above floor on wall bracket.

1. Maintain manufacturer's recommended clearances.
2. Arrange units so controls and devices that require servicing are accessible.
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3.2

3.3

3.4

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4, Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Anchor domestic-water heaters to substrate.

Install electric, domestic-water heaters level and plumb, according to layout drawings, original
design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange
units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on
domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in
Section 15113 "Ball Valves for Plumbing Piping,"Section 15114 "Butterfly Valves for
Plumbing Piping," and Section 15116 "Gate Valves for Plumbing Piping."

Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use
relief valves with sensing elements that extend into tanks. Extend commercial-water-heater
relief-valve outlet, with drain piping same as domestic-water piping in continuous downward
pitch, and discharge by positive air gap onto closest floor drain.

Install thermometers on outlet piping of electric, domestic-water heaters. Comply with
requirements for thermometers specified in Section 15126 "Meters and Gages for Plumbing
Piping."

Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage
tanks without integral or fitting-type heat traps.

Fill electric, domestic-water heaters with water.

Charge domestic-water compression tanks with air.

CONNECTIONS

Comply with requirements for piping specified in Section 15140 "Domestic Water Piping."
Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to electric, domestic-water heaters, allow space for service and

maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

IDENTIFICATION

Identify system components. Comply with requirements for identification specified in

Section 15076 "Identification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

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.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.



3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper operation.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
B. Electric, domestic-water heaters will be considered defective if they do not pass tests and

inspections. Comply with requirements in Section 01400 "Quality Requirements" for retesting
and reinspecting requirements and Section 01700 "Execution Requirements" for requirements
for correcting the Work.

C. Prepare test and inspection reports.

END OF SECTION 15485



SECTION 15778 - HEAT TRACING FOR PLUMBING PIPING

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

B.

1.4

A.

15

A.

SUMMARY

Section includes plumbing piping heat tracing for freeze prevention, domestic hot-water-
temperature maintenance, and snow and ice melting on roofs and in gutters and downspouts
with the following electric heating cables:

1. Plastic insulated, series resistance.

2. Self-regulating, parallel resistance.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For electric heating cable.

INFORMATIONAL SUBMITTALS
Field quality-control reports.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in
materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A.

SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES
Manufacturers: Subject to compliance with requirements, provide products by the following:

BriskHeat.

Chromalox.

Delta-Therm Corporation.

Easy Heat; a division of EGS Electrical Group LLC.

el
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2.2

2.3

Nelson Heat Trace; a division of EGS Electrical Group LLC.
Pyrotenax; a brand of Tyco Thermal Controls LLC.
Raychem; a brand of Tyco Thermal Controls LLC.
Thermon Americas Inc.

Trasor Corp.

©Co~No O

Comply with IEEE 515.1.

Heating Element: Pair of parallel, stranded copper bus wires embedded in crosslinked
conductive polymer core, which varies heat output in response to temperature along its length.
Terminate with waterproof, factory-assembled, nonheating leads with connectors at one end,
and seal the opposite end watertight. Cable shall be capable of crossing over itself once without
overheating.

Electrical Insulating Jacket: Flame-retardant polyolefin.

Cable Cover: polyolefin outer jacket with ultraviolet inhibitor.

Maximum Operating Temperature (Power On): 150 deg F.

Maximum Exposure Temperature (Power Off): 185 deg F.

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.

Capacities and Characteristics:

1. Maximum Heat Output: 3 W/ft..

2. Refer to electrical drawings for Electrical Characteristics including:
a. Volts.
b. Phase.
C. Maximum Overcurrent Protection.

CONTROLS

Provide pipe-Mounted Thermostats for Freeze Protection:

1. Remote bulb unit with adjustable temperature range from 30 to 50 deg F.

2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

3. Remote bulb on capillary, resistance temperature device, or thermistor for directly
sensing pipe-wall temperature.

4. Corrosion-resistant, waterproof control enclosure.

ACCESSORIES

Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in
writing by manufacturer.

Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with
pressure-sensitive, permanent, waterproof, self-adhesive back.
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1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4 inch
minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1-1/2
inches minimum.

PART 3 - EXECUTION

3.1

3.2

3.3

APPLICATIONS

Install the following types of electric heating cable for the applications described:

1. Freeze protection for Domestic Water pipig: Self-regulating, parallel-resistance heating
cable with thermostat to enable.

INSTALLATION

Install electric heating cable across expansion, construction, and control joints according to

manufacturer's written instructions; use cable-protection conduit and slack cable to allow

movement without damage to cable.

Electric Heating-Cable Installation for Freeze Protection for Piping:

1. Install electric heating cables after piping has been tested and before insulation is
installed.

2. Install electric heating cables according to IEEE 515.1.

3. Install insulation over piping with electric cables according to Section 15085 "Plumbing
Piping Insulation.”

4, Install warning tape on piping insulation where piping is equipped with electric heating
cables.

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Perform tests after cable installation but before application of coverings such as
insulation, wall or ceiling construction, or concrete.

Test cables for electrical continuity and insulation integrity before energizing.

Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

2.
3.
Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.

Cables will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

Remove and replace damaged heat-tracing cables.

END OF SECTION 15778



SECTION 15815 - METAL DUCTS

PART 1 - GENERAL

11

A.

B.

1.2

A.

B.

1.3

A.

B.

SUMMARY
Section Includes:

Rectangular ducts and fittings.
Round ducts and fittings.
Sheet metal materials.
Sealants and gaskets.
Hangers and supports.
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Related Sections:

1. Section 15950 "Testing, Adjusting, and Balancing" for testing, adjusting, and balancing
requirements for metal ducts.

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint

construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC

Duct Construction Standards - Metal and Flexible" and performance requirements and design

criteria indicated in "Duct Schedule" Article.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in

ASHRAE 62.1.

QUALITY ASSURANCE

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 -
"HVAC System Construction and Insulation."

PART 2 - PRODUCTS
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A.

B.

RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support



2.2

2.3

24

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible,” Chapter 3, "Round, Oval, and Flexible Duct,” based on
indicated static-pressure class unless otherwise indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90

2. Finishes for Surfaces Exposed to View: Mill phosphatized.

SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index

of 50 when tested according to UL 723; certified by an NRTL.

Two-Part Tape Sealing System:
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Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone

activator to react exothermically with tape to form hard, durable, airtight seal.

Tape Width: 3 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum.

10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

11. 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."

©CoNoOGOA~WN

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

CoNoA~LWNE

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:



1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.1

3.2

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings
and Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

Install round ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Section 15820 "Duct Accessories" for fire and smoke dampers.

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."]

INSTALLATION OF EXPOSED DUCTWORK

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.



3.3

3.4

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports."

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct,” for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet.

Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.



3.5 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Section 15820 "Duct
Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.
3.6 START UP

A. Air Balance: Comply with requirements in Section 15950 "Testing, Adjusting, and Balancing."

3.7 DUCT SCHEDULE
A. Exhaust Ducts:
1. Ducts Connected to Fans Exhausting Air:
a. Pressure Class: 1-inch wg.

b. Minimum SMACNA Seal Class: A pressure.
C. SMACNA Leakage Class for Rectangular: 12.

END OF SECTION 15815



SECTION 15838 - POWER VENTILATORS

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

1.4

A.

B.

SUMMARY
Section Includes:

1. Ceiling-mounted ventilators.

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Wiring Diagrams: For power, signal, and control wiring.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

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.

AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certified Ratings Seal.

PART 2 - PRODUCTS

21

A.

B.

CEILING-MOUNTED VENTILATORS

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

1. Carnes Company.

2. Greenheck Fan Corporation.
3. Loren Cook Company.

4. PennBarry.

Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan
wheel shall be removable for service.
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2.2

2.3

PART 3 -

3.1

3.2

Grille: Plastic, louvered grille with flange on intake and thumbscrew attachment to fan housing.

Electrical Requirements: Junction box for electrical connection on housing and receptacle for
motor plug-in.

Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.

2. Manual Starter Switch: Single-pole rocker switch assembly with cover and pilot light.

3. Motion Sensor: Motion detector with adjustable shutoff timer.

4. Isolation: Rubber-in-shear vibration isolators.

MOTORS

Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors specified in Section 15058 "Common Motor Requirements
for HVAC Equipment."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.

Enclosure Type: Totally enclosed, fan cooled.

SOURCE QUALITY CONTROL

Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.
Certify fan performance ratings, including flow rate, pressure, power, air density, speed of

rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing
Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified Ratings Seal.

EXECUTION

INSTALLATION
Install units with clearances for service and maintenance.

Label units.

CONNECTIONS
Drawings indicate general arrangement of ducts and duct accessories.

Install ducts adjacent to power ventilators to allow service and maintenance.



3.3 FIELD QUALITY CONTROL
A. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
3.4 ADJUSTING

A. Comply with requirements in Section 15950 "Testing, Adjusting, and Balancing" for testing,
adjusting, and balancing procedures.

END OF SECTION 15838



SECTION 15950 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1. Balancing Air Systems:
a. Constant-volume air systems.
1.2 DEFINITIONS

A. AABC: Associated Air Balance Council.
B. NEBB: National Environmental Balancing Bureau.
C. TAB: Testing, adjusting, and balancing.
D. TABB: Testing, Adjusting, and Balancing Bureau.

E. TAB Specialist: An entity engaged to perform TAB Work.

1.3 INFORMATIONAL SUBMITTALS

A. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures as specified in "Preparation™ Article.

B. Certified TAB reports.

14 QUALITY ASSURANCE
A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC, NEBB or TABB.

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC, NEBB or
TABB.

2. TAB Technician: Employee of the TAB contractor and who is certified by AABC, NEBB or
TABB as a TAB technician.

B. Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

C. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Instrumentation."



D.

E.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air
Balancing."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3
- "System Balancing."

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

3.2

A.

G.

A.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all
or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HYAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different from
indicated values.

PREPARATION

Prepare a TAB plan that includes strategies and step-by-step procedures.



3.3

3.4

3.5

Complete system-readiness checks and prepare reports. Verify the following:

1. Permanent electrical-power wiring is complete.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance", ASHRAE 111, NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and
SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.

Check for airflow blockages.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure total airflow.

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse
measurements, measure airflow at terminal outlets and inlets and calculate the
total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:
a. Measure outlet static pressure as far downstream from the fan as practical and

upstream from restrictions in ducts such as elbows and transitions.
b. Measure static pressure directly at the fan outlet or through the flexible connection.



3.6

3.7

3.8

C. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from the flexible connection, and downstream from duct
restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

3. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.
4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions.
5. Review Record Documents to determine variations in design static pressures versus

actual static pressures. Calculate actual system-effect factors. Recommend adjustments
to accommodate actual conditions.

Measure air outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch volume dampers rather than extractors and
the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated
guantities without generating noise levels above the limitations prescribed by the
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

TOLERANCES

Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Exhaust Fans and Equipment with Fans: Plus or minus 10 percent

REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination” Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.



1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.
B. Final Report Contents: In addition to certified field-report data, include the following:
1. Other information relative to equipment performance; do not include Shop Drawings and

product data.

C. General Report Data: In addition to form titles and entries, include the following data:

BoOoo~NOGORA~WNE

12.
13.
14.
15.

Title page.

Name and address of the TAB contractor.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

a. System operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

1.

Quantities of exhaust airflows.

END OF SECTION 15950
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SECTION 16000- ELECTRICAL GENERAL REQUIREMENTS

1.0

1.01

1.02

1.03

1.04

A

GENERAL
SECTION INCLUDES:

Electrical General Requirements specifically applicable to Division 16 Sections, in addition to Division 1 -
General Requirements.

PROJECT/SITE CONDITIONS:
Install work in locations shown on Drawings, unless prevented by project conditions.

Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to
work specified in other Sections. Obtain permission of Engineer before proceeding.

Before submitting a proposal for the work contemplated in these specifications and accompanying Drawings,
each bidder shall examine the site and familiarize himself with all the existing conditions and limitations. No
additional compensation will be allowed because of the Contractor's misunderstandings as to the amount of work
involved or his lack of knowledge of any condition in connection with the work.

REGULATORY REQUIREMENTS:

Permits and Inspections: This Contractor shall secure and pay for all permits, and inspections required on
work performed under this section of the Specifications. He shall assume full responsibility for all
assessments and taxes necessary for the completion and acceptance of the work.

Applicable Standards and Codes: All materials and workmanship shall comply with all applicable codes,
specifications, local ordinances, industry standards and utility company regulations. In case of difference
between building codes, specifications, federal and state laws, local ordinances, industry standards and utility
company regulations and the Contract Documents, the most stringent requirements shall govern. The
Contractor shall promptly notify the Engineer in writing of such differences. Should the Contractor perform
any work that does not comply with the requirements of the applicable building codes, federal and state laws,
local ordinances, industry standards and utility company regulations, he shall bear all costs arising in
correcting the deficiencies. Applicable codes and standards shall include all State laws, State Board of Health
and State Rating Bureau, local ordinances, utility company regulations and the applicable requirements of the
following:

Standard Building Code

National Fire Protection Association - NFPA

National Electrical Manufacturers Association - NEMA
National Bureau of Standards

American National Standards Institute - ANSI
Underwriters' Laboratories — UL

National Electric Code 2011 Edition - NEC

NoogogkrwdpE

COOPERATION:

Cooperate with others in laying out the electrical work so that this phase of the work will properly fit the
building and other contractor’s requirements.

ELECTRICAL GENERAL REQUIREMENTS 16000 - 1
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1.05

1.06

1.07

1.08

PENSACOLA, FL

PRODUCTS FURNISHED BY OTHERS:

Products are furnished by the Owner or under other Divisions of these Specifications that require electrical
connection. This Contractor shall provide all necessary materials and labor to connect to the electrical system
all equipment and fixtures having electrical power connection requirements. Refer to other Divisions of these
Specifications for additional or specific requirements. Actual rough-in dimensions shall be obtained from
Shop Drawings or measurements of the equipment or fixture.

The unpacking, assembling and setting of equipment furnished by the Owner or under other Divisions of these
Specifications will be performed by others, unless stated otherwise.

Because the manufacturer of the equipment actually purchased or supplied may vary slightly from that
specified, as hereinbefore stated, some rearranging of the requirements may be necessary. This Contractor
shall make connections as required by the actual equipment furnished.

SEQUENCING AND SCHEDULING:
Construct work in sequence under provisions of applicable sections of these specifications.

Power outages shall be scheduled with the Owner and other Contractors. Outages shall be at the convenience
of the Owner.

APPROVAL OF MATERIALS AND EQUIPMENT:

Whenever a material, article, or piece of equipment is identified on the Drawings or in these Specifications by
reference to manufacturer's or vendor's name, trade name, catalog number or the like, it is so identified for the
purpose of establishing a standard of quality and shall not be construed as limiting competition. Any material,
article, or piece of equipment of other manufacturers or vendors, which will perform adequately the intent of
the design, will be considered equally acceptable provided written approval has been granted by the Engineer.
Materials submitted for approval shall comply with all applicable Sections of these Specifications prior to
acceptance. Submit proposed substitutions to the Architect for approval at least ten (10) days prior to the bid
so that an addendum can be issued to all contractors. Engineer's opinion shall be final on the equality of
substituted items.

After the Contract has been awarded, catalog cuts on the following items shall be submitted to the
Architect/Engineer for final approval before purchase of the equipment whether substitutions are being made or
not:

Light Fixtures

Panelboards and Switchboards
Distribution Equipment
Wiring Devices

Fabricated Equipment
Automatic Transfer Switches

I

OBSERVATION, TESTING AND BALANCING:

Observation: The complete job will be, during and/or after construction, subject to the administration of the
Engineer. Site visits shall be conducted by the Architect/Engineer or his designated representative as
necessary to maintain compliance with the Contract requirements.

Testing: Prior to acceptance by the Owner/Engineer, the Contractor shall conduct and record insulation tests
of all feeder and motor branch circuits. The insulation testing shall be accomplished utilizing an meg-ohm
meter. Verification of test results shall be witnessed by the Architect or his designated representative. The

ELECTRICAL GENERAL REQUIREMENTS 16000 - 2
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1.09

1.10

111

1.12
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Contractor shall submit a written report of all readings of each feeder and circuit.

Balancing: All branch circuits and feeders shall be tested under maximum and typical load conditions, and
loads shall be balanced on the phases of the electrical system. The Contractor shall submit written report of
final load readings of all loads on each feeder.

WORKMANSHIP:

All work shall be executed in a neat and substantial manner by skilled workman, well qualified, and regularly
engaged in the type of work required. Substandard work shall be removed and replaced by the Contractor at
no cost to the Owner.

OPERATING AND MAINTENANCE INSTRUCTIONS/AS BUILT DRAWINGS:

Four (4) complete sets of instructions containing the manufacturer's operating and maintenance instructions for
each piece of equipment shall be furnished to the Owner. Each set shall be permanently bound and shall have
a hard cover. One complete set shall be furnished at the time that the test procedure is submitted, and
remaining sets shall be furnished before the Contract is completed. Flysheets shall be placed before
instructions covering each subject. The instruction sheets shall be approximately 8-1/2" by 11" with large
sheets of Drawings folded in. The instructions shall include information for major pieces of equipment and
systems.

Upon completion of the work and at the time designated, the services of one project engineer shall be provided
by the Contractor to instruct the representative of the Owner in the operation and maintenance of the systems.

This Contractor shall provide as-built Drawings at the completion of the job. Drawings shall show all
significant changes in equipment, wiring, routing, location, etc.

GUARANTEE:

This Contractor shall guarantee to the Owner, all work performed under this contract to be free from defects in
workmanship and material for a period of one year from date of final acceptance by Owner and Architect. Any
defects arising during this period will be promptly remedied by the Contractor without cost to the Owner.
Lamps and fuses burned out during normal operation after acceptance are exempt from guarantee. This
Contractor shall furnish the Owner with an estimated time, from notification of a problem to presence on the
site, for all service calls on warranty items.

COMPLIANCE:

In the event of a conflict between Specifications, Drawings, Codes, Requirements, etc., the most stringent
requirements shall govern.

The interpretation of conflicts and resolution thereof shall remain the right of the Architect/Engineer or his
designated representative.

PART 2 - PRODUCTS: Not Used

PART 3 - EXECUTION: Not Used

End of Section

ELECTRICAL GENERAL REQUIREMENTS 16000 - 3



ANTHONY L. DAVIS, P.E. BEULAH REGIONAL PARK RESTROOM

PENSACOLA, FL

SECTION 16100 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS, CABLES, AND DEVICES

1.0

1.01

1.02

2.0

2.01

2.02

GENERAL
RELATED DOCUMENTS:

Section 16000 - Electrical General Requirements, apply to the work specified in this Section, with additions
and modifications specified herein.

SECTION INCLUDES:
Wire and Cable

Wiring Devices
PRODUCTS

WIRE AND CABLE
Building Wire:

1. Feeder and Branch Circuits 10 AWG and Smaller: Copper, solid conductor, 600 volt insulation, rated
75 degrees C, THHN/THWN.

2. Feeder and Branch Circuits 8 AWG and 6 AWG: Copper, stranded conductor, 600 volt insulation,
rated 75 degrees C, THHN/THWN.

3. Feeder and Branch Circuits Larger Than 6 AWG: Copper, stranded conductor, 600 volt insulation,
rated 75 degrees C, THW.

4. Control Circuits: Copper, stranded conductor, 600 volt insulation, THHN/THWN.
NOTE: The use of Romex cable is not allowed on this project. ‘MC’ cable may be used provided
approval via architect/AHJ is acquired. Aluminum wire may be used for feeder conductors provided
the local AHJ and owner approves and the minimal allowable ampacity (as specified) is met.

Remote Control Signal Cable (where applicable):

1. Control Cable for Class 1 Remote Control and Signal Circuits: Copper conductor, 600 volt insulation,
rated 60 degree C, individual conductors twisted together, shielded, and covered with PVVC jacket.

2. Control Cable for Class 2 or Class 3 Remote Control and Signal Circuits: Copper conductor, 300 volt
insulation, rated 60 degree C, individual conductors twisted together, shielded, and covered with PVC
jacket; UL listed.

Cords: Oil-resistant thermoset-insulated multi-conductor flexible cord with identified equipment grounding
conductor, suitable for extra hard usage in damp locations, type SO.

WIRING DEVICES AND WALL PLATES:

Manufacturers:
1. Hubbell
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2. Leviton
3. Arrow Hart

Wall Switches: AC general use, quiet-operating snap switch rated 20 amperes and 120/277 volts AC, with plastic
toggle handle, ivory color.

1. Single Pole Switch: Hubbell 1221-1
2. Three Way Switch:  Hubbell 1223-1
Receptacle:

1. Convenience Receptacle Configuration: Type 5-20R, plastic face, color by architect. Model 5262-I
manufactured by Hubbell.

2. Specific Purpose Receptacle: Configuration indicated on Drawings with black plastic face.
3. Provide straight-blade receptacles to NEMA WD 1.
4. Provide straight-blade receptacles to NEMA WD 5.

5. GFCI Receptacles: Duplex convenience receptacle with integral ground fault current interrupter. Model
GFR-53521A manufactured by Hubbell. Device shall be compliant to the requirements of UL 943.

Wall Dimmer: Rotary dial or slide type, color by architect. Model C-2000 manufactured by Lutron.(or Leviton
equal) Rating of 2000 watts at 120 volts, AC.

Decorative Cover Plate: Smooth Stainless steel, color by architect, ANSI 302.

Weatherproof Cover Plate: Gasketed cast metal with hinged gasketed device covers rated raintight while in use
in accordance with Article 410-57 of the National Electrical Code.

Attachment Plug Cap: Match receptacle configuration provided for equipment connection.

Cord Reels: Provide cord reels as indicated on the drawings. Cords shall be sized per loads served and shall be
50’ in length.

EXECUTION

EXAMINATION AND PREPARATION:

Verify that interior of building has been physically protected from weather.

Verify that mechanical work which is likely to injure conductors has been completed.
Completely and thoroughly swab raceway system before installing conductors.
INSTALLATION:

Wiring Methods:

1. Concealed Interior Locations: Building wire in raceway.

2. Exposed Interior Locations: Building wire in raceway.
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Above Accessible Ceilings: Building wire in raceway.

Wet or Damp Interior Locations: Building wire in raceway.
Exterior Locations: Building wire in raceway.
Underground Locations: Building wire in raceway.

Hazardous Locations: Building wire in raceway conforming to applicable NEC Articles as identified on
the Drawings.

B.  Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 AWG for control
wiring. Conductors shall be sized to compensate for voltage drop.

C. Neatly train and secure wiring inside boxes, equipment and panelboards.

D.  Use UL listed wire pulling lubricant for pulling conductors in raceways.

E.  Make splices, taps, and terminations to carry full ampacity of conductors without perceptible temperature rise.

F.  Devices shall mount flush or as indicated on the Drawings.

G. Install wiring devices in accordance with manufacturer's instructions.

1.

2.

Install wall switches 48 inches above floor, "OFF" position down.

Install wall dimmers 48 inches above floor. De-rate ganged dimmers as instructed by manufacturer. Do
not use a common neutral, provide a separate neutral for each dimmed circuit.

Unless noted otherwise, install convenience receptacles 18 inches above floor, 6 inches above counters or
splashbacks, with grounding pole on bottom.

Install GFCI receptacles at all outdoor locations and all indoor locations as required by NFPA70, and as
indicated.

Install specific purpose receptacles at heights shown on Drawings.

Install cord and attachment plug caps on equipment under the provisions of Section 16100. Size cord for
connected load and rating of branch circuit over-current protection.

K. Install wall plates flush and level.

1.

2.

3.

Install decorative plates on switch, receptacle, and blank outlets in finished areas.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible
ceilings, and on surface mounted outlets.

Install weatherproof coverplates on all devices/boxes in wet or outdoor locations.

3.03 FIELD QUALITY CONTROL:

A. Perform field inspection and testing of circuits under provisions of Section 16000.

1.

Inspect wire and cables for physical damage and proper connection.
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2. Torque test conductor connections and terminations to manufacturer's recommended values.

3. Perform continuity test on all power and equipment branch circuit conductors. Verify proper phasing
connections.

END OF SECTION
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SECTION 16200 - RACEWAY SYSTEMS
1.0 GENERAL
1.01 RELATED DOCUMENTS:

A.  Section 16000 - Electrical General Requirements, apply to the work specified in this section, with additions
and modifications specified herein.

1.02 SECTION INCLUDES:
A.  Conduit and Conduit Fittings
B. Electrical Boxes and Fittings
C. Cable Tray
2.0 PRODUCTS
2.01 CONDUIT AND FITTINGS:
A.  Conduit:
1. Metal Rigid Conduit: Galvanized steel.
2. Metal Tubing: Galvanized steel.
3. Flexible Conduit: Steel.
4. Liquid-Tight Flexible Conduit: Flexible conduit with PVC Jacket.
5. Plastic Conduit and Tubing: NEMA TC 2; PVC. Use Schedule 40 conduit.
B.  Conduit and Fittings:

1. Conduit Fittings and Conduit Bodies: NEMA FB 1. Conduit fittings to be steel, threaded type. Split
couplings are not acceptable.

2. Tubing Fittings: NEMA FB 1. Tubing fittings to be steel compression type for conduit up to 2" in
diameter and set screw type for conduit 2-1/2" and larger.

3. Flexible Conduit Fittings: NEMA FB 1. Flexible conduit fittings to be steel set screw or screw in type.

4. Liquid-Type Flexible Conduit Fittings: NEMA FB 1. Liquid-tight flexible conduit fittings to be steel
compression type.

5. Plastic Fittings and Conduit Bodies: NEMA TC 3.
2.02 ELECTRICAL BOXES:
A. Boxes:
1. Sheet Metal: NEMA OS 1; galvanized steel, 4" or 4-11/16" square. Provide galvanized plaster/tile ring
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for recessed outlet boxes.
2. Cast Metal: Aluminum or cast feralloy, deep type, gasketed cover, threaded hubs.
3. Nonmetallic: NEMA OS 2.

B. Large Enclosures: NEMA 250; Type 4, steel enclosures with manufacturer's standard enamel finish and cover, held
closed screws.

2.03.1 CABLE TRAY (where applicable):
A.  Manufacturers:
1. B-line
2. Mono-Systems
B.  Ladder type, constructed of aluminum with 9” rung spacing, 6” siderails and 18” wide

C. Fittings: Horizontal 90° elbows, horizontal tees, and horizontal crosses with all metal accessories to connect to
straight sections.

D.  Support: Supports shall be fabricated channel, and threaded rods.

E.  Grounding: Provide grounding straps as each junction, splice, fitting, etc.
3.0 EXECUTION
3.01 EXAMINATION AND PREPARATION:

A.  Examine supporting surfaces to determine that surfaces are ready to receive work.

B.  Electrical boxes shown on Contract Drawings are approximate locations unless dimensioned.
3.02 INSTALLATION:

A.  Use conduit and tubing for raceways in the following locations:

1. Underground Installations: Rigid steel conduit, painted with two coats of epoxy asphaltum paint, or
Schedule 40 PVC conduit.

2. Installations In Concrete: Rigid steel conduit, or Schedule 40 PVC conduit.

3. In Slab Above Grade: Rigid steel conduit, or Schedule 40 PVVC conduit. Where likely to be damaged, use
Schedule 80 PVC in lieu of Schedule 40 PVC.

4. Exposed Outdoor Locations: Rigid steel conduit or Schedule 40 PVVC. Schedule 80 PVC to be used in
areas prone to damage.

5. Wet Interior Locations: Rigid steel conduit or electrical metallic tubing. Use threaded or raintight fittings
for conduit.

6. Concealed Dry Interior Locations: Rigid steel conduit or electrical metallic tubing.

7. Exposed Dry Interior Locations: Rigid steel conduit or electrical metallic tubing.
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Feeders: Galvanized rigid steel conduit and PVC conduit on all feeders. Schedule 40 PVC may be used
in environments where there is an unlikely probability that the conduit will be damaged. Otherwise, use
schedule 80 PVC if RMC is not used.

B.  Size raceways for conductor type installed.

1.

Minimum Size Conduit: 1/2 inch.

C. Arrange conduit and tubing to maintain headroom and to present a neat mechanical appearance.

1.

2.

10.

11.

12.

Route exposed raceway parallel and perpendicular to walls and adjacent piping.

Maintain minimum 6 inch clearance to piping and 12 inch clearance to heat surfaces such as flues, piping,
and heating appliances.

Maintain required fire, acoustic, and vapor barrier rating when penetrating walls, floors, and ceilings.

Route conduit through roof openings for piping and ductwork where possible; otherwise, route through
roof jack with pitch pocket.

Group in parallel runs where practical. Use rack constructed of steel channel. Maintain spacing between
raceways or de-rate circuit ampacities to NFPA 70 requirements.

Use approved manufactured conduit hangers and clamps; do not fasten with wire or perforated pipe straps.
Utilize conduit hangers for conduits located below floor slabs.

Use conduit bodies to make sharp changes in direction.

Terminate all conduits with insulated bushings.

Use suitable caps to protect installed raceway against entrance of moisture and dirt.
Provide a pull string in all empty raceways.

Install expansion joints fittings where raceway crosses building expansion joints.

Install plastic conduit and tubing in strict accordance with the manufacturer's recommendations. When
plastic conduit is installed, use galvanized rigid elbows for 90E bends.

D. Install electrical boxes as shown on the Drawings, and as required for splices, taps, wire pulling, equipment
connections and regulatory requirements.

1.

2.

Use cast outlet box in exterior locations, wet locations, and exposed interior locations.

Use large enclosure for interior pull and junction boxes larger than 12 inches in any dimension.
Locate and install electrical boxes to allow access. Provide access panels if required.

Locate and install electrical boxes to maintain headroom and to present a neat mechanical appearance.
Install pull boxes and junction boxes above accessible ceilings or in unfinished areas.

Provide knockout closure for unused openings.
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Align wall-mounted outlet boxes plumb and level for switches, and similar devices.
Coordinate mounting heights and locations of outlets above counters and backsplashes.

Install lighting outlets to locate luminaires as shown on the Drawings.

E. Use recessed outlet boxes in finished areas where indicated.

1.

Secure boxes to interior wall and partition studs, accurately positioning to allow for surface finish
thickness, and plaster/tile ring installation.

Use stamped steel stud bridges for flush outlets in hollow stud wall, and adjustable steel channel fasteners
for flush ceiling outlet boxes.

Locate boxes in masonry walls to require cutting corner only. Coordinate masonry cutting to achieve neat
openings for boxes.

Do not install boxes back-to-back in walls; provide 6 inch separation, minimum. In acoustic-rated walls
provide 24 inch separation minimum.

Do not damage insulation.

END OF SECTION
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SECTION 16300 - SERVICE AND DISTRIBUTION

1.0 GENERAL
1.01 RELATED DOCUMENTS:

A.  Section 16000 - Electrical General Requirements, apply to the work specified in this Section, with additions
and modifications specified herein.

1.02 SECTION INCLUDES:

A.  System Description

B.  Utility Requirements

C. Grounding

D.  Switchboards

E. Panelboards

F.  Enclosed Switches

G. Fuses

H.  Transformers

l. Enclosed Circuit Breakers

J. Plug-in Duct

1.03 SYSTEM DESCRIPTION:

A.  The electric service shall be 120/240 volts, single phase, three wire, 60 Hz fed underground from a utility-
owned padmount transformer. (Verify service type and size with electrical design drawings prior to
submitting bid. Electrical drawings to override specifications when determining size and type of service to be
installed.)

1.04 PROJECT CONDITIONS:

A.  Verify field measurements for the equipment to ensure proper fit with in the space proposed.
1.05 UTILITY REQUIREMENTS:

A. The serving utility is to be Gulf Power Co.

B.  Metering shall be provided by the utility company and installed by the electrical contractor.

2.0 PRODUCTS

2.01 SWITCHBOARD:
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A. Manufacturers:

1. Square D Company

2. Cutler-Hammer
3. Siemens
4, General Electric

B.  Switchboard: NEMA PB2.

1. Line and Load Terminations: Accessible from front only of switchboard, suitable for conductor
materials used.

2. Main Sections Devices: Individually mounted.
C. Ratings: Asshown on Drawings.
D. Bussing:
1. Bus Material: Copper or Aluminum with tin plating sized in accordance with NEMA PB2.
2. Bus Connections: Accessible from front for maintenance.
3. Ground Bus: Copper
E. Enclosure: Type General purpose as shown on the Drawings.
1. Align sections at front and rear.
2. Height: 90 inches
3. Finish: Manufacturer's standard light gray enamel over external surfaces.
F.  Future Provisions:

1. Fully equip spaces for future devices with bussing and bus connection provisions; continuous current
rating as indicated on the Drawings.

2. Do not taper main bus rating.

G. Switching and Over-Current Protection Devices:

1. Molded Case Circuit Breakers: NEMA AB 1.

2. Solid State Molded Case Circuit Breakers; NEMA AB 1; with electronic sensing, timing and tripping
circuits for adjustable current settings; ground fault trip; instantaneous trip and adjustable short time
trip.

H.  Switchboard Instruments:

1. Ground Fault Sensors: Zero sequence type.
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2. Ground Fault Relay: Adjustable ground fault sensitivity from 200 to 1200 amperes, time delay
adjustable from 0 to 1 second.

3. Square D Power Logic metering...or equal.
2.02 PANELBOARDS:
A.  Manufacturers:

1. Square D Company...Or Equals Accepted!

B. Distribution Panelboards: NEMA PB 1; circuit breaker type.
1. Enclosures: Type 1, 3R, or 4X as shown on Drawings.
2. Mounting: Surface or flush mount as shown on Drawings.
3. Bus: Copper.
4. Ground Bus: Copper
5. Voltage and phase: As shown on Drawings.
6. Minimum Integrated Equipment: As shown on Drawings.
7. Hinged door with lock.
8. Circuit Breakers: Bolt-on, ratings as shown on Drawings.
C. Light and Power Panelboards: NEMA PB 1; circuit breaker type.
1. Enclosures: Type 1 or 3R as shown on Drawings.
2. Surface or flush mount as shown on Drawings.
3. Bus: Copper.
4, Ground Bus: Copper.
5. Voltage and phase as shown on Drawings.
6. Minimum Integrated Equipment: As shown on Drawings.
7. Hinged door with lock.
8. Circuit Breakers: Bolt-on, ratings as shown on Drawings.
D.  Accessories: Provide panel and branch device accessories as shown on Drawings.
E.  Future Provisions: Where space provisions are indicated on the Drawings provide bussing, bus extensions,

etc. require to mount future circuit breakers. Where spare provisions are indicated on the Drawings provide
circuit breakers complete and ready for connection.
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1. Fuse Clips: Designed to accommodate Class 'R’ or "J' fuses as shown on Drawings.

Enclosures: NEMA KS 1; Type 1, 3R, and 4X as required.

Ground: Provide grounding lug.

Ratings: 600 or 250 volts to match system service requirements, poles and ampere ratings as indicated on the

Drawings.

FUSES:

Manufacturers:

1. Bussman

2. Shawmut

3. Little Fuse

Service Entrance/Feeder Circuits-601 Amp and Larger
1. Current Limiting

2. UL Class L

3. 200,000 Ampere RMS Interrupting Rating

4. Voltage Rating: As required for system compatibility.

Service Entrance/Feeder Circuits-600 Amp and Smaller

1. Current Limiting

2. UL Class RK1

3. 200,000 Ampere RMS Interrupting Rating

4. Voltage Rating: As required for system compatibility
Motor, Motor Controller, Transformer and Inductive Circuits
1. Current Limiting

2. UL Class RK1, Time Delay
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3. 200,000 Ampere RMS Interrupting Rating

4, Voltage Rating: As required for system compatibility.

2.05 TRANSFORMERS (if applicable):
A. Manufacturers:

1. Square D Company

2. ITE-Siemens
3. General Electric Company
4. Cutler Hammer

B.  Description: Enclosed air-cooled dry type transformer.

C. Ratings:
1. Primary Voltage: As shown on Drawings.
2. Secondary Voltage: As shown on Drawings.
3. Capacity: KVA ratings as shown on Drawings.

4. Basic Impulse Level: 10 BIL.
5. Insulation Class/Temperature Rise: Class 220/115 degrees C.
D. Configuration: Two winding, delta-wye.

E.  Winding Taps: Four full capacity primary taps, each at 2.5 percent below rated voltage; and two full capacity
primary taps, each at 2.5 percent above rated voltage.

F.  Mounting: Wall, floor, or trapeze as shown on Drawings.

G. Enclosures: Code gauge steel, NEMA 1 or 3R as required.

2.06 ENCLOSED CIRCUIT BREAKERS:
A.  Manufacturers:
1. Square D Company...Or Equals Accepted!
B.  Circuit Breaker: NEMA AB 1.
1. Voltage: As shown on Drawings.
2. Enclosure: NEMA AB 1; Type 1 or 3R as required.

3. Accessories: As indicated on Drawings.
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2.07.1 PLUG-IN DUCT
A.  Manufacturers:
1. Square D Company
2. ITE-Siemens
3. General Electric
4. Cutler Hammer
B.  Plug-in Duct
1. Bus Material: Copper
2. Enclosure: NEMA 1
3. Mounting: Suspended from structure
4. Rating: 225 amperes, 600 volt, 3 phase, 4 wire... (see drawings)
C.  Plug-in Units
1. Fusible switches
3.0 EXECUTION
3.01 EXAMINATION AND PREPARATION:

A.  Make arrangements with utility company to obtain permanent electrical service to the facility.

3.02 INSTALLATION:
A. Install utility services in accordance with utility company standards and requirements.

1. Underground Service: Refer to ‘Power Riser Diagram’ for details. (Verify with utility prior to
bid/construction.)

B. Install equipment in accordance with manufacturer's instructions.

C. Install switchboard to NEMA PB 2.1.

D. Install panelboards to NEMA PB 1.1.

E.  Ground the electrical service in accordance with NFPA 70, National Electrical Code, Article 250.
F.  Provide labels for all switchboards, panelboards, and distribution equipment.

G. Provide typewritten directory inside panel door for all panelboards.

END OF SECTION
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SECTION 16400 - BASIC ELECTRICAL MATERIALS AND METHODS

1.0

1.01

1.02

1.03

2.0

2.01

GENERAL
RELATED DOCUMENTS:

Section 16000 - Electrical General Requirements, apply to the work specified in this Section, with additions
and modifications specified herein.

SECTION INCLUDES:

Grounding and Bonding

Supports

Identification

Connection of Equipment

Excavation, Trenching, and Backfilling
Cleaning and Painting

Cutting and Patching

PROJECT CONDITIONS:

Existing project conditions indicated on Drawings are based on casual field observation and existing record
documents.

Verify field measurements and circuiting arrangements as shown on the Drawings.

Report discrepancies to Engineer before disturbing existing installation.

PRODUCTS

GROUNDING MATERIALS:

Ground Rod: Copper clad steel, 3/4 inch in diameter x 10 feet in length.

Mechanical Connectors: Cast bronze construction with matching bolt, nuts, and washers.

Exothermic Welds: Materials shall be from the same source. Materials shall be Cadweld or approved equal.

Conductors: Insulated type complying with applicable Sections of these Specifications or bare soft drawn
copper as indicated.

SUPPORTS:
Fabrication Steel: Galvanized or painted steel of standard shapes and sizes.

Manufactured Channel: Hot dipped galvanized with all hardware required for mounting as manufactured by
Unistrut, Kindorf, or Powerstrut.
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C. Miscellaneous Hardware: Standard sizes treated for corrosion resistance.

2.03 IDENTIFICATION:

A. Nameplates: Engraved three-layer laminated plastic, black letters on white background.

B.  Wire and Cable Markers: Cloth type, split sleeve type, or tubing type.

C. Panel Directories: Typewritten under plastic cover.

3.0 EXECUTION

3.01 INSTALLATION:

A. Install Products in accordance with manufacturer's instructions.

B.  Except where specifically indicated otherwise, all exposed non-current-carrying metallic parts of electrical
equipment, metallic raceway systems, and service neutral of the electrical system shall be grounded.

1.

Equipment grounding shall be accomplished by installing a separate grounding conductor in each
raceway of the system. The Conductor shall be provided with a distinctive green insulation or marker
and shall be sized in accordance with Table 250-122 of the National Electrical Code for circuit
ampacity ratings.

The electrical system grounding electrode shall be made at the main service equipment and shall be
extended to the point of entrance of the metallic cold water service. Ground to be sized in accordance
with Table 250-66 of the National Electrical Code. Connection to the water pipe shall be made by a
suitable ground clamp. If flanged pipes are encountered, connection shall be made on the street side of
the flange connection. If the metallic water service is coated with an insulating material or there is no
metallic water service to the building, ground connection shall be made to ground rods at the exterior
of the building driven full length into the earth. The maximum resistance of the driven ground shall not
exceed 25 ohms under normally dry conditions. If this resistance cannot be obtained with a single rod,
additional rods shall be installed not less than 6 feet on centers, or if sectional type rods are used,
additional sections may be coupled together and driven with the first rod. The resultant resistance
shall not exceed 25 ohms measured not less than 48 hours after rainfall.

Ground all building steel including reinforcing bars in concrete and all piping entering the building
from outside. Where applicable, see Section 16900 for additional requirements.

C.  Make electrical connections to equipment in accordance with equipment manufacturer's instructions.

1.

Verify that wiring and outlet rough-in work is complete and that equipment is ready for electrical

connection, wiring, and energization.

Make wiring connections in control panel or in wiring compartment of pre-wired equipment. Provide

interconnecting wiring as required by equipment manufacturer.

Install and connect disconnect switches, controllers, control stations, and control devices as required by

equipment manufacturer.

Make conduit connections to equipment using flexible conduit. Use liquid-tight flexible conduit in damp

or wet locations.

Install pre-fabricated cord set where connections with attachment plug is indicated or specified, or use

attachment plug with suitable strain-relief clamps.
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6. Provide suitable strain-relief clamps for cord connections to outlet boxes and equipment connection boxes.

D. Install support systems sized and fastened to accommodate weight of equipment and conduit, including wiring,
which they carry.

1. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure using precast insert
system, expansion anchors, preset inserts, beam clamps, or spring steel clips.

2. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board partitions and
walls; expansion anchors or preset inserts in solid masonry walls; self-drilling anchors or expansion and
anchors on concrete surfaces; sheet metal screws in sheet metal studs; and wood screws in wood
construction.

3. Do not fasten supports to piping, ceiling support systems, ductwork, mechanical equipment, conduit, etc.

4. Do not use powder-actuated anchors.

5. Do not drill structural steel members.

6. Fabricate supports from structural steel or steel channel.

7. Install surface mounted cabinets and panelboards with minimum of four anchors.

8. Provide steel channel supports to stand cabinets one inch off wall in wet locations.

9. Bridge studs top and bottom with channels to support flush mounted cabinets and panelboards in stud
walls.

10. Install free-standing electrical equipment on 4 inch high concrete pads.

E. Identify electrical distribution and control equipment, and loads served, to meet regulatory requirements and as
specified herein.

1. Degrease and clean surface to receive nameplates.
2. Secure nameplates to equipment fronts using screws or rivets with edges parallel to equipment lines.

3. Use nameplates with 1/4 inch lettering to identify Switchboard, Panelboards, Safety Switches, Motor
Starters and Branch Devices of Switchboards.

4. Panel directories shall accurately indicate load served and location of load.
5. Engrave plates as indicated by Schedules on the Drawings.
F.  Install wire markers on each conductor in panelboard gutters, boxes, and at load connections.
1. Use distribution panel and branch circuit or feeder number to identify power and lighting circuits.
2. Use control wire number as indicated on schematic and interconnection diagrams or equipment

manufacturer's shop drawings to identify control wiring.

G. Excavating, trenching, and backfilling shall be accomplished as indicated on the Drawings or where required to
install systems and/or equipment.

1. Trenches for all underground conduits or equipment shall be excavated to the required depths. Where
soft, wet, or unstable soil is encountered, the bottom of the trench shall be filled with 6 inches of
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compacted gravel and sand fill. All trench bottoms shall be tamped hard. Trenches shall be shored as
required to meet OSHA requirements and general safe working conditions.

After conduits or equipment have been inspected and approved by the Architect and prior to backfilling,
all forms shall be removed and the excavation shall be cleaned of all trash and debris. Material for
backfilling shall consist of the excavation, or borrow of sand, gravel, or other materials approved by the
Architect and shall be free of trash, lumber, or other debris. Backfill shall be placed in horizontal layers,
not exceeding 9 inches in depth and properly moistened to approximate optimum requirements. Each
layer shall be compacted by hand or machine tamped to a density equivalent to surrounding soil.

H.  Cleaning and Painting: The respective Contractors for the various phases of work shall clear away all debris,
surplus materials, etc., resulting from their work or operations, leaving the job and equipment furnished in the
clean first class condition.

1.

All fixtures and equipment shall be thoroughly cleaned of plaster, stickers, rust, stains and other foreign
matter or discoloration, leaving every part in an acceptable condition ready for use.

The Contractor shall refinish and restore to the original condition and appearance, all electrical equipment
which has sustained damage to manufacturer's prime and finish coats or enamel or paint. Materials and
workmanship shall be equal to the requirements described for other painting.

l. Cutting and Patching: This Contractor shall provide all cutting, digging, etc., incident to his work and shall make
all required repairs thereafter to the satisfaction to the Engineer, but in no case shall the Contractor cut into any
major structural element, beam, or column without written approval of the Engineer.

1.

Pavements, sidewalks, roads, curbs, walls, ceilings, floors, and roofs shall be cut, patched, repaired and/or
replaced as required to permit the installation of the electrical work.

The Contractor shall bear the expense of all cutting, patching, painting, repairing, or replacing of the work
of other trades required because of his fault, error, or tardiness or because of any damage done by him.

END OF SECTION
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SECTION 16500-INTERIOR LIGHTING

1.0

1.01

1.02

2.0

2.01

GENERAL
RELATED DOCUMENTS:

Section 16000 - Electrical General Requirements, apply to the work specified in this Section, with additions
and modifications specified herein.

SECTION INCLUDES:

Luminaires

Shielding Media

Lamps

Ballasts

Exit Signs

Emergency Lighting Units

Poles and Brackets

Photocells

Lighting Contactors

PRODUCTS

LUMINAIRES:

Luminaire Schedule: Product requirements for each luminaire are specified in luminaire schedule on
Drawings. EQUALS MUST BE SUBMITTED TO ARCHITECT/ENGINEER FOR APPROVAL 10

DAYS PRIOR TO SUBMITTING BID.

Accessories: Provide required accessories for mounting and operation of each luminaire as indicated.

1. Recessed Luminaires: Provide trim type suitable for ceiling system in which luminaire is installed.
2. Thermal Protection: Provide thermal protection devices to meet NFPA 70 requirements.

3. Surface Luminaires: Provide spacers and brackets required for mounting.

4. Pendant Luminaires: Provide swivel hangers, pendant rods, tubes, and chains as indicated to install

luminaire at appropriate height.
Lay-in Troffers:

1. Door Frame: Aluminum, .050", extruded with mitered corners. Latches to be fully enclosed, spring
loaded, cam type. Door frame shall be fully gasketed.
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Housing: Cold rolled steel, 22 gauge minimum with smooth effect mitered corners.

Finish: Painted after fabrication with 90% reflective glossy white thermosetting powder coat.

2.02 SHIELDING MEDIA:

A. Prismatic Lens for Fluorescent Troffers:

1.

2.

3.

Material: Clear virgin acrylic.
Type: Prismatic cones, pattern 12 straight flat prisms.

Thickness: .125" minimum.

B.  Prismatic Lens for Fluorescent Wraparound Fixtures:

1.

2.

3.

Material: Clear virgin acrylic.
Type: Sides-Linear prisms, bottom-pyraidal prisms.

Hinging: Either side.

2.03 LAMPS:

A.  Description:

1.

4,

5.

Incandescent Lamps: 130 volts, inside frosted, shape as scheduled. Halogen lamps frosted or clear as
scheduled.

Fluorescent Lamps: Type and color temperature as scheduled, energy saving type, with a CRI of 85.
Compact fluorescent lamps of type scheduled.

Metal Halide HID Lamps: Phosphor coated or clear per luminaire manufacturer's recommendation.
Suitable for ballast furnished in luminaire for all burning positions.

Reflector Lamp Beam Patterns: Conform to ANSI C78.379.

Lamps shall be manufactured by General Electric, Phillips or Sylvania.

2.04 BALLASTS:

A. Fluorescent Ballasts: Provide electronic fluorescent ballasts suitable for use under installation conditions
listed for each luminaire.

1.

Ballasts shall meet the requirements of the General Communications Commission Rule and
Regulations, Part 18, Class A.

Ballasts shall not contain Polychlorinated Biphenyls(PCB's).
Ballasts shall have a power factor of 95% minimum.
Ballasts shall be UL listed, Class P, and sound rated "A".

Ballasts shall have a frequency of operation of 20 kHz or greater, and operate without visible flicker.
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6. Where applicable, ballasts shall meet minimum efficiency standards of Public Law No. 100-357,
National Appliance Energy Conservation Amendments of 1988.

7. Ballasts case temperature shall not exceed 25E C temperature rise over 40E C ambient. Ballasts cast
temperature must not exceed 85E C.

8. Ballasts shall withstand line transient as defined in ANSI/IEEE C 62.41, Category A.

9. Input third harmonic current content shall not exceed 15%.

10. Ballasts shall be as manufactured by Advance, Magnetek, Motorolla, and Howard Industries.
11. Emergency fluorescent ballasts shall have a minimum of a five year warranty.

Compact Fluorescent Ballasts: Provide solid state electronic ballasts suitable for use under installation
conditions listed for each luminaire.

1. Ballasts shall be high power factor.
HID Ballasts: Provide HID ballast suitable for use under installation conditions and type of each luminaire.
1. Voltage: As scheduled.

2. Power Factor: High Power factor.
3. Description: ANSI C82.4.

4, Integral Equipment: Ballast to be mounted internally of the luminaire.

EXIT SIGNS:

Description: EXxit sign fixture.

1. Lamps: Manufacturer's standard, LED.

2. Voltage: 120/277 volt as scheduled.

3. Self-powered exit signs to be furnished with a minimum of a five year warranty (lamps not included).

Construction:

1. Face: Stencil face with red letters.
2. Directional Arrows: Universal for field adjustment.
3. Mounting: Universal for field selection.

Emergency Power Supply: Integral, listed for emergency lighting use.
1. Battery: Lead calcium or Nickel Cadmium.
2. Battery Charger: Dual-rate type.

3. Indicators and Controls: AC ON; test switch.
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4, Emergency lighting batteries shall have a minimum of a five year warranty.

INCANDESCENT EMERGENCY LIGHTING UNITS:

Description: Self-contained emergency lighting unit.

1. Input Voltage: 120/277 volts as scheduled.

2. Battery: Lead calcium type to be furnished with a minimum of a five year warranty.

3. Battery Charger: Dual-rate type.

4, Lamps: Sealed beam PAR, DC type.

Indicators and Controls: AC ON; recharging, test switch.

Electrical Connection: Conduit connection.

FLUORESCENT EMERGENCY LAMP POWER SUPPLY:

Description: Self contained battery operated power supply installed in ballast compartment, rated for
operating two lamps to a minimum output of 900 lumens each. Emergency fluorescent ballasts shall
have a minimum of a five year warranty.

Controls and Indicators: AC ON, test switch.

LIGHTING STANDARDS:

Lighting Poles:

1. Material: Aluminum.

2. Shape: Square Straight.

3. Finish: Painted.

4. Base Type: Anchor, provide concrete foundation for mounting of base and pole as detailed on
Drawings.

PHOTOCELL SWITCH:

Manufacturers:
1. Precision
2. Tork

3. Paragon

Description: Photocell switch manufactured to NEMA ICS 2.
Ratings:

1. Contact Ratings: 1800 VA at 120/277 volts.
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Sensitivity: Field adjustable from 3 to 10 foot-candles.

D. Enclosure: Gasketed, cast aluminum or feralloy box with conduit hub.

2.10 CONTACTORS:

A. Manufacturers:

1.

5.

6.

Hubbell

Leviton

Square “D” Company
ITE-Siemens

General Electric Company

Cutler Hammer

B.  Mechanical Lighting Contactors: NEMA ICS 2; mechanically held, electrically operated, provided with two

coils.

1.

2.

3.

Coil Operating Voltage: 120 volts, 60 Hz.
Enclosures: NEMA ICS 6; Type 1, general purpose.

Multi-pole, 30 amp rating, number of poles as indicated on the Drawings.

C. Electrical Lighting Contractors: NEMA ICS 2; electrically held, electrically operated, provided with one coil.

1. Coil Operating Voltage: 120 volts, 60 Hz.

2. Enclosures: NEMA ICS 6; Type 1, general purpose.

3. Multi-pole, 30 amp rating, number of poles as indicated on the Drawings.
3.0 EXECUTION

3.01 EXAMINATION AND PREPARATION:

A. Examine adjacent surfaces to determine that surfaces are ready to receive work.

3.02 INSTALLATION:

A. Install luminaires and accessories in accordance with manufacturer's instructions.

1.

Provide pendant accessory to mount suspended luminaires at height indicated. Use swivel hangers on
sloped ceilings.

Support surface mounted luminaires from ceiling structure; provide auxiliary support across ceiling
structure support. Fasten to prohibit movement.

Install recessed luminaires to permit removal from below. Install luminaires so that there is no light
leakage around fixture trim. Support fixtures in accordance with Article 410-16 C of the National
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Electrical Code.

4. Install lamps in luminaires and lampholders.
5. Luminaire Pole Bases: Construct as indicated on Drawings. Install poles plumb; provide for
adjustment.

3.03 ADJUSTING AND CLEANING:
A.  Align luminaires and clean lenses and diffusers at completion of work.
B.  Aim adjustable luminaires and lampholders as indicated or as directed.
C.  Adjust directional arrows on exit signs to meet approval of authority having jurisdiction.
D. Clean paint splatters, dirt and debris from installed luminaires.
E. Relamp luminaires which have failed lamps at completion of work.
F.  Touch up luminaire and pole finish at completion of work.

G. Adjust photo controls, etc. to achieve specified or directed operation.

END OF SECTION
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