Attachment A

Construction Specification 2—Clearing and Grubbing

1. Scope
Thework consistsofclearing and grubbing and disposal of trees, snags, logs, brush, stumps, shrubs, and
rubbish from the designated areas.

2. Protection of existing vegetation
Trees and other vegetation designated to remain undisturbed shall be protected from damage throughout the
dura- tionoftheconstruction period. Any damagesresulting from the contractor's operationsorneglect shallbe
repaired by the contractor.

Earthfill, stockpiling of materials, vehicular parking, and excessive foot or vehicular traffic shall not be
allowed withinthedripline of vegetation designated toremainin place. Vegetation damaged by any of these or
similarac- tionsshallbereplaced with viable vegetation of the same species, similar condition, and like size
unlessotherwise approved by the contracting officer.

Any cuts, skins, scrapes, or bruises tothebark of the vegetation shall be carefully trimmed andlocal nursery ac-
cepted procedures used to seal damaged bark.

Anylimbsorbranches 0.5inch orlargerin diameter that are broken, severed, or otherwise seriously damaged
during construction shall be cut off at the base of the damaged limb or branch flush with the adjacentlimb or
tree trunk. Allroots 1-inch orlargerin diameter thatarecut,broken, orotherwise severed duringconstruction
opera- tions shall have the end smoothly cut perpendicular to the root. Roots exposed during excavation or
other opera- tions shall be covered with moist earth or backfilled as soon as possible to prevent the roots from
drying out.

3. Marking
The limits of the area(s) to be cleared and grubbed will be marked by stakes, flags, tree markings, or other
suitable methods. Trees tobe left standing and uninjured will be designated by special markings placed on the
trunk about 6 feet above the ground surface.

4. Clearing and grubbing
All trees not marked for preservation and all snags, logs, brush, stumps, shrubs, rubbish, and similar materials
shall be cleared from within the limits of the designated areas. Unless otherwise specified, all stumps, roots,
androot clusters thathave a diameter of 1 inch or larger shall be grubbed out to a depth of atleast 2 feet below
subgrade for concrete structures and 1 foot below the ground surface at embankment sites and other
designated areas.

5. Disposal
All materialscleared and grubbed from the designated areas shall be disposed of atlocations shown on the
draw- ingsorina manner specified in section 7. The contractoris responsible for complying with all local rules
andregu- lations and the payment of any and all fees that may result from disposal atlocations away from the
project site.

6. Measurement and payment
Method 1—For items of work for which specific units prices are established in the contract, the cleared
and grubbed areais measured to the nearest 0.1 acre. Payment for clearing and grubbing is made for the total
area within the designated limits at the contract unit price. Such payment will constitute full compensation for
all labor, equipment, tools, and all other items necessary and incidental to the completion of the work.
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Method 2—For items of work for which specific unit prices are established in the contract, the length of
the cleared and grubbed areais measuredtothenearestfull station (100feet) alongtheline designatedonthe
drawing oridentified in the specifications. Paymentfor clearing and grubbingis made for the total length
within the des- ignated limits at the contract unit price. Such payment will constitute full compensation for all
labor, equipment, tools, and all other items necessary and incidental to the completion of the work.

Method 3—Foritems of work for which specific unit prices are established in the contract, each tree, stump,
and snaghaving a diameter of 4inches orlarger and eachloghaving a diameter of 4inchesorlargerand a
length of 10 feet are measured before removal. The size of each tree and snagis determined by measuringits
trunk at breast height above the natural ground surface. The size of eachlogis determined by measuringthe
buttand by measur- ingits length from butt to tip. The size of each stump is measured at the top. Diameteris
determined by dividing the measured circumference by 3.14.

Thesumofsuchpaymentsshallconstitute fullcompensationforclearingand grubbing (including theclearing
and grubbing of smallertrees, stumps, snags, logs, brush, shrubs, and roots), applicable permits and
associated fees, and rubbish removal. Such payment shall constitute full compensation for all labor, equipment,
tools, and all other items necessary and incidental to the completion of the work.

Method 4—For items of work for which specific lump sum prices are established in the contract, payment for
clearingand grubbingismadeatthecontractlumpsum price. Such paymentshallconstitutefullcompensation
for all labor, equipment, tools, and all other items necessary and incidental to the completion of the work.

AllMethods—Thefollowing provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule will be included in the payment
for the item of work towhichitis made subsidiary. Suchitems and theitemstowhich they are made subsidiary
areidenti- fied in section 7.

7. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor

are:

Bid Item No. 1, Clearing and Grubbing

(1) This item shall consist of the clearing and grubbing of the area required for the installation of the works of
improvement as shown on the drawings. The drawings depict an approximation of the significant sized
trees. Smaller trees and brush exist that are not shown on the drawings. It is recommended that the
bidder visit the site to quantify for themselves.

(2) All cleared and grubbed materials shall become the property and responsibility of the Contractor and shall
be disposed of off the job site.

(3) Clearing and grubbing shall be limited only to those areas designated in item (1) above. All other areas
shall be left undisturbed.

(4) All clearing and grubbing shall be accomplished in such a manner as to minimize air and water pollution.

(5) Measurement and payment shall be by Method 1.

(6) Prior to clearing and grubbing, the contractor shall document with photos and/or videos the current site
conditions to include (but not limited to) all features within the right of way such as roadways, curbing,
mailboxes, light poles, manholes, fire hydrants, etc... This documentation shall be submitted to the
engineer of record prior to commencement of construction operations.
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Construction Specification 3—Structure Removal

Scope
The work shall consistof theremoval, salvage, and disposal of structures (including fences) from the
designated areas.

Marking
Method I—Each structure or structure part tobe removed willbe marked with stakes, flags, paint, or other
suit- able method.

Method 2—Theareaboundariesfrom which structures mustberemoved willbe marked using stakes, flags,
paint, orother suitable method. Structures toremain undisturbed ortobe salvaged will be designated by
special markings.

Removal

Method 1—All structures designated for removal in the contract shall be removed to the specified extent and
depth.

Method 2—Withinthe areassomarked, all visible and buried structuresidentified shallberemoved to the
speci- fied extent and depth.

Salvage

Structuresorstructurepartsthataredesignated tobe salvaged shallbecarefullyremoved and neatly placedin
the specifiedorapprovedstoragelocation. Salvaged structuresthatarecapableofbeingdisassembledshallbe
disman- tledintoindividual members or sections. Such structures shall be neatly and systematically match
marked with paintbefore disassembly. All connectors and other parts shall be marked toindicate their proper
location within the structure and shall be fastened to the appropriate structural member or packed in
suitable containers.

Material from fences designated to be salvaged shall be placed outside the work area on the property on which
thefence wasoriginallylocated. Fence wire shall be rolled into uniform rolls of suitable size and neatly piled
with other salvaged materials. Posts and rails shall be neatly stacked.

Disposal of refuse materials

Refuse materials resulting from structure removal shall be disposed of in a manner and at locations specified
in section 7 of this specification orin an acceptable manner and at locations approved by the contracting officer.
Dis- posal by burning shall be in accordance with local rules and regulations.

Measurement and payment

Method 1—For items of work for which specific unit prices are established by the contract, payment for
the removal of each structure unit, except fences, is made at the contract unit price. Fences removed or
removed and salvaged are measured tothenearestlinearfoot. Paymentforfenceremovalorremoval and
salvageismadeatthe contract unit prices for each type and size of fence.

Such payment will constitute full compensationforalllabor, equipment, tools, applicable permits and
associated feesfor burning and disposal of refuse, and all other itemsnecessary and incidental to the
completion of the work.

Method 2—For items of work for which specific lump sum prices are established by the contract, payment for
structure removal is made at the contract lump sum price.



Such payment will constitute full compensationforalllabor, equipment, tools, applicable permits and
associated feesforburning and disposal of refuse, and all otheritemsnecessary and incidental to the
completion of the work.

AllMethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but notlisted as a contract line item number in the bid schedule, is
included in the payment for the item of work to which it is made subsidiary. Such items and items to which
they are made subsidiary are identified in section 7 of this specification.

7. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction
details therefor are:

Bid Item No. 2, Structure Removal

(1) This item shall consist of the removal of the existing items as required for installation
of improvements. This item shall cover removal of curbing at driveway connections
and the removal and replacement of chain link fencing that surrounds the existing
retention pond and other debris from within the work limits as shown on the drawings.

(2) The demolished debris shall become the property and responsibility of the contractor
and shall be disposed of off the job site.

(3) Salvagable items (street signs, mailboxes, light poles, hardscapes, gravel, riprap)
removed shall be stockpiled by the contractor and re-installed upon completion of

underground improvements in those areas.

(4) Measurement and payment shall be as indicated on the bid schedule.



Construction Specification 5—Pollution Control

Scope
The work consists of installing measures or performing work to control erosion and minimize the production of
sediment and other pollutants to water and air from construction activities.

Material
All material furnished shall meet the requirements of the material specifications listed in section 8 of this
specifica- tion.

Erosion and sediment control measures and works
The measures and works shall include, but are not limited to, the following:

Staging of earthwork activities—The excavation and moving of soil materials shall be scheduled to
minimize the size of areas disturbed and unprotected from erosion for the shortest reasonable time.

Seeding—Seeding to protect disturbed areas shall occur as soon as reasonably possible following completion
of that earthwork activity.

Mulching—Mulching to provide temporary protection of the soil surface from erosion.

Diversions—Diversions to divert water from work areas and to collect water from work areas for treatment
and safedisposition. Theyaretemporary and shallberemoved and the arearestoredtoitsnearoriginal
conditionwhen the diversions are no longer required or when permanent measures are installed.

Stream crossings—Culverts or bridges where equipment must cross streams. They are temporary and shall be
removed and the area restored toits near original condition when the crossings are nolonger required or when
permanent measures are installed.

Sediment basins—Sediment basins collect, settle, and eliminate sediment from eroding areas from impacting
properties and streamsbelow the construction site(s). These basins are temporary and shall be removed and
the arearestoredtoitsoriginalconditionwhentheyarenolongerrequiredorwhenpermanent measuresare
installed.

Sediment filters—Straw bale filters or geotextile sediment fences trap sediment from areas of limited runoff.
Sedimentfiltersshallbe properly anchoredtopreventerosionunderoraroundthem. Thesefiltersare
temporary and shall be removed and the area restored toits original condition when they are nolonger
required or when permanent measures are installed.

Waterways—Waterways for the safe disposal of runoff from fields, diversions, and other structures or
measures. These worksaretemporary and shall beremoved and the arearestored toitsoriginal condition when
they areno longer required or when permanent measures are installed.

Other—Additional protection measures as specifiedin section 8 of this specification orrequired by Federal,
State, or local government.

Chemical pollution

The contractor shall provide watertight tanks or barrels or construct a sump sealed with plastic sheets to
collect and temporarily contain chemical pollutants, such as drainedlubricating or transmission fluids,
grease, soaps, concrete mixer washwater, or asphalt, produced asaby-product ofthe construction activities.
Pollutantsshallbe disposed ofin accordance with appropriate State and Federal regulations. Atthe
completion of the construction work, tanks, barrels, and sumpsshallberemoved and the arearestored toits
original condition as specifiedin sec- tion 8 of this specification. Sump removal shall be conducted without
causing pollution.
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Sanitary facilities, such as chemical toilets, or septic tanks shall not be located next to live streams, wells, or
springs. They shallbelocated at a distance sufficientto preventcontamination of any water source. At the
comple- tion of construction activities, facilities shall be disposed of without causing pollution as specified in
section 8 of this specification.

5. Air pollution
The burning of brush or slash and the disposal of other materials shall adhere to state and local
regulations.

Firepreventionmeasuresshallbetakentopreventthestartorspreadingofwildfiresthat mayresultfrom
project activities. Firebreaks or guards shall be constructed and maintained atlocations shown on the
drawings.

All public access or haul roads used by the contractor during construction of the project shall be sprinkled
or otherwise treated tofully suppress dust. All dust control methods shall ensure safe construction operations
atall times. If chemical dust suppressants are applied, the material shall be a commercially available product
specifically designed for dust suppression and the application shall follow manufacturer's requirements and
recommendations. A copy ofthe product data sheet and manufacturer'srecommended application procedures
shallbe provided tothe engineer 5 working days before the first application.

6. Maintenance, removal, and restoration
All pollution control measures and temporary works shall be adequately maintained in a functional condition for
the duration of the construction period. All temporary measures shall be removed and the site restored to near
original condition.

7. Measurement and payment
Method 1—For items of work for which specific unit prices are established in the contract, each item is
measured tothe nearestunitapplicable. Payment for eachitemis made at the contract unit price for thatitem.
For water or chemical suppressantitems used for dust control for which items of work are established in
section 8 of this speci- fication, measurementforpaymentwillnotinclude waterorchemical suppressantsthat
areusedinappropriately or excessive to need. Such payment will constitute full compensation for the
completion of the work.

Method 2—For items of work for which lump sum prices are established in the contract, paymentis made as
the work proceeds and supported by invoices presented by the contractor that reflect actual costs. If the total
of all progresspaymentsislessthanthelump sumcontractpriceforthisitem, thebalanceremainingforthis
item will beincludedin thefinal contract payment. Paymentofthe lump sum contract price will constitute full
compensa- tion for completion of the work.

Method 3—For items of work for which lump sum prices are established in the contract, payment will be
prorated and providedin equal amounts on each monthly progress payment estimate. The number of months
used for pro- rating shall be the number estimated to complete the work as outlined in the contractor's
approved construction schedule. The final month's prorate amount will be provided with the final contract
payment. Payment as described will constitute full compensation for completion of the work.

AllMethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule isincluded in the payment for the
item of work towhichitismade subsidiary. Suchitems, and theitemstowhich they are made subsidiary, are
identifiedin section 8 of this specification.
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8.

Items of work and construction details
Items of work to be performed in conformance with this specification and the construction details therefor are:
Bid Items No. 3 and 4, Pollution Control

(I)  This item shall consist preparation of a proper Stormwater Pollution Prevention Plan (SWPPP) and
NPDES permit package as well as obtaining the permit and following all of the requirements as set
forth within the permit including required inspections. All sections of the Florida Administrative code
and all local, state, and federal regulations shall be adhered to at all times.

(2)  The Contractor shall be responsible for containment of pollution sources including, but not limited to
the required excavations, clearing and grubbing, earthfill, and other disturbed areas.

(3)  Silt Containment and turbidity barriers shall be installed prior to any excavation, structure removal, or
placement of any improvements (permanent or temporary, except said barriers) and shall be maintained
in effective condition at all locations until construction and vegetative measures are completed.

(4)  Measurement and payment shall be by Method 3.

Bid Items No. 5, Pollution Control

(1)  This item shall consist of precautions taken by the Contractor to minimize degradation of water quality
passing through the job site during construction operations. All necessary precautions shall be taken to
ensure compliance with water quality standards of the State of Florida. Adequate silt containment
procedures and equipment shall be used to control turbidity at all times. All sections of the Florida
Administrative code and all local, state, and federal regulations shall be adhered to at all times.

(2)  The Contractor shall be responsible for containment of pollution sources including, but not limited to
the required excavations, clearing and grubbing, earthfill, and other disturbed areas.

(3)  Silt Containment and turbidity barriers shall be installed prior to any excavation, structure removal, or
placement of any improvements (permanent or temporary, except said barriers) and shall be maintained
in effective condition at all locations until construction and vegetative measures are completed.

(4)  Measurement and payment shall be by Method 3.

Construction Specification 7—Construction Surveys

Scope
The work consists of performing all surveys, measurements, and computations required by this
specification.

Equipment and material

Equipmentforconstruction surveysshallbe ofa quality and condition toprovide therequired accuracy. The
equip- mentshallbe maintainedin good workingorderandinproperadjustment atall times. Recordsof
repairs, calibra- tiontests, accuracy checks, and adjustments shallbe maintained and be available for
inspectionbythe engineer.

Equipment shall be checked, tested, and adjusted as necessary in conformance with manufacturer's
recommenda- tions.

Material is field notebooks, stakes, templates, platforms, equipment 0s£gikes, steel pins, tools, and all other items5 !
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3. Quality of work
Allwork shallfollow recognized professional practice and the standardsoftheindustryunlessotherwise
specified in section 9 of this specification. The work shall be performed to the accuracy and detail appropriate
for the type of job. Notes, sketches, and other data shall be complete, recorded neatly, legible, reproducible and
organized to facilitate ease in review and allow reproduction of copies forjob documentation. Survey
equipmentthatrequires littleornomanualrecording offield data shall have surveyinformation documented
asoutlinedin section 9ofthis specification.

All computations shall be mathematically correct and shall include information to identify the bid item, date,
and who performed, checked, and approved the computations. Computations shall belegible, complete, and
clearly document the source of all information used including assumptions and measurements collected.

If a computer program is used to perform the computations, the contractor shall provide the engineer with the
software identification, vendor's name, version number, and other pertinent data before beginning survey
activities. Computer generated computations shall show allinput dataincluding values assigned and
assumptions made.

The elevations of permanent and temporary bench marks shall be determined and recorded to the nearest 0.01
foot. Differential leveling and transit traverses shall be of such precision that the error of vertical closure in
feet shallnotexceed plusor minus 0.1 times the square root of the traverse distancein miles. Linear
measurements shall be accurate to within 1 footin 5,000 feet, unless otherwise specified in section 9 of this
specification. The an- gularerror of closure for transit traverses shall not exceed 1 minute times the square root
ofthenumber of angles turned.

The minimum requirements for placing slope stakes shall be at 100-foot stationsfortangents, aslittleas 25 feet
forsharpcurves, breaksintheoriginal groundsurfaceandatanyotherintermediate stationsnecessaryto
ensure

accuratelocation forconstructionlayoutand measurement. Slope stakesand cross sectionsshall be
perpendicular tothecenterline. Significantbreaksin grade shall be determined for cross sections. Distances
shallbe measured horizontally and recorded to the nearest 0.1 foot. Side shots for interim construction stakes
may be taken with a hand level.

Unless otherwise specified in section 9 of this specification, measurements for stationing and establishing the
loca- tion of structures shall be made to the nearest 0.1 foot.

Elevations for concrete work, pipes, and mechanical equipment shall be determined and recorded to the
nearest
0.01 foot. Elevations for earth work shall be determined and recorded to the nearest 0.1 foot.

4. Primary control
Thebaselines and bench marksfor primary control, necessary toestablish linesand gradesneeded for
construc- tion, are shown on the drawings and have been located on the job site.

These baselines and bench marks shall be used as the origin of all surveys, layouts, and measurements to
establish constructionlines and grades. The contractor shall take all necessary precautions to prevent the loss
ordamageof primary control points. Any stakesorcontrol pointslostor damaged by construction activity will be
reestablished by the contractor or at contractor expense.

5. Construction surveys
Beforework startsthatrequirescontractor performedsurveys, thecontractorshall submitin writingforthe
engi- neer'sreview: the name, qualifications, and experience of the individuals to be assigned to the survey
tasks.
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checking and any supplemental or interim staking

performing quantity surveys, measurements, and computations for progress payment

other surveys as described in section 9 of this specification

Method 2—Contractor performed surveys shall consist of all work necessary for:

establishing line and grade for all work

setting slope stakes for all work

checking and any supplemental or interim staking

establishing final grade stakes

performing quantity surveys, measurements, and computations for progress payment

other surveys as described in section 9 of this specification

Method 3—Contractor performed surveys shall consist of all work necessary for:

establishing line and grade for all work

setting slope stakes for all work

checking and any supplemental or interim staking

establishing final grade stakes

performing quantity surveys, measurements, and computations for progress payments

performing original (initial) and final surveys for determinations of final quantities

other surveys as described in section 9 of this specification.

6. Staking
Theconstruction stakingrequired fortheitem shallbe completed before work on anyitem starts. Construction
staking shall be completed as follows or as otherwise specified in section 9 of this specification:

Clearing and grubbing—The boundary of the area(s) to be cleared and grubbed shall be staked or flagged at a
maximum interval of 200feet, closerifneeded, toclearly mark thelimits of work. When contractor stakingisthe
basisfordeterminingtheareaforfinalpayment,allboundarystakeswillbereviewedbytheengineerbeforestart
of this work item.

(210-VI-NEH, January 2009) 5-1-9



Excavation and fill—Slope stakes shall be placed at the intersection of the specified slopes and ground
line. Slope stakesand thereference stakesforslopesshallbe marked with the stationing, required cutorfill,
sloperatio, and horizontal distance from the centerline or other control line. The minimum requirements for
placing slope stakes is outlined in section 3, Quality of work.

Structures—Centerline and offset reference line stakes forlocation, alignment, and elevation shall be placed
for all structures.

Records

All survey data shall be recorded in fully identified standard hard-bound engineering survey field notebooks with
consecutively numbered pages. All field notes and printed data shall include the purpose or description of the
work, the date the work was performed, weather data, sketches, and the personnel who performed and checked
thework. Electronically generated survey dataand computations shallbebound, pagenumbered, and crossref-
erenced in a bound field notebook containing the index for all survey activities. All work shall follow recognized
professional practice.

The construction survey records shall be available at all times during the progress of the work for examination
and use by the engineer and when requested, copies shall be made available. The original field notebooks and
otherre- cords shall be provided to and become the property of the owner before final payment and acceptance
of all work.

Complete documentationofcomputationsand supporting data for progresspaymentsshallbe submitted tothe
en- gineer with each invoice for payment as specified in section 9 of the specification. When the contractoris
required toconductinitial and final surveys asoutlined in section 5, Construction Surveys, notes shall be
provided as soon as possible after completion to the engineer for the purpose of determining final payment
quantities.

Payment

Method 1—For items of work for which lump sum prices are established in the contract, payment is made as
the work proceeds, after presentation of correct and accurate invoices by the contractor showing related costs
and evi- dence of the charges of suppliers, subcontractors, and others for supplies furnished and work
performed. Invoices for the total amount of the contract price will not be accepted until all surveys are
complete and required docu- mentation hasbeen determined complete. If the total of such paymentsisless
than the lump sum contract price

forthisitem, theunpaidbalancewillbeincludedinthefinal contract payment. Paymentofthe lump sum
contract price will constitute full compensation for completion of all work under the bid item.

Method 2—For items of work for which lump sum prices are established in the contract, payment is made as
the work proceeds with progress payment amounts determined asa percentage of the total work planned as
projected from the contractor's approved construction schedule. Payment of the lump sum contract price will
constitute full compensation for completion of all work under this bid item.

AllMethods—Payment will notbe provided under thisitem for the purchase price of materials or equipment
hav- ing a residual value.

Compensation for any item of work described in the contract, but notlisted in the bid schedule will be included
in the payment for the item of work to which it is made subsidiary. Such items and the item to which they are
made subsidiary are identified in section 9 of this specification.



Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details are:

Bid Item No. 6, Construction Surveys

)
2

3

&

50 oo

o
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)

(6)

In Section 5, Construction Surveys, Method 3 will apply.

The contractor shall notify the Contracting Officer’s Representative at least 7 days before beginning any
surveys. The contractor shall schedule, with written confirmation, a conference with the Contracting
Officer’s Representative, prior to beginning any surveys. In this conference the contractor shall outline
the details of the proposed surveys.

This item shall consist of performing all work specified herein:

establishing permanent references along the proposed alignment as shown on the drawings and at each
structure location, berm location, pipe ends, edges (top and toe) of all rip rap, and any other construction
item as applicable.

Establishing clearing boundaries.

Obtaining cross sections of the ground surface prior to construction. Cross sections shall be placed as a
minimum at full stations, significant breaks in the original and final ground surface and other
intermediate stations as necessary to assure accurate quantities. Proposed locations of sections shall be
submitted to the Contracting Officer’s Representative for approval at the pre-survey conference.

Setting cut stakes for all excavation.

Setting line and grade for roads, channels, pipes, conduits, structures, and other appurtances.
Setting grades for all concrete work.

Setting line, grade, and fill stakes for fills.

Checking and supplemental staking of all cuts and fills as the work progresses.

Setting “blue tops” for final grading of all fills.

Restaking any layout, or references that are removed or destroyed.

Making progress payment surveys.

Obtaining cross sections of all constructed surfaces that are required for determining the limit of pay
quantity.
Plotting all sections necessary for quantity computations.

Computing and checking all quantities for progress payments and final quantities for final payments.

Contract modifications will be made for construction contract modifications that require additional
surveys.

Certified As-built survey of the work area once all improvements have been installed and construction is
complete.

Surveys shall be certified by a surveyor licensed in the State of Florida.

Excavation and fill quantities shall be computed by the average end area method or by acceptable
electronic means approved by the Contracting Officer’s Representative. Proposed method shall be
discussed in the pre-survey conference.

In Section 8, Payment, Method 2 will apply.



Construction Specification 8—Mobilization and Demobilization

Scope

The work consists of the mobilization and demobilization of the contractor's forces and equipment necessary
for performingthe work required underthecontract. It doesnotinclude mobilization and demobilization for
specific items of work for which payment is provided elsewhere in the contract. Mobilization will not be
considered as work in fulfilling the contract requirements for commencement of work.

Equipment and material

Mobilization shallinclude all activities and associated costs for transportation of contractor's personnel, equip-
ment, and operating supplies to the site; establishment of offices, buildings, and other necessary general
facilities forthe contractor'soperationsatthesite; premiums paid for performance and paymentbonds
including coinsur- ance and reinsurance agreements as applicable; and other items specified in section 4 of
this specification.

Demobilization shall include all activities and costs for transportation of personnel, equipment, and supplies not
requiredorincludedinthecontractfromthesite;including the disassembly, removal, and site cleanup of
offices, buildings, and other facilities assembled on the site specifically for this contract.

This work includes mobilization and demobilization required by the contract at the time of award. If additional
mobilizationand demobilizationactivities and costs arerequired during the performanceofthecontractasa
result of changed, deleted, or added items of work for which the contractoris entitled to an adjustment in
contract price, compensation for such costs will be included in the price adjustment for the item or items of
work changed or added.

Payment

Payment will be made as the work proceeds, after presentation of paid invoices or documentation of direct
costs by the contractor showing specific mobilization and demobilization costs and supporting evidence of the
charges of suppliers, subcontractors, and others. When the total of such paymentsislessthanthelump sum
contractprice, thebalanceremaining will beincluded in the final contract payment. Payment of the lump sum
contract price for mobilization and demobilization will constitute full compensation for completion of the
work.

Paymentwillnotbe madeunderthisitem forthe purchasecostsof materialshavingaresidualvalue, the
purchase costs of materials to be incorporated in the project, or the purchase costs of operating supplies.

Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

Bid Item No. 7, Mobilization and Demobilization

This item shall consist of all work as described in Section 1 above.



Construction Specification 9—Traffic Control

Scope
Thework shallconsist ofestablishing trafficcontroland maintaining safe, convenientuse of publicroadsand
rights-of-way.

Traffic and access

The contractor's operations shall cause no unnecessary inconvenience to the public. The public rights-of-way
shall be maintained at all times unless interruption is authorized by proper local authority. Contractor's
authorized clos- ing or detour plans shall be provided to the engineer for approval.

Safeand adequate accessshallbeprovided and maintained to all public protection devicesandtoall critical
utility control locations. Facility access shall be continuous and unobstructed unless otherwise approved.

Storage of equipment and material in public streets

Construction materialsand equipmentshallnotbe stored or parked on publicstreets, roads,or highways.
During any material or equipment loading or unloading activities that may temporarily interfere with traffic, an
acceptable detour shall be provided for the duration ofthe activity. Any associated expense for thisactivity is
theresponsibil- ity of the contractor.

Excavated material, including suitable material that is intended for adjacent trench backfill or other earth
backfill as specified in section 5 of this specification, shall not be stored on public streets, roads, or highways
thatremain in service for the public. Any waiver of this requirement must be obtained from the properlocal
authority and ap- proved by the engineer. All excess and unsuitable material shallbe removed from the site as
soon as possible. Any spillage shall be removed from roadways before they are used by the public.

Street closures, detours, and barricades

The contractor shall comply with the requirements of all applicable responsible units of government for
closure of any street, road, or highway. The contractor shall provide the required barriers, guards, lights, signs,
temporary bridges,andflaggerstogether withinformingthe publicofany detoursandconstructionhazardsby
themostsuit-

able means available, such aslocalnewspapersorradio stations. The contractoris also responsible for
compliance with additional public safety requirements that may arise during construction. The contractor shall
furnish, install, and, upon completion of the work, promptly remove all signs, warning devices, and other
materials used in the performance of this work.

Unlessotherwise specified, the contractor shallnotify,in writing, the fire chief, police chief, county sheriff, state
patrol, schools that operate school buses, or any other government official as may be appropriate nolessthan 7
days before closing, partly closing, or reopening any street, road, or highway.

Unlessotherwise specified, thecontractor shall furnish totheengineerawritten planshowingthe proposed
meth- od of signing, barricading for traffic control, and safety for street detours and closures.

Alltemporary detourswillbe maintained toensureuseof publicrights-of-wayisprovidedinasafe manner. This
may include dust control, grading, and graveling as required in section 7 of this specification.



5. General and specific references
Allsigns, signals, barricades, use offlaggers, and other trafficcontrol and public safety devices shall conform to
the generalrequirementssetforthinthe Manualof Uniform Traffic Control Devices(MUTCD) and thelatest
editionof Standard Highway Signs and Standard Alphabets for Highway Signs and/or OSHA Construction
Industry Standards (29 CFRPart 1926), Subpart G, Signs, Signals, and Barricadesunlessotherwise specifiedin
section 7ofthisspecifi- cation.

6. Measurement and payment
Foritems of work for which specificlump sum prices are established in the contract, payment for the work is
made atthecontractlump sum price. Progress payments willbe made based uponthe percentage of estimated
totaltime thattrafficcontrol willberequired unless otherwise specified in section 7 of this specification.
Paymentwill consti- tutefullcompensationforallflaggers,labor, materials, equipment,and allotheritems
necessary andincidentalto completion of the work.

Compensation for any item of work described in the contract, but not listed in the bid schedule will be included
inthe payment for the item of work to which itis made subsidiary. Suchitems and items to which they are made
subsidiary are identified in section 7 of this specification.

7. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

Bid Item No. 8, Traffic Control

(1)  This item shall consist of providing a traffic control plan and installing proper traffic
warning signs and providing traffic control during construction. The contractor and/or
their certified traffic personnel shall notify the City of Milton Public Works Department
as well as the Police Department, the local Fire Department, and the local Ambulance
operator prior to road closures and/or activities that could potentially limit access or delay
access to the area.

(2) Warning signs and signals shall be placed in accordance with FDOT Manual on Uniform
Traffic Control Devices (MUTCD) and a plan shall be designed and implemented by
certified personnel.

(3) Flagmen shall be required when vehicles transporting equipment, materials, and supplies
are entering and leaving the construction site.

(4) Proper and adequate ingress and egress shall be maintained to all residences at all times.



Construction Specification 10—Water for Construction

Scope
The work consists of furnishing, transporting, measuring, and applying water as specified.

Facilities and equipment

The contractor shallinstall and maintain access and haul roads and furnish, operate, and maintain all pumps,
meters, piping, tanks, storage, and other facilities required to load, transport, store, distribute, and use
construction water as specified.

Thesefacilitiesshallbe equipped with accurate, work dedicated meters; tanksofknown volume;orother devices
thatprovideacorrect measurementofwatersupplied. Metersshallbeinstalledatthepointofdeliveryintowater
hauling equipment or application system, such as sprinkler systems or flooding systems, as specified.

Dust abatement and haul road maintenance

Waterfordustabatementandhaulroad maintenanceshallbeappliedtohaulroadsandotherdustproducing
areas asneeded to prevent air pollution or excessive dust (which causes impaired vision on trafficked roads
andin work areas) and to maintain the roads in good condition for safe and efficient operation during periods
of use. Roads thatmaybejointly used with the publicand by the contractor'sequipmentshallhave dust
abatementprovisionsac- ceptabletothe publicentitythathasroad maintenanceresponsibility. Compensation
forwaterused fordustabate- ment and haul road maintenance shall be as specified in section 8 of this
specification.

Earthfill, drainfill, and rockfill

Water required for proper installation of earthfill, drainfill, and/or rockfill shall be used in the fill materials as
speci- fiedinthe applicable construction specification(s). Compensation for construction waterused for
earthfill, drain- fill, and/or rockfill shall be as specified in section 8 of this specification.

Concrete, mortar, and grout

Water required in the mixing or curing of concrete, shotcrete, roller compacted concrete, or other portland ce-
mentmortarorgroutshall meettherequirementsofthe applicable construction specificationsand shallbeused
in conformance with those specifications. Payment for construction water used in these items is covered by the
applicable concrete, mortar, or grout specification, or a combination of these.

Other construction requiring water
Waterrequired and usedforotherconstructionactivitiesunderthiscontract, butnot specifically covered by this
specification shall be considered subsidiary to the item(s) of work that requires its use.

Measurement and payment
Method 1—For water items for which specific unit prices are established in the contract, the volume of water
furnished and used in accordance with the specifications will be measured to the nearest 1,000 gallons.

Payment for water is made at the contract unit price. Such payment will constitute full compensation for the
direct costsofwater. Allothercostsnecessaryfortransportation, distribution,and application are subsidiaryto
theitems of work with which they are associated.

Method 2—For water items for which specific unit prices are established in the contract, the volume of water
furnished and used in accordance with the specifications will be measured to the nearest 1,000 gallons.

Payment for water and the cost associated with transportation, distribution, and application is made at the
contract unit price. Such payment will constitute full compensation for completion of the work.

Method 3—For water items for which specific unit prices are established in the contract, the volume of water



used in accordance with the specifications will be measured to the nearest 1,000 gallons.

Paymentforwaterismadeatthecontractunitprice. Such payment, excluding water cost, will constitute full
com- pensation for completion of the work.

All methods—The following provisions apply to all methods of measurement and payment:

* The measurement for payment will include all water used except as noted in sections 5, 6, and 8 of this
specification. Measurement for payment willnotinclude waterthatisused inappropriately orinexcessof that

needed to accomplish the specified task.

* Compensation for any item of work described in the contract, but not listed in the bid scheduleisincluded in the
payment for the item of work to which it is made subsidiary. Such items and the items to which they are made
subsidiary are identified in section 8 of this specification.

8. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

a. Subsidiary Item, Water for Construction
(1) This item shall consist of all water necessary and incidental to curing of concrete, obtaining
proper moisture content for compaction of earthfill, proper watering of new vegetation, and other
items that require water as required on the drawings and in the specifications.

(2) No separate payment shall be made for this item. Compensation shall be included in the payment
for the respective bid item to which it is incidental.



Construction Specification 11—Removal of Water

Scope

The work consists of the removal of surface water and ground water as necessary to perform the construction
required by the contractin accordance with the specifications. It shallinclude: (1) constructing, installing,
build- ing, and maintaining all necessary temporary water containment facilities, channels, and diversions; (2)
furnishing, installing, and operating all necessary pumps, piping, and other facilities and equipment; and (3)
removing all such temporary works and equipment after their intended function is no longer required.

Diverting surface water

Thecontractor shallinstall, maintain, and operate all cofferdams, channels, flumes, sumps, and allother
tempo- rary diversion and protective works needed to divert streamflow and other surface water through or
around the construction site. Control of surface water shall be continuous during the period that damage to
construction work could occur. Unless otherwise specified and/or approved, the diversion outlet shall beinto
thesame drainageway that the water would have reached before being diverted.

Thecontractor shall furnish the contracting officer, in writing, a proposed plan for diverting surface water
before beginning any construction activitiesfor which a diversionisrequired, unless waivedin section 8 of this
specifica- tion. Acceptance of this plan or the waiving of the plan requirement will not relieve the contractor of
theresponsi- bilities related to this activity during the process of completing the work as specified.

Dewatering the construction site

Foundations, cutoff trenches, and all other parts of the construction site shall be dewatered and kept free of
stand- ing water and muddy conditions as necessary for the proper execution of the work. The contractor shall
furnish, install,operate,and maintainall drains, sumps, pumps, casings, well points, and allotherequipment
requiredto properly dewaterthesite asspecified. Dewatering systemsthatcause alossof soilfinesfromthe
foundation areas will not be permitted.

Thecontractorshall furnish the contractingofficer,in writing, a proposed plan for dewateringbefore
commencing with any construction activity for which dewatering may be required, unless waived in section 8
ofthis specifica- tion. Acceptance of this plan or the waiving of the plan requirement will not relieve the
contractor of the responsi- bilities for completing the specified work.

Dewatering borrow areas

The contractor shall maintain all borrow areas free of surface water or otherwise provide for timely and
effective removal of surface and subsurface water that accumulates within the borrow area, unless waivedin
section 8 of this specification. Borrow material shall be processed asnecessary to achieve proper and uniform
moisturecon- tent at the time of placement.

If pumping to dewater borrow areasis included as a bid item of work in the bid schedule, each pump discharge
pipeshallbeequipped with awater meter. The meter shallbe such thatthe measured quantity of wateris
accurate within 3 percentofthe true quantity. The contractor shall provide necessary support to perform
accuracy testsof the water meter when requested by the contracting officer.

Erosion and pollution control

Removal of water from the construction site, including the borrow areas, shall be accomplished so that erosion
and the transporting of sediment and other pollutants are minimized. Dewatering activities shall be
accomplished inamannerthatthewatertablewater qualityisnotaltered. Pollutioncontrol activitiesshallnot
conflict with the requirements of Construction Specification 5, Pollution Control, if it is a part of this
contract.



6. Removal of temporary works
When temporary works are no longer needed, the contractor shall remove and return the area to a
condition similar to that which existed before construction. Areas where temporary works were located shall
be graded for sightly appearance with no obstruction tonatural surface waterflows or the proper functioning
and access to the worksofimprovementinstalled. The contractorshall exerciseextremecareduringthe
removal stagestominimize the loss of soil sediment and debris that was trapped during construction.

Pipes,casings,and anyother materialused to dewaterthesite shallbe removed from temporary wells. The wells
shallbefilled togroundlevel withclean gravelorothersuitable materialapproved by thecontractingofficer. The
contractor shall exercise extreme care to prevent pollution of the ground water by these actions.

7. Measurement and payment
Method 1—Items of work listed in the bid schedule for removal of water, diverting surface water, and
dewatering construction sitesand borrow areas are paid for at the contractlump sum prices. Such payment
will constitute full compensation for alllabor, equipment, tools, and all otheritemsnecessary andincidental to
the completion ofthe work.

Method 2—Items of work listed in the bid schedule for removal of water, diverting surface water, dewatering
constructionsites, and dewateringborrow areas are paid for atthe contract lump sum prices. Such payment
will constitute full compensation for furnishing, installing, operating, and maintaining the necessary trenches,
drains, sumps, pumps, and piping and foralllabor, equipment, tools, and allotheritemsnecessaryand
incidental tothe completion of the work. The exceptionisthat additional payment for pumping to dewater
borrow areas and the removal of water will be made as described in the following paragraph.

If pumping to dewater borrow areasis a contractbiditem, paymentis made at the contract unit price, which
shall bethe price per 1,000 gallons showninthebid schedule. Such payment will constitute full compensation
for pump- ingonly. Compensation for equipment and preparation and for other costs associated with pumping
isincludedin thelumpsum paymentforremoval of water orthelump sum paymentfordewatering theborrow
areas. Paymentis made only for pumping thatis necessary to dewaterborrow areas that cannot be effectively
drained by gravity or that must have the water table lowered to be usable as a suitable borrow source.
Pumping for other purposes will not be included for payment under this item.

AllMethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule isincluded in the payment for the
contract lineitem towhichitismadesubsidiary. Suchitemsandtheitemstowhichtheyare made subsidiary
areidentified in section 8 of thisspecification.

8. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

Bid Item No. 10, Removal of Water

(D) This item shall consist of all works necessary and incidental to the removal of water in the work
area as needed to install the works of improvement. It is anticipated that standing water will be present at
times within the existing retention pond. Proper timing and scheduling of the work in this area could
prevent the need for significant dewatering measures. However, in any case, all areas of work shall be
properly prepared to obtain the required compaction as specified in this document and on the drawings.

2) The dewatering operation shall not create erosive conditions nor cause a condition of polluted
water downstream from the work site.

3) Measurement and payment shall be by Method 1.



Construction Specification 21—Excavation

Scope
The work shall consist of the excavationrequired by the drawings and specifications and disposal of the
excavated materials.

Classification
Excavationisclassified ascommon excavation, rock excavation, or unclassified excavationin accordance with
the following definitions or is designated as unclassified.

Common excavationis defined asthe excavationofall materialsthatcanbe excavated, transported, and
unloaded using heavy ripping equipment and wheel tractor-scrapers with pusher tractors or that can be
excavated and dumped into place or loaded onto hauling equipment by excavators having a rated capacity of
one cubic yard or larger and equipped with attachments (shovel, bucket, backhoe, dragline, or clam shell)
appropriate to the material type, character, and nature of the materials.

Rockexcavationisdefined astheexcavationofallhard,compacted, orcemented materialsthatrequireblasting
ortheuseofripping and excavatingequipmentlarger than defined forcommon excavation. The excavation and
removal ofisolated bouldersorrock fragmentslargerthan 1cubicyard encounteredin materialsotherwise con-
forming to the definition of common excavation shall be classified as rock excavation. The presence of isolated
bouldersorrock fragments largerthan 1 cubicyardis notinitself sufficient cause tochange the classification of
the surrounding material.

For the purpose of these classifications, the following definitions shall apply:

Heavy ripping equipment is a rear-mounted, heavy duty, single-tooth, ripping attachment mounted on a track
type tractor having a power rating of at least 250 flywheel horsepower unless otherwise specified in section
10.

Wheeltractor-scraperisaself-loading (notelevating) and unloading scraperhaving astruck bowlcapacityofat
least 12 cubic yards.

Pushertractorisatracktypetractorhavingapowerratingofatleast 250flywheelhorsepower equipped with
ap- propriate attachments.

Unclassified excavation is defined as the excavation of all materials encountered, including rock materials,
regard- less of their nature or the manner in which they are removed.

Unclassified excavation

Excavation designated as unclassified excavation shall include all materials encountered regardless of their
nature or the manner in which they are removed. When excavation is unclassified, none of the definitions or
classifications stated in Section 2, Classification, shall apply.

Blasting

Thetransportation,handling, storage,anduseofdynamiteandotherexplosivesshallbedirected and
supervised by a person(s) of proven experience and ability whois authorized and qualified to conduct blasting
operations. Blastingshallbe doneinamannerastopreventdamagetothe work orunnecessary fracturing of
theunderlying rock materials and shall conform to any special requirementsin section 10 of this specification.
When specifiedin section 10, thecontractor shall furnishthe engineer,in writing, ablasting planbefore
blastingoperationsbegin.



5. Use of excavated material
Method 1—Tothe extent they are needed, all suitable material from the specified excavations shallbe usedin
the construction ofrequired permanentearthfill or rockfill. The suitability of material for specific purposesis
deter- mined by the engineer. The contractor shall not waste or otherwise dispose of suitable excavated
material.

Method 2—Suitable material from the specified excavations may be usedin the construction of required
earthfill or rockfill. The suitability of material for specific purposes is determined by the engineer.

6. Disposal of waste materials
Method 1—All surplusorunsuitable excavated materials are designated as waste and shallbe disposed of at the
locations shown on the drawings.

Method 2—All surplus or unsuitable excavated materials are designated as waste and shall be disposed of by
the contractor at sites of hisown choosing away from the site of the work. The disposal shall be in an
environmentally acceptable manner that does not violate local rules and regulations.

7. Excavation limits
Excavations shall comply with OSHA Construction Industry Standards (29CFR Part 1926) Subpart P,
Excavations, Trenching, and Shoring. All excavations shall be completed and maintained in a safe and stable
condition through- out the total construction phase. Structure and trench excavations shall be completed to the
specified elevations andtothelength and widthrequiredtosafelyinstall,adjust,andremove anyforms,
bracing,orsupportsnecessary fortheinstallationofthe work. Excavationsoutsidethelines andlimits shown
onthedrawingsorspecified herein required to meet safety requirements shall be the responsibility of the
contractor in constructing and maintaining a safe and stable excavation.

8. Borrow excavation
When the quantities of suitable material obtained from specified excavations are insufficient to construct the
speci- fied earthfills and earth backfills, additional material shall be obtained from the designated borrow
areas. The extent and depth of borrow pits within the limits of the designated borrow areas shall be as
specified in section 10 or as approved by theengineer.

Borrow pits shallbeexcavated and finally dressed toblend with the existing topography and sloped to prevent
ponding and to provide drainage.

9. Overexcavation
Excavation in rock beyond the specified lines and grades shall be corrected by filling the resulting voids with
portland cement concrete made of materials and mix proportions approved by the engineer. Concrete that will
be exposed to the atmosphere when construction is completed shall meet the requirements of concrete
selected for use under Construction Specification 31, Concrete for Major Structures, or 32, Structure Concrete,
as appropriate.

Concrete that will be permanently covered shall contain notless than five bags of cement per cubicyard. The
con- crete shall be placed and cured as specified by the engineer.

Excavationinearthbeyond the specifiedlines and grades shall be corrected by filling the resulting voids with
ap- proved, compacted earthfill. The exception to thisisthatifthe earthis tobecome the subgrade for riprap,
rockfill, sand or gravel bedding, or drainfill, the voids may be filled with material conforming to the
specifications for the riprap,rockfill, bedding, or drainfill. Before correcting an overexcavation condition, the
contractorshallreviewthe planned corrective action with the engineer and obtain approval of the corrective
measures.



Measurement and payment

Foritems of work for which specific unit prices are established in the contract, the volume of each type and
class of excavation within the specified pay limitsis measured and computed to the nearest cubic yard by the
method of average cross-sectional end areas or by methods outlined in section 10 of this specification.
Regardlessof quanti- tiesexcavated, the measurementforpaymentismadetothe specified paylimitsexcept
thatexcavationoutsidethe specifiedlinesandgradesdirectedbytheengineertoremoveunsuitable materialis
included. Excavationrequired becauseunsuitableconditionsresultfromthecontractor'simproper
constructionoperations,asdeterminedbythe engineer, is not included for measurement and payment.

Method 1—The pay limits shall be as designated on the drawings.
Method 2—The pay limits shall be defined as follows:

. Theupperlimitshallbethe original ground surface asitexisted before the start of construction operations
exceptthatwhereexcavationisperformedwithin areasdesignatedfor previousexcavationorearthfill, the
upperlimitshall be the modified ground surfaceresulting from the specified previousexcavationorearth- fill.

. The lower and lateral limits shall be the neat lines and grades shown on the drawings.
Method 3 —The pay limits shall be defined as follows:

. Theupperlimitshallbe the original ground surface asitexisted before the start of construction operations
exceptthatwhereexcavationisperformed withinareasdesignatedforpreviousexcavationorearthfill, the
upperlimit shall be the modified ground surfaceresulting from the specified previousexcavationorearth- fill.

. Thelower andlaterallimits shall be the true surface of the completed excavation as directed by the engi- neer.

Method 4—The pay limits shall be defined as follows:

. Theupperlimitshallbethe original ground surface asitexisted before the start of construction operations
exceptthatwhereexcavationisperformed within areasdesignatedfor previousexcavationorearthfill, the
upperlimitshallbethe modified ground surfaceresulting from the specified previous excavationorearth- fill.

. The lower limit shall be at the bottom surface of the proposed structure.

. Thelaterallimits shall be 18inches outside of the outside surface of the proposed structure or shallbe verti- cal
planes 18inchesoutside of and parallel to the footings, whichever givesthelarger pay quantity, except as
provided in d below.

. Fortrapezoidalchannelliningsor similar structuresthataretobe supported uponthe sidesofthe excava- tion
withoutinterveningforms, thelateral limits shallbe at the underside of the proposed lining or struc- ture.

. Forthe purposesofthe definitionsinb,c,andd, above, any specified bedding or drainfill directly beneath or
beside the structure will be considered to be a part of the structure.

All methods—The following provisions apply to all methods of measurement and payment.

Payment for each type and class of excavation is made at the contract unit price for that type and class of
excava- tion. Such payment will constitute full compensation for all labor, materials, equipment, and all other
items neces- sary and incidental to the performance of the work except that extra payment for backfilling
overexcavation will be made in accordance with the following provisions.



10.

Payment forbackfilling overexcavation, as specified in section 8 of this specification,is madeonlyifthe
excavation outside specifiedlinesand gradesisdirected by the engineer toremove unsuitable material and if
theunsuitable condition is not a result of the contractor's improper construction operations as determined by
the engineer.

Compensation for any item of work described in the contract, but not listed in the bid schedule isincluded in

the payment fortheitem of work to whichitis made subsidiary. Suchitems and theitemsto which they are
made sub- sidiary are identified in section 10 of this specification.

Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

a. Subsidiary Item, Excavations

(1) This item shall consist of all common excavation necessary and incidental to the installation of
improvements to the specified neat lines and grades as shown on the drawings.

(2)  All suitable material resulting from the required excavation shall be stockpiled for later use in
backfilling operations. All excess unsuitable material shall become the property and responsibility

of the Contractor to dispose of off-site.

(3) All excavations shall be performed in a manner so as to minimize siltation and pollution to both air
and water.

(4) No separate payment shall be made for this item. Compensation shall be included in the payment
for the respective bid item to which it is incidental.

b. Bid Item No. 12, Excavations

(1) This item shall consist of all common excavation necessary and incidental to proper site grading per
the drawings. This item shall include excavations necessary for installation of the driving surface
and associated features as well as the grassed swale and all drainage patterns to the specified neat
lines and grades as shown on the drawings.

(2) Excess material shall be hauled off site and disposed of properly by the contractor.

(3) All excavations shall be performed in a manner so as to minimize siltation and pollution to both air
and water.

(4) Measurement and payment shall be by Lump Sum.



Construction Specification 23—Earthfill

Scope
Thework consistsofthe constructionofearthembankments,otherearthfills, and earthbackfillsrequired by the
drawings and specifications.

Earthfilliscomposed of natural earth materialsthatcanbeplaced and compacted by construction equipment
oper- ated in a conventional manner.

Earthbackfilliscomposed of natural earth material placed and compactedin confined spacesoradjacentto
struc- tures (including pipes) by hand tamping, manually directed power tampers or vibrating plates, or their
equivalent.

Material
All fill material shall be obtained from required excavations and designated borrow areas. The selection,
blending, routing, and disposition of material in the various fills shall be subject to approval by the engineer.

Fillmaterialsshallcontain nofrozensoil, sod, brush,roots,orotherperishable material. Rock particleslarger
than the maximum size specified for each type of fill shall be removed prior to compaction of the fill.

The types of material used in the various fills shall be as listed and described in the specifications and
drawings.

Foundation preparation
Foundations for earthfill shall be stripped to remove vegetation and other unsuitable material or shall be
excavated as specified.

Except as otherwise specified, earth foundation surfaces shall be graded to remove surface irregularities and
shall be scarified parallel to the axis of the fill or otherwise acceptably scored and loosened to a minimum
depth of 2 inches. The moisture content of the loosened material shall be controlled as specified for the
earthfill, and the surface material of the foundation shall be compacted and bonded with the first layer of
earthfill as specified for subsequent layers of earthfill.

Earth abutment surfaces shall be free of loose, uncompacted earth in excess of 2 inches in depth normal to the
slope and shall be at such a moisture content that the earthfill can be compacted against them to produce a good
bond between the fill and the abutments.

Rock foundation and abutment surfaces shallbe cleared of all loose material by hand or other effective means
and shall be free of standing water when fill is placed upon them. Occasional rock outcrops in earth
foundations for earthfill,exceptindamsandotherstructuresdesignedtorestrainthe movementofwater, shall
notrequirespecial treatment if they do not interfere with compaction of the foundation and initial layers of
the fill or the bond be- tween the foundation and thefill.

Foundation and abutment surfaces shall be no steeper than one horizontal to one vertical unless otherwise
speci- fied. Testpitsorothercavities shallbefilled with compacted earthfill conformingtothe specificationsfor
theearth- fill to be placed upon the foundation.



4. Placement

(a)

(b)

(c)

(@

(e)

Earthfill shall not be placed until the required excavation and foundation preparation have been completed and
the foundation hasbeeninspected and approved by the engineer. Earthfill shallnotbe placed upon a frozen
surface nor shall snow, ice, or frozen material be incorporated in the earthfill matrix.

Earthfill shall be placed in approximately horizontal layers. The thickness of each layer before compaction
shall not exceed the maximum thickness specifiedin section 10 or shownon the drawings. Materials placed by
dumping in piles or windrows shall be spread uniformly to not more than the specified thickness before being
compacted.

Hand compacted earth backfill shall be placed in layers whose thickness before compaction does not exceed
the maximum thickness specified for layers of earth backfill compacted by manually directed power tampers.

Earthbackfillshallbeplacedina mannerthatprevents damagetothestructuresand allowsthe structuresto
as- sumetheloadsfromtheearthbackfillgradually and uniformly. Theheightofthe earthbackfilladjacenttoa
struc- ture shall be increased at approximately the same rate on all sides of the structure.

Earthfill and earth backfill in dams, levees, and other structures designed to restrain the movement of water
shall be placed to meet the following additional requirements:

The distribution of materials throughout each zone shall be essentially uniform, and the earthfill shall be free
fromlenses, pockets, streaks, orlayersof material differing substantially in texture, moisture con- tent, or
gradation from the surrounding material. Zone earthfills shall be constructed concurrently unless otherwise
specified.

The surface of each layer shall be scarified parallel to the axis of the fill to a depth of notless than 2 inches
before the next layer is placed.

The top surface of embankments shall be maintained approximately level during construction with two
exceptions: A crown or cross-slope of about 2 percent shall be maintained to ensure effective drainage, or as
otherwise specified for drainfill or sectional zones.

Damembankmentsshallbeconstructedincontinuouslayersfromabutmenttoabutmentexcept where
openingstofacilitate construction orto allow the passage of streamflow during construction are specifi- cally
authorized in the contract.

Embankments built at different levels as described under (c) or (d) above shall be constructed so that the
slope of the bonding surfaces between embankment in place and embankment to be placed is not steeper than
3feethorizontal to 1 foot vertical. The bonding surface of the embankmentin place shall be stripped ofall
material not meeting the requirements of this specification and shall be scarified, moist- ened, and
recompacted when the new earthfill is placed against it. This ensures a good bond with the new earthfilland
obtainsthe specified moisture content and density at the contactoftheinplace and new earthfills.

5. Control of moisture content

Duringplacementandcompactionofearthfilland earthbackfill,the moisture contentofthe materialbeing
placed shall be maintained within the specified range.

Theapplication of watertotheearthfillmaterial shallbe accomplished atthe borrow areasinsofaras
practicable. Watermaybeappliedby sprinklingthe material after placementontheearthfill,ifnecessary.
Uniform moisture distribution shall be obtained bydisking.

Material thatistoo wet when deposited on the earthfill shall either be removed or be dried to the specified mois-
ture content prior tocompaction.



If the top surface of the preceding layer of compacted earthfill or a foundation or abutment surface in the zone
of contact with the earthfill becomestoo dry to permit suitablebond, it shall either be removed or scarified and
moist- ened by sprinkling to an acceptable moisture content before placement of the next layer of earthfill.

Compaction
Earthfill—Earthfill shallbe compacted according tothe following requirements for the classof compaction
speci- fied:

Class A compaction—FEach layer of earthfill shall be compacted as necessary to provide the density of the
earthfillmatrixnotlessthanthe minimum density specifiedin Section 10 oridentified onthe drawings. The
earthfill matrix is defined as the portion of the earthfill material finer than the maximum particle size allowed in
the reference compaction test method specified (ASTM D698 or ASTM D1557).

Class B compaction—Each layer of earthfill shall be compacted to a mass density not less than the mini-
mum density specified.

Class C compaction—FEach layer of earthfill shall be compacted by the specified number of passes of the type
and weightofrollerorotherequipment specified orby an approved equivalent method. Each passshall consist
of at least one passage of the roller wheel or drum over the entire surface of the layer.

Earthbackfill—Earth backfill adjacent to structures shall be compacted to a density equivalent to that of the
sur- rounding inplace earth material or adjacent required earthfill or earth backfill. Compaction shall be
accomplished byhandtampingormanually directed powertampers, platevibrators, walk-behind, miniature,
orself-propelled rollers. Unless otherwise specified heavy equipment including backhoe mounted power
tampers or vibrating compactors and manually directed vibrating rollers shallnotbe operated within 3 feet of
any structure. Towed or self-propelled vibrating rollers shallnotbe operated within 5 feet of any structure.
Compaction by means of drop weights operating from a crane or hoist is not permitted.

The passage of heavy equipment will not be allowed:
Over cast-in-place conduits within 14-days after placement of the concrete
Over cradled or bedded precast conduits within 7 days after placement of the concrete cradle or bedding

Overanytypeofconduituntil thebackfillhasbeen placed above the top surface ofthe structuretoaheight equal
toone-halftheclear spanwidth ofthe structure or pipe or 3feet, whicheveris greater, except asmay be specified
in section 10.

Compacting of earth backfill adjacent to structures shall not be started until the concrete has attained the
strength specified in section 10 for this purpose. The strength is determined by compression testing of test
cylinders cast by the contractor's quality control personnel for this purpose and cured at the work site in the
manner specifiedin ASTM C 31 for determining when a structure may be put into service.

Whentherequired strength of the concreteis not specified as described above, compaction of earth backfill
adja- centtostructures shallnotbe started untilthe following timeintervalshave elapsed after placement of
the con- crete.



Structure Time interval

(days)
Vertical or near-vertical walls with earth loading on one side 14
only
Walls backfilled on both sides simultaneously 7
Conduits and spillway risers, cast-in-place (with inside forms 7
in place)
Conduits and spillway risers, cast-in-place (inside forms 14
removed)
Conduits, pre-cast, cradled 2
Conduits, pre-cast, bedded 1
Cantilever outlet bents (backfilled both sides simultaneously) 3

7. Reworking or removal and replacement of defective earthfill
Earthfill placed at densities lower than the specified minimum density or at moisture contents outside the
specified acceptable range of moisture content or otherwise not conforming to the requirements of the
specifications shall bereworked to meettherequirementsorremoved and replaced by acceptable earthfill. The
replacementearthfill and thefoundation, abutment, and earthfill surfacesupon whichitisplaced shall
conformto all requirements of this specification for foundation preparation, approval, placement, moisture
control, and compaction.

8. Testing
During the course of the work, the contractor shall perform quality control tests, as applicable, to identify
earthfill and earth backfill materials; determine the reference maximum density and optimum moisture content;
and docu- mentthat the moisture content of material at the time of compaction and the density of earthfill and
earthbackfill in place conform to the requirements of this specification.

Determining Reference Maximum Density and Optimum Moisture Content—For Class A compaction, the refer-
ence maximumdensity and optimum moisture content shallbe determinedin accordance with the compaction
test and method specified on the drawings or in section 10.

Documenting Specification Conformance—In-place densities of earthfill and earth backfill requiring Class A
com- paction shall be measured in accordance with ASTM D1556, D2167, D2937, or D6938. Moisture contents of
earthfill and earthbackfill atthe time of compaction shallbe measuredinaccordancewith ASTM D2216,
D4643,0rD6938. Values of moisture content determined by ASTM D2216 are considered the truevalueofthe
soilmoisture. Values of moisture content determined by ASTM D4643 or D6938 shall be verified by
comparison tovaluesobtained by ASTM D2216. Valuesofin-place density and moisture content determined
bythesetests shallbecompared tothe minimum density and moisture content range specified on the
drawings or in section 10.

Correction for Oversize Particles—]If the materials to be used for earthfill or earth backfill contain more than 5
percent by dry weight of oversize rock particles (particles larger than those allowed in the specified compaction
testand method), correctionsforoversize particlesshallbe madeusing the appropriate proceduresexplainedin
ASTM D4718.

9. Measurement and payment
Foritems of work for which specific unit prices are established in the contract, the volume of each type and
com- paction class of earthfill and earth backfill within the specified zone boundaries and pay limitsis
measured and computed tothe nearestcubicyardbythe method of average cross-sectional end areas. Unless
otherwise specified in section 10, no deductionin volumeis made for embedded items, such as, but not limited
to, conduits, inlet struc- tures, outlet structures, embankment drains, sand diaphragm and outlet, and their
appurtenances.



10.

Thepaylimitsshallbeasdefined below, with the furtherprovisionthatearthfillrequired tofillvoidsresulting
from overexcavation of the foundation, outside the specified lines and grades, will be included in the
measurement for payment only under the followingconditions:

Where such overexcavation is directed by the engineer to remove unsuitable material, and

Wheretheunsuitableconditionisnotaresultofthe contractor'simproper constructionoperations asdeter-
mined by the engineer.

Earthfill beyond the specified lines and grades to backfill excavation required for compliance with OSHA
require- ments will be considered subsidiary to the earthfill bid item(s).

Method 1—The pay limits shall be as designated on the drawings.

Method 2—The pay limits shall be the measured surface of the foundation when approved for placement of the
earthfill and the specified neat lines of the earthfill surface.

Method 3—The pay limits shall be the measured surface of the foundation when approved for placement of the
earthfill and the measured surface of the completed earthfill.

Method 4—The pay limits shall be the specified pay limits for excavation and the specified neatlinesof the
earth- fill surface.

Method 5—The pay limits shall be the specified pay limits for excavation and the measured surface of the com-
pleted earthfill.

Method 6—Payment for each type and compaction classof earthfill and earth backfillis made at the contract
unit price for that type and compaction class of earthfill. Such payment will constitute full compensation for all
labor, material, equipment, and all other items necessary and incidental to the performance of the work.

Method 7—Payment for each type and compaction classof earthfill and earth backfillis made at the contract
unit price for that type and compaction class of earthfill. Such payment will constitute full compensation for all
labor, material, equipment,and allotheritemsnecessary andincidental tothe performance of the work except
furnish- ing, transporting, and applying water to the foundation and earthfill material. Water applied to the
foundation and earthfill material is measured and payment made as specified in Construction Specification
10.

Allmethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule is included in the payment for the
item of work towhichitis made subsidiary. Suchitemsand theitemstowhich they are made subsidiary are
identifiedin section 10 of this specification.

Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

A. Subsidiary Item, Earthfill

(1) This item shall consist of the loading, hauling, placement and compaction of all earthfill required for
the installation of the improvements to the specified neat lines and grades as shown on the drawings.
The earthfill is available via the excavations necessary to install the improvements.

(2) Compaction shall be in accordance with the plan details and the city public works manual. The
material shall be free from sod, brush, roots, or other perishable materials, large rocks and hard
lumps or clods larger than 3 inches in size. Costs associated with proper testing, monitoring, and



other items recommended by the geotechnical engineer shall be included in the bid item for
Contractor Quality Control.

(3) All earthfill shall be placed in a manner so as to minimize air and water pollution.

(4) No separate payment shall be made for this item. Compensation shall be included in the payment for
the respective bid item to which it is incidental.

B. Bid Item No. 14, Earthfill
(1) This item shall consist of the purchase, loading, hauling, placement and compaction of all earthfill

required for the filling, smoothing, shaping, and compaction of the Excavations for structure and
pipe installation to the specified neat lines and grades as shown on the drawings. This includes pipe
bedding and backfill and structure bedding and backfill.

(2) The source of borrow shall be off-site sources. Source of material shall be verified by the inspector.

(3) Compaction shall be in accordance with the plan details and the city public works manual.

(4) All earthfill shall be placed in a manner so as to minimize air and water pollution.

(5) Measurement and payment shall be made by Lump Sum.



Construction Specification 26—Topsoiling

Scope
The work consists of furnishing and spreading topsoil to specified depths at locations shown on the
drawings.

Quality of topsoil
Topsoil shall consist of friable surface soil reasonably free of grass, roots, weeds, sticks, rocks, or other
unsuitable material. Additional quality requirements, if any, are in section 7 of this specification.

Furnishing

Method 1—Topsoil shall be salvaged from designated earth surfaces that will be disturbed by construction
activi- ties. After designated sites have been cleared and grubbed, the topsoil shall be removed from the
designated areas and stockpiled atlocations shown on the drawings or acceptable to the engineer. Unsuitable
material encountered during removal of topsoil shall be disposed of at locations shown on the drawings or
approved by the engineer,

or it will be otherwise hauled and disposed of at locations removed from the construction site. The contractor is
responsibleforcomplyingwith alllocal rulesandregulationsand the paymentofany and all feesthat mayresult
from the disposal at locations outside the construction work limits.

Method 2—Topsoil shall be furnished from an offsite source designated by the contractor. The engineer shall
be granted access to the source for inspection and acceptance before delivery to the site. Testresults and
samples shall be provided when specified in section 7 of this specification.

Stockpiling
Stockpilesoftopsoil shallnotconflict with the requirements of Construction Specification 5, Pollution Control,
when made a part of this contract.

Spreading

Method 1—Spreading shall not be conducted when the ground or topsoil is frozen, excessively wet, or
otherwise in a condition detrimental to uniform spreading operations. Surfaces designated toreceive a topsoil
application shall be lightly scarified just before the spreading operation.

Followingthe spreadingoperation, the topsoil surface shall beleftreasonably smooth and withoutrutsor
surface irregularities that could contribute to concentrated waterflow downslope.

Method 2—Spreading shall not be performed when the ground or topsoil is frozen, excessively wet, or
otherwise in a condition detrimental to uniform spreading operations. Surfaces designated toreceive a topsoil
application shallbelightly scarifiedjustbeforethe spreadingoperation. Where compacted earthfillsare
designatedtobetop- soiled, the topsoil shallbe placed concurrently with the earthfill and shall be bonded tothe
compacted fill with the compacting equipment.

Followingthe spreadingoperation, the topsoil surface shall beleftreasonably smooth and withoutrutsor
surface irregularities that could contribute to concentrated waterflow downslope.

Measurement and payment
Method I—The total surface covered by topsoilis measured and the area(s) computed to the nearest square
yard. Payment for furnishing and placing topsoil is made at the contract unit price.



Method 2—The total surface covered by topsoil, except the surface area of embankments, levees, dikes, and
other earthfills not included for payment, is measured and the area(s) computed to the nearest square yard.

Paymentfortopsoil spread onthe surface of embankments, levees, dikes, and other earthfillsisincludedinthe
measurement and payment for that item of earthfill where topsoil application occurred.

Method 3—For items of work for which specific unit prices are established in the contract, the volume of
topsoil furnished and spread is computed to the nearest cubic yard by the method of average cross-sectional
end areas from surveys of the excavated topsoil stockpile or, if not stockpiled, cross-sectional surveys of the
borrow area(s). Payment for furnishing and spreading topsoil is made at the contract unit price.

Allmethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule isincluded in the payment for the
item of work towhichitis made subsidiary. Suchitemsand theitemstowhich they are made subsidiary are
identifiedin section 7 of this specification.

All payment methods—Payment will constitute full compensation for all labor, equipment, material, and

all otheritemsnecessaryandincidentaltothecompletionofthe work. Thisincludesexcavating, stockpiling,
hauling, spreading, and the wasting of unsuitable excavated material.

7. Items of work and construction details

B. Bid Item No. 15, Topsoiling

(1) This item shall consist of the loading, hauling, placement and compaction of all topsoil required for
the areas to be vegetated with sod to the specified neat lines and grades as shown on the drawings.
All disturbed road shoulders shall have top soil applied and graded according to the details on the
drawings. The new swale shall have topsoil applied and graded according to the details on the
drawings. Slopes within the existing pond shall have topsoil applied according to the details on the
drawings. Topsoil shall NOT be applied to pond bottoms.

(2) The source of borrow shall be verified by the inspector prior to applying topsoil material.
(3) All topsoil shall be placed in a manner so as to minimize air and water pollution.

(4) Measurement and payment shall be made by Method 1.



Construction Specification 32—Structure Concrete

Scope
The work shall consist of furnishing, forming, placing, finishing, and curing portland cement concrete as
required to build the structures described in section 24 of this specification.

Material
Aggregatesshall conformtotherequirementsofMaterial Specification 522, Aggregatesfor Portland Cement
Con- crete, unless otherwise specified. The grading of coarse aggregates shall be as specified in section 24.

Portland cement shall conform tothe requirements of Material Specification 531, Portland Cement, for the
speci- fied type.

Fly ash shall conform tothe requirementsof Material Specification 532, Supplementary Cementitious
Materials.

Air-entraining admixtures shall conformtotherequirementsof Material Specification 533, Chemical
Admixtures for Concrete. Ifair-entraining cementisused, any additional air-entraining admixture shall be of
thesametypeas that in the cement.

Water reducing and/or retarding admixtures shall conform to the requirements of Material Specification
533, Chemical Admixtures for Concrete.

Curing compound shall conform to the requirements of Material Specification 534, Concrete Curing
Compound.

Preformed expansion joint filler shall conform to the requirements of Material Specification 535, Preformed
Expansion Joint Filler.

Waterstops shall conform to the requirements of Material Specifications 537, Nonmetallic Waterstops, and 538,
Metal Waterstops, for the specified kinds.

Water usedin mixing and curing concrete shall be clean and free from injurious amounts of oil, salt, acid, alkali,
organic matter, or other deleterioussubstances.

Class of concrete
Concrete for structure concrete shall be classified as follows:

Clas Maximum net Minimu
s of water content m cement
conc (gal/bag) content
rete (bags/yd3)
300 6 5.5

oM

400 6 6

oM




4. Air content and consistency
Unlessotherwise specified, the slump shall be 3to 5inches. Ifair entrainmentis specified, the air content, by
vol- ume, shallbe 4 to 7 percent of the volume of the concrete. When specified, directed, or approved by the
engineer, a water-reducing, set-retarding, or other admixture shall be used. High range, water reducing agents
(superplasticiz- ers) maybe used toincrease workability, reduce water content, and control concrete
temperaturein hot weather. The maximum slump after adding high range water reducing agents shall be
7.5 inches.

5. Design of the concrete mix
The proportions ofthe aggregates shall be such asto produce a concrete mixture that works readily into the cor-
ners and angles of the forms and around reinforcement when consolidated, but does not segregate or exude free
water during consolidation.

Fly ash may be used asa partial substitution for portland cement in an amount of no more than 25 percent (by
weight) of the cement in the concrete mix, unless otherwise specified.

The maximum water tocementratioshallbe 0.5 unlessotherwise specified. When more thanonecementitious
materialisused, the maximum water tocementitious materialsratio shall be 0.5 unless otherwise specified.

Before the concrete is placed, the contractor shall furnish the contracting officer, for approval, a statement of
the materials and mix proportions (including admixtures, if any) intended for use. The statement shall
include evi- dence satisfactory to the contracting officer that the materials and proportions will produce
concrete conforming tothisspecification. The materials and proportions so stated shall constitute the "job
mix." After ajob mix hasbeen approved, neitherthe source,character, or grading ofthe aggregatesnorthe type
orbrand of cement oradmixture shall be changed without prior notice to the contracting officer. If such
changes are necessary, noconcrete contain- ing such new or altered material shall be placed until the
contracting officer has approved a revised job mix.

6. Inspection and testing
The engineer shall have free entry to the plant and equipment furnishing concrete under the contract. Proper
facili- ties shall be provided forthe engineertoinspect materials, equipment, and processes and to obtain
samplesofthe concrete. All tests and inspections will be conducted so as not to interfere unnecessarily with
manufacture and delivery of the concrete.

7. Handling and measurement of material
Materials shall be stockpiled and batched by methods that prevent segregation or contamination of aggregates
and ensure accurate proportioning of the ingredients of the mix. Except as otherwise provided in section 8,
cementand aggregates shall be measured asfollows:

Cementshall be measured by weight or in bags of 94 pounds each. When cementis measuredinbags, no
fraction of a bag shall be used unless weighed.

Aggregates shallbe measured by weight. Mix proportions shall be based on saturated, surface-dry weight. The
batchweightofeachaggregateshallbetherequired saturated, surface-dryweight plusthe weightofsurface
mois- ture it contains.

Water shallbe measured, by volume or by weight, to an accuracy within 1 percent of the total quantity of water
required for the batch.

Admixtures shall be measured within a limit of accuracy of 3 percent.

8. Mixers and mixing
Concrete shallbe uniform and thoroughly mixed when delivered tothe work site. Variationsin slump of more
than 1inch within a batch are considered evidence of inadequate mixing and shall be corrected by increasing
mixing time or other acceptable alternative.



10.

1.

For stationary mixers, the mixing time after allcement and aggregates are in the mixer drum shall be notless
than

1.5 minutes. When concrete is mixed in a truck mixer, the number of revolutions of the drum or blades at mixing
speed shall be not less than 70 nor more than 100.

Unlessotherwise specified, volumetricbatching and continuous mixing at the construction site are permitted.
To produce concrete meeting the specified proportioning and uniformity requirements, the batching and mixing
equip- ment shall conform to the requirements of ASTM Specification C 685 and shall be demonstrated by tests
with the job mix before the concrete is placed. Concrete made by this method shall be produced, inspected, and
certified in conformance with sections 6, 7, 8, 13, and 14 of ASTM Specification C 685.

No mixing water in excess of the amount called for by the job mix shall be added to the concrete during mixing
or hauling or after arrival at the delivery point.

Forms

Forms shall be of wood, plywood, steel, or other approved material and shall be mortar tight. The forms and
as- sociated falsework shall be substantial and unyielding and shall be constructed sothat the finished
concrete will conform to the specified dimensions and contours. Form surfaces shall be smooth and free from
holes, dents, sags, or otherirregularities. Forms shall be coated with a nonstaining form release agent before
being set into place.

Metaltiesoranchorageswithintheformsshallbeequipped with cones, she-boltsorotherdevicesthat permit
their removal to a depth of at least 1 inch without injury to the concrete. Ties designed to break off below the
surface of the concrete shall not be used without cones.

Alledgesthat will be exposed to view when the structureiscompleted shall be chamfered, unless finished with
molding tools as specified in Section 18.

Preparation of forms and subgrade

Prior to placement of concrete, the forms and subgrade shall be free of chips, sawdust, debris, water, ice,
snow, extraneous oil, mortar, or other harmful substancesor coatings and the temperature of all surfacestobe
incontact with the new concrete shall be not be less than 40 degrees Fahrenheit. Any oil on the reinforcing
steel or other surfaces required to be bonded to the concrete shall be removed. Rock surfaces shall be cleaned
by air-water cut- ting, wet sandblasting, or wirebrush scrubbing, asnecessary,and shallbe wetted
immediatelybefore placementof concrete. The earth surface shall be firm and damp. Placement of concrete on
mud, dried earth, or uncompacted fill or frozen subgrade is not permitted.

Itemstobeembeddedinthe concrete shall be positioned accurately and anchored firmly. Weepholes in walls

or slabs shall be formed with nonferrous material.

Conveying

Concreteshallbe delivered tothe site and discharged into the forms withinl-1/2 hours after the introduction of
the cementtothe aggregates. Inhot weather or under conditions contributing to quick stiffening of the
concrete, the time between the introduction of the cement to the aggregates and discharge shall not exceed 45
minutes.

The engineer may allow a longer time, provided the setting time of the concrete is increased a corresponding
amountbytheadditionofan approved set-retarding admixture.Inany case, concrete shallbe conveyed from
the mixertotheformsasrapidly aspracticableby methodsthat preventsegregationoftheaggregatesand
assureno loss of mortar occurs.



12. Placing
Concrete shall not be placed until the subgrade, forms, steel reinforcement, and embedded items have been in-
spected and approved. No concrete shall be placed except in the presence of the engineer. The contractor shall
givereasonable notice to the engineer each time concrete is to be placed. Such notice shall provide sufficient
time for the engineer toinspect the subgrade, forms, steel reinforcement, and other preparations for
compliance with the specifications. Other preparations include, but are not limited to, the concrete mixing
plant; delivery equipment system;placing, finishing, and curing equipment and system; schedule of work;
workforce; and heatingor cooling facilities, if applicable. Deficiencies are to be corrected before concrete is
delivered for placing.

The concrete shall be deposited as closely as possible toits final position in the forms. It shall be worked into
the cornersand anglesofthe forms and around all reinforcement and embedded itemsin a manner to prevent
segre- gation of aggregates or excessive laitance. Formed concrete shall be placed in horizontal layers not
more than 20 inchesthick. Concrete shallnotbe dropped morethan 5feet vertically unless suitable equipment
isusedtoprevent segregation. When high range waterreducing agents are used, the concrete shallnotbe
allowed to drop more than 10feet. Hoppers and chutes, pipes, or "elephant trunks" shallbe used asnecessary to
preventsegregation and the splashing of mortar on the forms and reinforcing steel above the layer being
placed.

Immediately after the concreteis placed in the forms, it shall be consolidated by spading, hand tamping, or
vibra- tion asnecessary to ensure a smooth surface and dense concrete. Each layer shall be consolidated to
ensure mono- lithicbond with the preceding layer. If the surface of a layer of concrete in place sets to the
degree thatit will not flow and merge with the succeeding layer when spaded or vibrated, the contractor shall
discontinue placing con- crete and shall make a construction joint according to the procedure specified in
section 13.

Ifplacingisdiscontinued when anincomplete horizontallayerisinplace, the unfinished end of thelayer shall
be formed by a vertical bulkhead.

13. Construction joints
Constructionjointsshallbe made atthelocations shownonthe drawings. If constructionjoints areneeded that
are not shown on the drawings, they shall be placed in locations approved by the engineer.

Where a feather edge would be produced at a construction joint, asin the top surface of a sloping wall, an insert
form shall be used so that the resulting edge thickness on either side of the joint is not less than 6 inches.

Inwallsand columns, aseachliftiscompleted, the top surface shallbeimmediately and carefully protected
from any condition that might adversely affect the hardening of the concrete.

Steel tying and form construction adjacent to concrete in place shall not be started until the concrete has cured
atleast 12 hours. Before new concrete is deposited on or against concrete that has hardened, the forms shall be
retightened. New concrete shall not be placed until the hardened concrete has cured at least 12 hours.

The surface of construction joints shall be cleaned of all unsatisfactory concrete, laitance, coatings, or debris
by washing and scrubbing with a wire brush or wire broom orby other means approved by the engineer. The
surface shall be kept moist for at least 1 hour before the new concrete is placed.



14.

15.

16.

17.

18.

19.

Expansion and contraction joints
Expansion and contraction joints shall be made only at locations shown on the drawings.

Exposed concrete edges at expansion and contraction joints shall be carefully tooled or chamfered, and the
joints shall be free of mortar and concrete. Joint filler shall be left exposed for its full length with clean and true
edges.

Preformed expansion joint filler shall be held firmly in the correct position as the concrete is placed.

When open joints are specified, they shall be constructed by the insertion and subsequent removal of a wooden
strip, metal plate, or other suitable templatein such a mannerthat the cornersofthe concrete are not chipped
or broken. The edges of open joints shall be finished with an edging tool before the joint strips are removed.

Waterstops

Waterstops shall be held firmlyin the correct position as the concreteis placed. Joints in metal waterstops
shall be soldered, brazed, or welded. Jointsin rubber or plastic waterstops shall be cemented, welded, or
vulcanized as recommended by the manufacturer.

Removal of forms

Forms shall not be removed without the approval of the engineer. Forms shall be removed in such a way as to
pre- vent damage to the concrete. Supports shall be removed in a manner that permits the concrete to take the
stresses of its own weight uniformly and gradually.

Finishing formed surfaces
Immediately after the forms are removed:

. All fins and irregular projections shall be removed from exposed surfaces.

. The holes produced on all surfaces by the removal of form ties, cone-bolts, and she-bolts shall be cleaned,

wetted, and filled with a dry-pack mortar. The mortar will consist of one part portland cement, three parts sand
thatwill passaNo. 16 sieve, and just sufficient water to produce a consistency such that thefillingisat the
point of becoming rubbery when the material is solidly packed.

Finishing unformed surfaces
Allexposed surfaces ofthe concrete shallbe accurately screeded to grade and then float finished, unless
specified otherwise.

Excessive floating or troweling of surfaces while the concrete is soft is not permitted.
Adding dry cement or water to the surface of the screeded concrete to expedite finishing is not allowed.

Joints and edges on unformed surfaces that will be exposed to view shall be chamfered or finished with molding
tools.

Curing

Concrete shall be prevented from drying for a curing period of at least 7 days after it is placed. Exposed surfaces
shall be kept continuously moist for the entire period, or until curing compound is applied as specified below.
Moistureshallbe maintained by sprinkling, flooding, or fog spraying, or by covering with continuously
moistened canvas, cloth mats, straw,sand, orother approved material. Wood formsleftin place duringthe
curing period shall be kept continuously wet. A formed surface shall be thoroughly wetted immediately after
formsareremoved and



shallbe kept wetuntil patchingandrepairs arecompleted. Wateror covering shallbe appliedin sucha way that
the concrete surface is not eroded or otherwise damaged.

Concrete, except at construction joints, may be coated with the approved curing compound instead of
continued application of moisture, except as otherwise specified in section 24. The compound shall be sprayed
on the moist concrete surface as soon asfree water has disappeared, but shall not be applied to any surface
until patching, re- pairs, and finishing of that surface are completed. The compound shallbe applied ata
uniformrate of notlessthan 1 gallon per 175 square feet of surface and shall form a continuous adherent
membrane over the entire surface.

Curing compound shall be thoroughly mixed before applying and continuously agitated during application.
Curing compound shall not be applied to a surface requiring bond to subsequently placed concrete, such as
construction joints, shear plates, reinforcing steel, and otherembeddeditems. Ifthe membraneisdamaged
duringthecuring period, the damaged area shallberesprayed attherate of application specified above. Any
surface covered by the membrane shall not be trafficked unless protected from wear.

20. Removal and replacement or repair
When concrete is honeycombed, damaged, or otherwise defective, the contractor shall remove and replace the
structureor structural member containing the defective concrete or, where feasible, correct or repair the
defective parts. The contracting officer determines the required extent of removal, replacement, or repair.
Before starting re- pair work, the contractor shall obtain the contracting officer'sapproval of the plan for
repairs. The contractor shall perform all repair work in the presence of the engineer.

21. Concreting in cold weather
Concreteshallnotbe mixednor placed when the daily minimum atmospherictemperatureislessthan 40
degrees Fahrenheit unless facilities are provided to prevent the concrete from freezing. The use of
accelerators or anti- freeze compounds is not allowed.

22. Concreting in hot weather
Thecontractorshall apply effective meanstomaintainthetemperature ofthe concrete below 90 degrees
Fahren- heit during mixing, conveying, andplacing.

23. Measurement and payment
For items of work for which specific unit prices are established in the contract, concrete is measured to the
neat lines shown on the drawings and the volume of concrete is computed to the nearest 0.1 cubic yard.
Measurement of concrete placed against the sides of an excavation without using intervening formsis made
only tothe neatnessor pay limits shown on the drawings. No deduction in volume is made for chamfers,
rounded or beveled edges, or for any void or embedded item that is less than 5 cubic feet in volume.

Paymentforeachitem of structure concreteis made at the contract unit price or the contract lump sum;
whichever is applicable for that item. Such payment constitutes full compensation for all labor, material,
equipment, transpor- tation, tools, forms, falsework, bracing, and all otheritems necessary and incidental to
the completion of the work except items listed for payment elsewhere in the contract. Compensation for any
item of work described in the contract, but not listed in the bid schedule, isincluded in the payment for the
item of work to which it is made sub- sidiary. Suchitemsandtheitemstowhichthey are madesubsidiary are
identifiedin section 24 of this specification.



24. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor are:

A.

)

)
3)
“

)
(6)

(7

®)
€))
(10)

Bid Item No. 16 thru 18, Structure Concrete

This item shall consist of all concrete and accessories required in the construction and installation
of the concrete structures, the curbing and the pipe end treatment to the neat lines and grades as
shown on the drawings.

Cement shall be Type Il conforming to the Material Specification 531.

Fine aggregate shall conform to the gradation limits as specified in ASTM C 33.

Coarse aggregate shall conform to the gradation limits of size number 57 or 67 as specified in
ASTM C 33.

The concrete shall be Class 4000M Concrete (4,000 psi @ 28 days).

The structure shall be FDOT approved pre-cast structure as shown on the drawings. Shop
drawings must be submitted to the engineer and approved prior to ordering structures.

Reinforcement shall be steel reinforcement as shown on the drawings and as per this
specification.

Payment shall be made at the contract unit price.
The inlet grate shall be H-20 traffic rated.

Concrete slump shall be no greater than 4 inches.



Construction Specification 32-A—Asphalt

Scope
The work shall consist of furnishing, placing, and finishing the Asphalt and the base material as
required to build the structures described in the “Items of Work...” section of this specification.

Asphalt Shoulder and Curbing Construction

All asphalt shoulders and curbing shall be constructed in accordance with the appropriate details on the
construction drawings and with the Standard Specifications of the Florida Department of Transportation
(Standard Specifications) as applicable.

2.1 Subgrade

Subgrade stabilization shall be done in accordance with applicable portions of the Standard Specifications.
Unsuitable material such as roots, stumps, muck, etc., will be removed to at least a depth of 2 feet below the
subgrade. The subgrade and shoulders shall be stabilized to a depth of 12 inches and a width of 3 feet
beyond the curb. The stabilized area shall be free of muck, roots, stumps, and other objectionable material.
The subgrade and shoulders shall be stabilized to obtain a minimum limerock bearing ratio of 40 and
compacted to a minimum of 96% and an average of 98% of maximum density as determined by Modified
Proctor ASTM D 1557. Compaction tests shall be done for every 500 linear feet of shoulder being
constructed.

2.2 Excavation and Embankment
Excavation and embankment shall be done in accordance with appropriate sections of the Standard
Specification to lines and grades indicated on the construction plans.

2.3 Curbing

The entire shoulder length along both sides of the roadway shall be constructed with asphalt curbs as
indicated on the plans. The curb shall be of the header type, 6” wide and 6” high as indicated on the plans.
The curb shall be machine placed with a mold to match the detail on the plans.

24 Base

Base shall be 6” thick Limerock as indicated on the plans. The material shall conform to the appropriate
section of the Standard Specifications and shall be primed and constructed according to the appropriate
section of the Standard Specifications. Thickness and density of the base shall be measured at intervals of
not less than 200 feet, in holes through the base of not less than 3 inches in diameter. Where the compacted
base in deficient by more than % inch, the contractor shall correct such areas by scarifying and adding
material for a distance of 100 feet in each direction from the edge of the deficient area, and the affected area
shall brought to the required state of compaction and to the required thickness and cross section. The base
shall be compacted to 98% of maximum density as determined by Modified Proctor ASTM D 1557.
Compaction tests shall be done for every 500 linear feet of shoulder being constructed.

2.5 Surfacing Asphalt

Type S-1 asphalt with a minimum thickness of 1-1/2” shall be installed along both sides of the roadway to
create a shoulder as indicated on the plans. The asphalt shall meet all specifications as given in the
appropriate section of the Standard Specifications, or equivalent, as determined by the engineer.



2.6 Inspection and Testing

During the construction, a field inspection of each phase will be made by the engineer or his designee. It is
the contractor’s responsibility to notify the engineer at least 48 hours before each phase of construction will
be ready for inspection. All testing of subgrade, base, and asphalt as indicated on the plans and in this
specification shall be done by a qualified testing company at the contractor’s expense. Certified satisfactory
test results must be submitted to the engineer at least 2 weeks prior to request for final payment of this
item.

3. Measurement and payment
For items of work for which specific unit prices are established in the contract, asphalt is measured to the neat
lines shown on the drawings and is computed to the nearest square yard. No deduction in volume is made for
chamfers, rounded or beveled edges, or for any void or embedded item that is less than 5 cubic feet in volume.

Payment for asphalt is made at the contract unit price. Such payment constitutes full compensation for all
labor, material, equipment, transportation, tools, forms, falsework, bracing, and all other items necessary and
incidental to the completion of the work except items listed for payment elsewhere in the contract.
Compensation for any item of work described in the contract, but not listed in the bid schedule, is included in
the payment for the item of work to which it is made subsidiary. Such items and the items to which they are
made subsidiary are identified in section 4 of this specification.

4. Items of Work and Construction Details
Items of work to be performed in conformance with this specification and the construction details therefor are:

A. Bid Item No. 19, Roadway Pavement
(1)  This item shall consist of furnishing and installing 2” thick, SP-12.5 asphalt with 8” thick sand
clay base within the designated driving surface areas to the neat lines and grades as shown on the
drawings.
(2)  Asphalt shall be Type SP-12.5 conforming to the Standard Specifications.

(3)  Base material shall be 8” thick sand clay conforming to the Standard Specifications.

(4)  Payment shall be made at the contract unit price.



Construction Specification 34—Steel Reinforcement

Scope
Thework shall consistoffurnishing and placing steel reinforcement for reinforced concrete or pneumatically
ap- plied mortar.

Material

Steelreinforcementshall conform totherequirementsofMaterial Specification 539, Steel Reinforcement (for
con- crete). Before reinforcement is placed, the surface of the bars and fabric and any metal supports shall be
cleaned toremove any loose, flaky rust, mill scale, oil, grease, or other undesirable coatings or foreign
substances. Epoxy- coated steelreinforcementshallbefreeof surfacedamage. After placement, the
reinforcementshallbe maintained in a clean and serviceable condition until it is completely embedded
within the concrete.

Bar schedule, lists and diagrams

Any supplemental bar schedules, barlistsorbar-bending diagrams required in section 10 of this specification
to accomplish the fabrication and placement of steel reinforcement shall be provided by the contractor. Before
rein- forcementis placed, the contractor shall furnish four copies of any such lists or diagrams to the
contracting officer for approval. Acceptance of the reinforcementisnot based on approval of these lists or
diagrams, but on inspec- tion of the steel reinforcement after it has been placed, tied, and supported and is
ready to receive concrete.

Bending

Reinforcement shall be cut and bentin compliance with the requirements of the American Concrete Institute
Standard 315. Bars shall not be bent or straightened in a manner that will injure or weaken the material. Bars
with kinks, cracks, or improper bends will be rejected.

Splicing bar reinforcement

Method 1—Splices of reinforcement shall be made only at locations shown on the drawings and provided by
the steel schedule. Placementofbarsat thelap splicelocations shown, whennotincontact, shall not befarther
apart than one-fifth the shown lap length and in any case no greater than 6 inches.

Method 2—Splices of reinforcement shall be limited to those locations shown on the drawings. Splice lengths
shallbe determined before fabrication and meet therequirementsof ACI Standard 318, Building Code
Require- ments for Reinforced Concrete, based upon design information in section 10 of this specification. Bar
placement drawingsand schedules shallbe provided for approval beforefabrication. The drawings shall show
allspliceloca- tions, layouts, and lap dimensions.

Splicing welded wire reinforcement
Unless otherwise specified, welded wire reinforcement shall be spliced in the following manner:

End-to-end—Adjacent sections shall be spliced end-to-end (longitudinal lap) by overlapping a minimum of one
full mesh plus 2inches plus thelength of the two end overhangs. The splice length is measured from the end of
the longitudinal wires in one piece of fabric to the end of the longitudinal wire in the lapped piece of fabric.

Side-to-side—Adjacent sections shall be spliced side to side (transverse lap) a minimum of one full mesh plus
2inches. The splicelength shall be measured from the centerline of the first longitudinal wirein one piece of
fabric to the centerline of the first longitudinal wire in the lapped piece of fabric.



7. Placing
Reinforcementshallbeaccurately placed and securedinpositiontopreventitsdisplacementduringthe
placement of concrete. Tack welding of barsis not permitted. Metal chairs, metal hangers, metal spacers, and
concrete chairs may be used to support the reinforcement. Metal hangers, spacers, and ties shall be placedin
such a mannerthat they are not exposed in the finished concrete surface. The legs of metal chairs or side form
spacers that may be exposed on any face of slabs, walls, beams, or other concrete surfaces shallhave a
protective coating or finish. The coatingorfinish canbe hotdip galvanizing, epoxycoating, plasticcoating, or
stainlesssteel. Metalchairsand spac- ersnot fully covered by a protective coating or finish shallhave a
minimum cover of 0.75 inch of concrete over the unprotected metal part. The exceptionisthatthose with
plastic coatings may have a minimum cover of 0.51inch of concrete over the unprotected metal part. Precast
concrete chairs shall be manufactured of the same class of con- crete as specified for the structure and shall
havethetie wires securely anchoredinthe chair ora V-shaped groove atleast 0.75inch in depth molded into
the upper surface to receive the steel bar at the point of support. Precast concrete chairs shall be clean and
moist at the time concrete 1s placed.

High density or structural plastic rebar accessories designed to ensure maximum concrete bond may be
substi- tuted for metal or concrete accessories in spacer applications as approved by the contracting officer.
Exposure of plastic rebar accessories at the finished concrete surface shall be kept to a minimum. Plastic
rebar accessories, whenused, shallbestaggered alongadjacentparallel barsand shallbe placed atintervalsno
closerthan 12inches. Plastic rebar accessories shall not be used in concrete sections 6 inches or less in
thickness.

Reinforcement shallnotbe placed until the prepared site hasbeeninspected and approved. After placement of
the reinforcement, concrete shall not be placed until the reinforcement hasbeen inspected and approved by
the con- tracting officer's technical representative (COTR).

8. Storage
Steel reinforcement stored at the work site shall be placed on platforms, skids, or other supports. Thisis done
so thatcontact withthe groundisavoided and the materialis protected from mechanicaldamage and/or
corrosion.

9. Measurement and payment
Method 1—For items of work for which specific unit prices are established in the contract, the weight of steel
re- inforcement placed in the concretein accordance with the drawingsis determined to the nearest pound by
compu- tationfromthe placing drawings. Measurementofhooksandbendsisbased ontherequirementsof ACI
Standard
315. Computation of weights of reinforcementis based on the unit weights established in tables 34—1 and
342 of this specification. Computation of weights for welded wire reinforcementnot shownin table 34—2 shall
bebasedon ACIStandard 315. The area of welded wire reinforcement placed in the concrete in accordance
with the drawings isdetermined to the nearest square foot by computation from the placing drawings withno
allowance forrequired laps. The weight of steel reinforcing in extra splices or extra-length splices approved
for the convenience of the contractor or the weight of supports and ties is not included in the measurement
for payment.

Paymentforfurnishing and placing reinforcing steelismade atthe contract unit price. Such payment
constitutes full compensation for all labor, material, equipment, and all other items necessary and incidental to
the completion of the work including preparing and furnishing bar schedules, lists, or diagrams; furnishing and
attaching ties and supports; and furnishing, transporting, storing, cutting, bending, cleaning, and securing all
reinforcements.



Method 2—For items of work for which specific unit prices are established in the contract, the weight of bar
rein- forcement placed in the concrete in accordance with the drawings is determined to the nearest pound by
computa- tionfromthe placing drawings. Measurementofhooksandbendsisbased ontherequirementsof ACI
Standard

315. Computation of weights of bar reinforcementis based on the unit weights established in table 34—1 of this
specification. The weight of steel reinforcing in extra splices or extralength splices approved for the
convenience of the contractor or the weight of supports and ties is not included in the measurement for
payment.

The area of welded wire reinforcement placed in the concrete in accordance with the drawingsis determined to
the nearest square foot by computation from the placing drawings with no allowance for required laps.

Payment for furnishing and placing barreinforcing steel is made at the contract unit price for bar
reinforcement. Payment for furnishing and placing welded wire reinforcing steelismade at the contract unit
pricefor welded wire reinforcement. Such paymentconstitutesfullcompensationforalllabor, material,
equipment,andallotheritems necessary andincidental to the completion ofthe workincluding preparingand
furnishingbarschedules, lists, or diagrams; furnishing and attaching ties and supports; and furnishing,
transporting, cutting, bending, cleaning, and securing all reinforcement.

AllMethods—Thefollowing provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule, is included in the payment for the
item

of work to which itis made subsidiary. Suchitemsto which they are made subsidiary are identified in section 10
of this specification.

Table 34-1 Standard reinforcing bars divided by eight. For example, the diameter of a#4 bar is 4+8
I =0.5 inch.
2/ The metric bar size has been rounded to a whole number that
- - Bar size designations- - Weight (Ib/ft) representsthe approximate diameter of the bar in millime-
E M ters.
n etr
g ic
1
i
s
h
3 10 0.376
4 13 0.668
5 16 1.043
6 19 1.502
7 22 2.044
8 25 2.670
9 29 3.400
1 32 4.303
0
1 36 5.313
1
1 43 7.650
4
1 57 13.600
8

1/ Thebar diameter (inches) equals the bar size number



Table 34—2

reinforcement

by W-
number

6x6—
W1.4 x
W14

6 x6—
W2.1 x
W2.1

6 x6—
W2.9 x
W2.9

6x6—
W4.0 x
W4.0

4 x4—
W1.4 x
W14

4 x4—
W2.1 x
W2.1

4%x4—
W2.9 x
W2.9

4 x4—
W4.0 x
W4.0

4x12—
W2.1 x
Wo0.9%
4x12—
W2.5 x
Wi1.1#

Rectangular welded wire

by steel
wire
gauge
(former
designa
tion)

6x6—
10 x
10

6x6—
8x8

6x6—
6 x6

6x6—
4 x4

4 x4—
10 x
10

4 x4—
8x8

4x4—
6x6

4 x4—
4 x4

4x12
—8x
12
4x12
—7x
11

1/ Style designationisdefinedin ACI Standard 3150fthe

American Concrete Institute.

2/ Welded smooth wirereinforcement with wires smaller than

size W1.4 is manufactured from galvanized wire.
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10. Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

Subsidiary Item, Steel Reinforcement

(1) This item shall consist of furnishing and placing all reinforcement required in the construction of
the improvements to the neat lines and grades as shown on the drawings.

(2)  No separate payment shall be made for this item. Compensation shall be included in the payment
for the respective bid items to which it is incidental.



Construction Specification 42—Concrete Pipe Conduits and Drains

Scope
Thework shall consistoffurnishing and installing concrete pipe orconcrete drain tile and the necessary fittings
as shown on the drawings.

Material
Reinforced concrete pressure pipe shall conform to the requirements of Material Specification 541,
Reinforced Concrete Pressure Pipe, for the type and strength specified.

Concrete culvert pipe shall conform to the requirements of Material Specification 542, Concrete Culvert Pipe,
for the kind of pipe specified.

Concrete irrigation pipe, drainage pipe, and drain tile shall conform to the requirements of Material
Specifi- cation 543, Nonreinforced Concrete Pipe, for the kind of pipe or tile specified.

Pipe fittings shall conform to the requirements of the applicable pipe specifications.

Sealing compound for filling rubber gasket joints shall conform to the requirements of Material
Specification 536, Sealing Compound for Joints in Concrete and Concrete Pipe.

Hot-pour joint sealer shall conform to the requirements of Material Specification 536, Sealing Compound for
Joints in Concrete and Concrete Pipe.

Cold-applied sealing compound shall conform to the requirements of Material Specification 536, Sealing
Com- pound for Joints in Concrete and Concrete Pipe.

Preformed sealing compound shall conform to the requirements of Material Specification 536, Sealing Com-
pound for Joints in Concrete and Concrete Pipe.

Joint packing shall be commercial grade oakum.

Preformed expansion joint filler shall conform to the requirements of Material Specification 535, Preformed
Expansion Joint Filler.

Portland cement concrete for bedding and cradles shall conform to Construction Specification 31,
Concrete for Major Structures, or Construction Specification 32, Structure Concrete.

Laying and bedding

Pipeandtileshallbelaid tothelineand grade shownonthedrawings. Unlessotherwise specified, belled pipe
shall belaid with the bells or grooves facing upstream. When precast pipe risers and other similar precast pipe
struc- tures areinstalled before pipeinstallation, pipe may beinstalled in the downstream direction with the
belled end upstream. Adequate bell clearance in the subgrade/bedding shall be provided.

Concrete cradles or bedding—Pipe to be cradled or bedded on concrete shall be set to the specified line and
grade and temporarily supported on precast concrete blocks or wedges until the cradle or bedding concrete is
placed. Concrete blocks or wedges used to temporarily support the pipe during placement of bedding or cradle
shall be of a class of concrete equal to or stronger than that to be used in the bedding or cradle.



Earth, sand, or gravel bedding—The pipe shall be uniformly bedded throughout its entire length to the depth
andinthe mannerspecifiedonthe drawings. The pipeshallbeloaded sufficiently duringbackfilling around the
sides to prevent displacement.

Perforated pipe shall be laid with the perforations down and oriented symmetrically about a vertical centerline.
Perforations shall be clear of any obstructions when the pipe is laid.

Elliptical pipeand pipe withellipticalor quadrantreinforcementshallbelaid sothatthevertical axis, as
indicated by markings on the pipe, is in a vertical position.

4. Joints
Pipejoints shall conform to the details shown on the drawings and to the requirements of sections 5 and 6 of this
specification applicabletothetypeofjointspecified. Except whereunsealedjointsareindicated, pipejointsshall
be sound and watertight at the pressure specified.

5. Jointing bell and spigot pipe
Rubber gasket joint, pressure pipe
Just before the joint is connected, the connecting surfaces of the spigot and the bell or coupling band, sleeve,
or collar shall be thoroughly cleaned and dried. Also, the rubber gasket and the inside surface of bell or
coupling band, sleeve, or collar shall be lubricated with a light film of soft vegetable soap compound (flax
soap). Therubber gasket shall be stretched uniformly asitisplaced in the spigot groove to ensure a uniform
volume of rubber around the circumference of the pipe.

Method I—The joint shall be connected by means of a pulling or jacking force so applied to the pipe that the
spigot enters squarely into thebell.

Method 2—The joint shall be connected in accordance with the manufacturer's recommendations.

Use with either method—When the spigot has been seated to within 0.5 inch of its final position, the position
of the gasketinthejoint shall be checked around the entire circumference of the pipe using a metal feeler
gauge.In any case where the gasketisfound tobe displaced, the joint shall be disengaged and properly
reconnected. After the proper position of the gasket has been confirmed, the spigot shall be completely pulled
into the bell and the section of the pipe shall be adjusted to line and grade.

Rubber gasket joints, sewer, and culvert pipe or irrigation pipe
Thepipe shallbejoinedin accordance with the gasket manufacturer'srecommendationsexceptasotherwise
specified.

Mastic sealed joints

At the time of assembly, the inside surface of the bell and the outside surface of the spigot shall be clean, dry,
and primed asrecommended by the manufacturer of the sealing compound. A closely twisted gasket of joint
packing of the diameter required to support the spigot at the proper grade and to make the joint concentric
shall be made in one piece of sufficientlength to pass around the pipe andlap at the top. The gasket shall be laid
inthebell through- out the lower third of the circumference. The end of the spigot shall be laid in the bell
throughout the lower third of the circumference. The end of the spigot shall be laid on the gasket, and the
spigot shall be fully inserted into the bell so that the pipe sections are closely fitted and aligned. The gasket
then shall be lapped at the top of the pipe and thoroughly packed into the annular space between the bell and
the spigot.

Hot-pour joint sealer—The sealing compound shall be heated to within the temperature range recommended
by themanufacturerand shallnotbeoverheatedor subjected toprolonged heating. Afterthejointisassembled
with thepipeinitsfinallocation, a suitablejoint runner shall be placed around thejoint with an openingleft at
the top.



Molten sealing compound shall be poured into the joint asrapidly as possible without entrapping air until the
an- nular space between bell and spigot is completely filled. After the compound has set, the runner may be
removed. Alternate joints may be poured before the pipeislowered into the trench. In thiscase the joint shall
be poured with the pipe in a vertical position without the use of the runner. The compound shall have
thoroughly set before the pipeis placed in the trench, and the pipe is handled so as to cause no deformation of
thejoint during placement.

Cold-applied sealing compound—The annular space between bell and spigot shall be completely filled with the
sealing compound. The compound shallbe mixed on thejobin accordance with the manufacturer's
recommenda- tions and in relatively small quantities so that setting will not be appreciable before
application.

Preformed sealing compound—dJoint packing is not required except as recommended by the manufacturer of
the sealing compound. Preformed strips or bands of the sealing compound shall be applied to the bell and
spigot be- foreassembly ofthejointin accordance with the manufacturer'srecommendations. Any compound
extruded from the interior side of the joint during assembly shall be trimmed even with the interior surface of
the pipe.

Cement mortar sealed joints

Cement mortar for joints shall consist of one part by weight of portland cement and two parts by weight of fine
sand with enough water added to produce a workable consistency. At the time of assembly, the inside surface of
the bell and the outside surface of the spigot shall be clean and moist.

With packing—A closely twisted gasket of joint packing of the diameter required to support the spigot at
the proper grade and to make the joint concentric shall be made in one piece of sufficient length to pass
around the pipeandlap atthetop. The gasket shall be saturated with neat cement grout, laid in the bell
throughoutthelower third of the circumference, and covered with mortar. The end of the spigot shall be fully
inserted into the bell so that the pipe sections are closely fitted and aligned. A small amount of mortar shall be
placedinthe annular space throughout the upper two-thirds of the circumference. The gasket then shall be
lapped at the top of the pipe and thoroughly packedintothe annularspacebetweenthebelland thespigot. The
remainderofthe annularspacethen shall be filled completely with mortar and beveled off at an angle of about
45 degrees with the outside of the bell.

If the mortar is not sufficiently stiff to prevent appreciable slump before setting, the outside of the joint thus
made shall be wrapped with cheesecloth. After the mortar has set slightly, the joint shall be wiped inside the
pipe. If the pipe is too small for a person to work inside, wiping may be done by dragging an approved swab
through the pipe as the work progresses.

Without packing—The lower part of the bell shall be filled with stiff mortar of sufficient thickness to make the
in- ner surface of the abutting sections flush. The spigot end of the pipe to be joined shall be fully inserted into
thebell sothatthe sections are closely fitted and aligned. The remaining annular space between the bell and
spigot shall then be filled with mortar and the mortar neatly beveled off at an angle of about 45 degrees with
the outside of the bell. After the mortar has set slightly, the joint shall be wiped inside the pipe. If the pipe too
small for a person to work inside, wiping may be done by dragging an approved swab through the pipe as the
work progresses.

Unsealed joints
When unsealed joints are specified, they shall conform to the details shown on the drawings.

Joining tongue and groove pipe

Cement mortar sealed joint

Mortar shall be as specified for bell and spigot joints. The tongue end of the section being placed shall be
covered with mortar and firmly pressed into the groove of the laid section so that the tongue fits snugly and
trulyinthe



groove and that mortaris squeezed out on both the interior and exterior of the joint. Care shall be taken that no
mortar falls from the groove end during the abutting operation. Immediately after the pipe sectionshavebeen
abutted, exposed external surface mortar shall be pressedinto the joint and any excess mortar removed. After
thisisdone, theinterior surface ofthejoint shall be carefully pointed and brushed smooth and all surplus
mortar removed.

Mastic sealed joints

Strips or bands of preformed sealing compound shall be applied to the tongue and groove before assembly of the
jointinaccordance withthe manufacturer'srecommendations. Anycompoundextruded fromtheinterior side of
the joint during assembly shall be trimmed even with the interior surface of the pipe.

Rubber gasket joints
Thepipe shallbejoinedin accordance with the gasket manufacturer'srecommendations exceptasotherwise
specified.

Unsealed joints
When unsealed joints are specified, they shall conform to the details shown on the drawings.

7. Banding

When external mortar bands are specified, they shall conform to the details shown on the drawings.

8. Curing mortar joints and bands
The external surface of mortarjoints shall be covered with moist earth, sand, canvas, burlap, or other approved
material and shall be kept moist for 10 days or until the pipeisbackfilled. Earth backfilling operations shall not
begin until 24 hours after joints are finished.

Water shall not be turned into the conduit within 24 hours after the joints are finished. Hydrostatic pressure shall
not be applied to the conduit before 14 days after the joints are finished.

9. Pressure testing
Method 1—Pressure testing of the completed conduit is not required.

Method 2—Before the concrete or earth backfill is placed around the conduit, the conduit shall be tested for
leaks in the following manner:

The endsofthe conduitsshall be plugged and a standpipe with a minimum diameter of 2 inches shall be
attached totheupstream plug. The conduit shallbebraced at each end to preventslippage. The conduit and the
standpipe shall be filled with water. The waterlevel in the standpipe shall be maintained a minimum of 10 feet
abovethe invert of the upstream end of the conduit for a period of not less than 2 hours. Any leaks shall be
repaired and the conduit shall be retested as described. The procedure shall be repeated until the conduitis
watertight.

Method 3—Before the concrete or earth backfill is placed around the conduit, the conduit shall be tested at the
specified test pressurefor a period of atleast 2hours. Anyleaks shallberepaired, and the conduit shallbe
retest- ed. The procedure shall be repeated until the conduit is watertight.

Method 4—Before the concrete or earth backfill is placed around the conduit joint to be tested, the joint shall
be testedinaccordanceto ASTM C 1103, Standard PracticeforJoint Acceptance TestingofInstalled Precast
Concrete Pipe Sewer Lines. Any joints showing leaks shall berelaid orrepaired, and the joint shall be retested.
The proce- dure shall be repeated until the joint passes the test.



10.

1.

For methods 2, 3, and 4, the pipe joints shall show no leakage. Damp spots developing on the surface of the pipe
are not considered leaks.

Measurement and payment

Method 1—For items of work for which specific unit prices are established in the contract, the quantity of
each kind, size, and class of pipe or tile is determined to the nearest 0.1 foot by measurement of the laid length
alongthe invert centerline of the conduit. Payment for each kind, size, and class of pipe or tileis made at the
contract unit priceforthatkind, size, and class. Such paymentconstitutesfull compensation for furnishing,
transporting, and installing the pipe or tile complete in place.

Method 2—For items of work for which specific unit prices are established in the contract, the quantity of
each kind, size, and class of pipe or tile is determined as the sum of the nominal laying lengths of the sections
used. Payment for each kind, size, and class of pipe or tileis determined as the sum of the nominal laying
lengthsofthe sections used. Payment for each kind, size, and class of pipe or tileis made at the contract unit
price for that kind, size, and class. Such payment constitutes full compensation for furnishing, transporting, and
installing the pipe or tile complete in place.

Allmethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but not listed in the bid schedule, isincluded in the payment for the

item of work towhichitismade subsidiary. Suchitemsand theitemstowhich they are made subsidiary are
identifiedin section 11 of this specification.

Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

Bid Items No. 21, Concrete Pipe Conduits and Drains

(N This item shall consist of furnishing and installing the reinforced concrete pipe to the specified
lines and grades as shown on the drawings.

(2)  The reinforced concrete pipe shall be in accordance with material specification 542 and FDOT
Class II1.

(3)  Pipe shall be furnished in sections of standard length and joints shall be sealed according to
section 6 of this specification with rubber gaskets. Once the joint is made, each joint shall be
wrapped with two layers of geotextile to extend at minimum 2 feet from the joint in both
directions.

(4) At junctions with structures, the opening shall be sealed around the pipe with grout and a concrete
collar shall be provided according to the detail on the drawings.

(5) Bedding and backfill shall be from on-site sources within the North Pond. Refer to the
geotechnical report.

(6)  Pressure testing is not required.

(7)  Measurement and payment shall be by Method 1.



Construction Specification 61—Rock Riprap

Scope

Thework shall consist of the construction of rock riprap revetments and blankets, including filter orbedding
where specified.

Material

Rock riprap shall conform to the requirements of Material Specification 523, Rock for Riprap, orif so specified,
shallbeobtained from designated sources. It shall befree from dirt, clay, sand, rock fines, and other material
not meeting the required gradationlimits.

Atleast 30 daysbeforerockisdelivered fromotherthan designated sources, the contractorshall designatein
writ- ing the source from which rock material will be obtained and provide information satisfactory to the
contracting officer that the material meets contract requirements. The contractor shall provide the contracting
officer's techni- cal representative (COTR) free access to the source for the purpose of obtaining samples for
testing. The size and grading of the rock shall be as specified in section 8.

Rock from approved sources shall be excavated, selected, and processed to meet the specified quality and
grading requirements at the time the rock is installed.

Based on a specific gravity of 2.65 (typical of limestone and dolomite) and assuming the individual rock is
shaped midway between a sphere and a cube, typical size/weight relationships are:

Siev Approx. Weight of test pile
e weight of

size rock

of

rock

161inches 300 pounds 6,000 pounds
11inches 100 pounds 2,000 pounds

6 inches 15 pounds 300 pounds

When specified in Section 8 or when itisnecessary to verify the gradation of the rock riprap, a particle size
analysis shall be performed in accordance with ASTM D5519, Test Method A or B. The analysis shall be
performed at the work site on a test pile of representative rock. The mass of the test pile shall be at least 20
times the mass of the largest rock in the pile.

Theresults of the test shall be compared to the gradation required for the project. Test pile results that donot
meet the construction specifications shall be cause for the rock to be rejected. The test pile that meets contract
require- ments shall be left on the job site as a sample for visual comparison. The test pile shall be used as part
of thelast rock riprap to be placed.

Filter or bedding aggregates when required shall conform to Material Specification 521, Aggregates for
Drainfill and Filters, unless otherwise specified. Geotextiles shall conform to Material Specification 592,
Geotextile.

Subgrade preparation

The subgrade surface on which the rock riprap, filter, bedding, or geotextile is to be placed shall be cut or filled
and gradedtothelinesand gradesshownonthe drawings. When fill to subgrade linesisrequired, it shall
consistofap- proved material and shall conform to the requirements of the specified class of earthfill.



Rockriprap,filter, bedding, or geotextile shallnot be placed untilthe foundation preparationiscompleted and
the subgrade surface has been inspected and approved.

4. Equipment-placed rock riprap
The rock riprap shall be placed by equipment on the surface and to the depth specified. It shall be installed to
the full course thickness in one operation and in such a manner as to avoid serious displacement of the
underlying material. Therock for riprap shall be delivered and placed in a manner thatensurestheriprapin
placeisreason- ablyhomogeneouswiththelargerrocksuniformly distributed and firmlyincontactoneto
anotherwiththesmaller rocks and spalls filling the voids between the larger rocks. Some hand placing may be
required to provide a neat and uniform surface.

Rockriprapshallbeplacedinamannertopreventdamagetostructures. Hand placingisrequired asnecessary
to prevent damage to any new and existing structures.

5. Hand placed rock riprap
The rock riprap shall be placed by hand on the surface and to the depth specified. It shall be securely bedded
with thelargerrocks firmly in contact one to another without bridging. Spacesbetween the larger rocks shall
befilled with smallerrocks and spalls. Smallerrocks shallnotbe grouped as a substitute forlargerrock. Flat
slabrock shall be laid on its vertical edge except whereitislaid like paving stone and the thickness of the rock
equals the speci- fied depth of the riprap course.

6. Filter or bedding
Whenthe contract specifies filter, bedding, or geotextilebeneath the rock riprap, the designated material shall
be placedontheprepared subgrade surface as specified. Compaction of filter orbedding aggregateisnot
required, but the surface of such material shall be finished reasonably smooth and free of mounds, dips, or
windrows.

7. Measurement and payment
Method 1—For items of work for which specific unit prices are established in the contract, the quantity of
each type of rock riprap placed within the specified limits is computed to the nearest ton by actual weight. The
volume of each type of filter or bedding aggregate is measured within the specified limits and computed to the
nearest cubic yard by the method of average cross-sectional end areas. For each load of rock riprap placed as
specified, the contractor shall furnish to the COTR a statement-of-delivery ticket showing the weight to the
nearest 0.1 ton.

Paymentismade at the contract unit price for each type of rock riprap, filter, or bedding. Such paymentis
consid- ered full compensation for completion of the work.

Method 2—For items of work for which specific unit prices are established in the contract, the quantity of
each type of rock riprap placed within the specified limits is computed to the nearest 0.1 ton by actual weight.
The quantity of each type of filter orbedding aggregate delivered and placed within the specified limitsis
computedto the nearest 0.1 ton. For each load of rock riprap placed as specified, the contractor shall furnish to
the engineer a statement-of-deliveryticket showingthe weighttothenearest0.1ton. Foreachload offilteror
beddingaggregate, thecontractor shallfurnishtothe COTR astatement-of-delivery ticket showing the weight
tothenearest0.1ton.

Paymentismade at the contract unit price for each type of rock riprap, filter, or bedding. Such paymentis
consid- ered full compensation for completion of the work.

Method 3—For items of work for which specific unit prices are established by the contract, the volume of each
type of rock riprap and filter orbedding aggregateis measured within the specified limits and computed to the
nearest cubic yard by the method of average cross-sectional end areas.



Paymentismade at the contract unit price for each type of rock riprap, filter, or bedding. Such paymentis
consid- ered full compensation for completion of the work.

Method 4—For items of work for which specific unit prices are established by the contract, the volume of each
typeofrockriprap,includingfilterandbeddingaggregate,ismeasured withinthe specified limitsandcomputed
to the nearest cubic yard by the method of average cross-sectional end areas.

Paymentismadeatthecontractunitpriceforeach typeofrockriprap,includingfilterand bedding. Such
payment is considered full compensation for completion of the work.

Method 5—For items of work for which specific unit prices are established by the contract, the quantity of
each type of rock riprap placed within the specified limits is computed to the nearest ton by actual weight. For
eachload ofrock forriprap placed as specified, the contractor shall furnish tothe COTR a statement-of-delivery
ticket show- ing the weight to the nearest 0.1 ton.

Paymentis made atthe contract unit price for each type of rock riprap, including geotextile used for filter or
bed- ding. Such payment is considered full compensation for completion of the work.

Method 6—For items of work for which specific unit prices are established by the contract, the volume of each
type of rock riprap is measured within the specified limits and computed to the nearest cubic yard by the
method of average cross-sectional end areas.

Paymentis made atthe contract unit price for each type of rock riprap, including geotextile used for filter or
bed- ding. Such payment is considered full compensation for completion of the work.

All methods—The following provision applies to all methods of measurement and payment. Compensation
for any item of work described in the contract, but not listed in the bid schedule, isincluded in the payment for
the item of work towhichitismade subsidiary. Suchitemsandtheitemstowhich they are made subsidiary are
identi- fied in section 8.

Noseparate paymentis madefortestingthe gradation ofthe test pile. Compensation fortestingisincludedin
the appropriate bid item forriprap.

Items of work and construction details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

Bid Item No. 22 and 23, Rock Riprap

(D This item shall consist of furnishing and installing the loose bedding stone and rock riprap to the neat
lines and grades as shown on the drawings.

2) All excavation and shaping required to prepare the foundation for rock placement and backfill around
the completed installation shall be considered as included in this item.

3) Riprap may be equipment placed with hand work to fill voids and provide uniformity. Hand
placement of the rock will be required where adjacent to any structure.

4 The riprap shall be a durable stone with a minimum unit weight of 165 pounds per cubic foot. Riprap
gradation shall conform to the requirements of Class 2 riprap, Alabama Highway Department Standard
Specification for Highway Construction, Section 814 (Current Edition). Stone for Class 2 riprap shall
consist of reasonably well graded durable rock ranging from 6” to 20”. No more than 10% greater
than 16”; no more than 50% less than 12”; no more than 10% less than 6.

&) The bedding stone shall be a durable stone with a minimum unit weight of 165 pounds per cubic foot.
Stone shall be reasonably graded to allow for proper protection of the geotextile while placing the

Class 2 riprap. Size shall range between 2 and 6 inches.

6) Written material certification for the rock riprap will not be required unless there is reasonable doubt
that the item proposed for use meets the requirements of this specification.

@) Measurement and payment shall be by method 5.



Construction Specification 94—Contractor Quality Control

Scope
The work consists of developing, implementing, and maintaining a quality control system to ensure that the
speci- fied quality is achieved for all materials and work performed.

Equipment and materials

Equipment and material used for quality control shall be of the quality and condition required to meet the test
specificationscitedin the contract. Testing equipmentshallbe properly adjusted and calibrated at the start of
op- erations and the calibration maintained at the frequency specified. Records of equipment calibration tests
shall be availabletotheengineeratall times. Equipmentshallbeoperated and maintained by qualified
operatorsaspre- scribedinthe manufacturer'soperatinginstructions, thereferencesspecified,and as
specifiedinsection 10ofthis specification. Allequipmentand materialsusedin performing quality control
testing shallbeasprescribedbythe test standards referenced in the contract or in section 10.

Allequipmentand materialsshallbehandled andoperatedinasafeand proper mannerandshallcomply with
all applicable regulations pertaining to their use, operation, handling, storage, and transportation.

Quality control system

Method 1—The contractor shall develop, implement, and maintain a system of quality control to provide the
speci- fied material testing and verification of material quality before use. The system activities shallinclude
procedures to verify adequacy of completed work, initiate corrective action to be taken, and document the
final results. The identificationofthe quality control personneland theirdutiesand authoritiesshallbe
submittedtothecontracting officer in writing within 15 calendar days after notice of award.

Method 2—The contractor shall develop, implement, and maintain a system adequate to achieve the specified
qualityofallwork performed, materialincorporated,and equipmentfurnished beforeuse. The system
established shall be documented in a written plan developed by the contractor and approved by the
contracting officer. The system activities shallinclude the materialtesting andinspection needed toverify the
adequacyof completed work and procedures to be followed when corrective action is required. Daily records to
substantiate the conduct of the system shall be maintained by the contractor. The quality control plan shall
coverallaspectsof quality controland shalladdress,asaminimum, all specified testingandinspection
requirements. The plan provided shallbeconsis- tent with the planned performanceinthecontractor's
approved construction schedule. The plan shallidentify the contractor's onsite quality control manager and
provide anorganizational listing of all quality control personnel andtheirspecificduties. The written plan
shallbe submitted tothecontractingofficer within 15calendardaysafter notice of award. The contractor shall
not proceed with any construction activity that requiresinspection until the written plan is approved by the
contracting officer.

All methods—The quality control system shall include, but not be limited to, a rigorous examination of
construc- tion material, processes, and operation, including testing of material and examination of manufacturer's
certifica- tions as required, to verify that work meets contract requirements and is performed in a competent
manner.



4. Quality control personnel
Method 1—Quality control activities shall be accomplished by competent personnel. A competent personis:
One whoisexperienced and capable ofidentifying, evaluating, and documenting that materials and processes
being used will resultin work that complies with the contract; and, who has authority to take prompt action to
remove, replace, or correct such work or products not in compliance. Off-site testing laboratories shall be
certified or in- spected by a nationally recognized entity. The Contractor shall submit to the Contracting Officer,
for approval, labo- ratory certificationorinspectioninformation. The Contractor shallsubmittothe
Contracting Officer,forapproval, thenames, qualifications, authorities, certifications, and availability of the
competentpersonnel whowill perform the quality control activities.

Method 2—Quality control activities shall be accomplished by competent personnel who are separate and
apart from line supervision and whoreport directly to management. A competent personisone whois
experienced and capable ofidentifying, evaluating, and documenting that material and processesbeing used
willresultin work that complies with the contract, and who has authorization to take prompt action to
remove, replace, or correct

such work or productsnotin compliance. Offsite testinglaboratories shall be certified orinspected by a
nationally recognized entity. The Contractorshall submittothe Contracting Officer, for approval,laboratory
certificationor inspectioninformation. The contractor shall submit tothe contracting officer, for approval, the
names, qualifica- tions, authorities, certifications,and availability of the competent personnel who will
performthe quality control activities.

5. Post-award conference
The contractor shall meet with the contracting officer before any work begins and discuss the contractor's
quality control system. The contracting officer and the contractor shall develop a mutual understanding
regarding the qual- ity control system, including procedures for correcting quality control issues.

6. Records
The contractor's quality control records shall document both acceptable and deficient features of the work and
corrective actions taken. All records shall be on forms approved by the contracting officer, belegible, and be
dated and signed by the competent person creating the record.

Unless otherwise specified in section 10 of this specification, records shall include:

a.Documentation of shop drawingsincluding date submitted toand date approved by the contracting officer,
results of examinations, any need for changes or modifications, manufacturer's recommendations and certi-
fications, if any, and signature of the authorized examiner.

b.Documentation of material delivered including quantity, storage location, and results of quality control
examinations and tests.

c. Type, number, date, time, and name of individual performing quality control activities.

d.The materialoriteminspected andtested, thelocation and extent of such material oritem, and a descrip- tion of
conditions observed and test results obtained during the quality control activity.

e.The determination that the material or item met the contract provisions and documentation that the engi- neer
was notified.

f. For deficient work, the nature of the defects, specifications not met, corrective action taken, and results of
quality control activities on the corrected material or item.

7. Reporting results
Theresultsof contractor quality controlinspections and tests shallbecommunicated totheengineer
immediately upon completion of the inspection or test. Unless otherwise specified in section 10, the original
plus one copy of all records, inspections, tests performed, and material testing reports shall be submitted to the
engineer within one



10.

working day of completion. The original plus one copy of documentation of material delivered shall be
submitted to the engineer before the material is used.

Access
Thecontractingofficerand the engineershallbe given free accesstoall testing equipment, facilities, sites, and
related records for the duration of the contract.

Payment

Method 1—For items of work for which lump sum prices are established in the contract, paymentis made as
the work proceeds, after presentation by the contractor of invoices showing related costs and evidence of
charges by suppliers, subcontractors, and others for furnishing supplies and work performed. Ifthe total of
such paymentsis lessthanthelump sum contractpriceforthisitem,theremainingbalanceisincludedinthe
final contract payment. Payment of the lump sum contract price constitutes full compensation for
completion of the work.

Paymentisnot made under thisitem for the purchase cost of material and equipment having a residual value.

Method 2—Foritems of work for which lump sum prices are established in the contract, payment is prorated
and paidinequal amounts on each monthly estimate. The number of months used for prorating shall be the
number estimated to complete the work. Thefinal month's prorate amountis made with the final payment.
Paymentas described above constitutes full compensation for completion of the work.

Paymentisnot made under thisitem for the purchase cost of material and equipment having a residual value.

All methods—Compensation for any item of work described in the contract, but not listed in the bid schedule,
1s included in the payment for the item of work to which it ismade subsidiary. Suchitems and the items to
which they are made subsidiary are identified in section 10.

Items of work and construction details
Items of work to be performed in conformance with this specification and the construction details therefor
are:

Bid Item No. 24, Contractor Quality Control

(1) This item shall consist of the contractor providing and maintaining an effective quality control
program on all items of work included in this contract. This shall include all required testing and
all means necessary for verification that the work meets the requirements of the drawings and
specifications.

2) In Section 3, Quality Control System, Method 2 shall apply

3) In Section 4, Quality Control Personnel, Method 2 shall apply.

4) The burden of proof that the work performed meets contract requirements is the contractor’s.

®)] Inspection is defined as a rigorous examination of construction materials, processes, and
operations to verify that work meets contract requirements.

(6) The contractor’s inspection system shall be approved by the contracting officer and be operational
before commencement of work.

@) Quality control tests shall be conducted in accordance with the standard test methods identified in

the specifications and on the drawings.
(8 Payment shall be made by Method 1.



Construction Specification 95—Geotextile

Scope
This work consists of furnishing all material, equipment, and labor necessary for the installation of
geotextiles.

Quality

Geotextiles shall conform to the requirements of Material Specification 592 and this specification.

Storage

Before use, the geotextile shall be stored in a clean, dry location out of direct sunlight, not subject to extremes
of either hot or cold temperatures, and with the manufacturer's protective cover undisturbed. Receiving,
storage, and handling at the job site shall be in accordance with the requirements listed in ASTM D 4873.

Surface preparation

The surface on which the geotextile is to be placed shall be graded to the neat lines and grades as shown on the
drawings. It shall bereasonably smooth and free ofloose rock and clods, holes, depressions, projections, muddy
conditions, and standing or flowing water (unless otherwise specified in section 7 of this specification).

Placement

Before the geotextileis placed, the soil surface will be reviewed for quality assurance of the design and
construc- tion. The geotextile shall be placed on the approved prepared surface at the locations and in
accordance with the details shown onthe drawings and specified in section 7 of this specification. It shall be
unrolled along the place- mentareaandlooselylaid, withoutstretching,insuchamannerthatitconformstothe
surfaceirregularitieswhen material or gabions are placed on or against it. The geotextile may be folded and
overlapped to permit proper placement in designated area(s).

Method I—The geotextile shallbejoined by machine sewing using thread material meeting the chemical
require- ments for the geotextile fibers or yarn. The sewn overlap shall be 6 inches, and the sewing shall
consist of two parallel stitched rows at a spacing of about 1 inch and shall not cross (except for any required re-
stitching). The stitching shall be a lock-type stitch. Each row of stitching shall be located a minimum of 2
inchesfromthe geotex- tileedge. The seam type and sewing machine tobe used shall produce a seam strength,
inthe specified geotextile, that provides a minimum of 90 percent of the tensile strength in the weakest
principal direction of the geotextile being used, when tested in accordance with ASTM D 4884. The seams
may be factory or field sewn.

The geotextile shallbe temporarily secured during placement of overlying material to prevent slippage,
folding, wrinkling, orother displacementofthe geotextile. Unlessotherwise specified, methodsof securing
shallnotcause punctures, tears, or other openings to be formed in the geotextile.

Method 2—The geotextile shall be joined by overlapping a minimum of 18 inches (unless otherwise specified)
and secured againsttheunderlyingfoundation material. Securing pins, approved and provided by the
geotextile manufacturer, shall be placed along the edge of the panel or roll material to adequately hold itin
place during installation. Pins shall be steel or fiberglassformed asaU, L, or T shape orcontain "ears" to
preventtotal penetra- tionthroughthegeotextile. Steel washersshallbeprovidedonallbut the U-shaped pins.
Theupstreamorupslope geotextile shall overlap the abutting downslope geotextile. At vertical laps, securing
pins shall be inserted through the bottom layersalong aline through approximately the mid-point ofthe
overlap. Athorizontallaps and across

slopelabs, securing shall beinserted through the bottom layer only. Securing pins shall be placed along a line
about



2 inchesin from the edge of the placed geotextile at intervals not to exceed 12 feet unless otherwise
specified. Ad- ditional pinsshallbeinstalled asnecessary and where appropriatetopreventanyundueslippage
ormovementof the geotextile. The use of securing pins will be held to the minimum necessary. Pins are to
remainin placeunless otherwise specified.

Should the geotextile be torn or punctured, or the overlaps or sewn joint disturbed, as evidenced by visible
geotex- tiledamage, subgrade pumping,intrusion,or grade distortion, thebackfillaroundthe damagedor
displaced area shall be removed and restored to the original approved condition. The repair shall consist of a
patch of the same type of geotextilebeing used and overlaying the existing geotextile. When the geotextile
seams arerequired tobe sewn, the overlay patch shall extend a minimum of 1 foot beyond the edge of any
damaged area and joined by sew- ing as required for the original geotextile except that the sewing shallbe a
minimum of 6 inches from the edge of the damaged geotextile. Geotextile panelsjoined by overlap shallhave
the patch extend a minimum of 2 feet from the edge of any damagedarea.

Geotextile shall be placed in accordance with the following applicable specification according to the use
indicated in section 7:

Slope protection—The geotextile shall not be placed until it can be anchored and protected with the speci- fied
covering within 48 hours or protected from exposure to ultraviolet light. In no case shall material be dropped
on uncovered geotextile from a height of more than 3 feet.

Subsurface drains—The geotextile shall not be placed until drainfill or other material can be used to pro- vide
cover within the same working day. Drainfill material shall be placed in a manner that prevents damage to the
geotextile. In no case shall material be dropped on uncovered geotextile from a height of more than 5 feet.

Road stabilization—The geotextile shall be unrolled in a direction parallel to the roadway centerline in a loose
manner permitting conformation to the surface irregularities when the roadway fill material is placed onits
surface. Inno case shall material be dropped on uncovered geotextile from a height of more than 5 feet. Unless
otherwise specified, the minimum overlap of geotextile panelsjoined without sewing shallbe 24inches. The
geotextile maybetemporarily secured with pinsrecommended or provided by the manufac- turer, but they
shall be removed before the permanent covering material is placed.

6. Measurement and payment
Method 1—For items of work for which specific unit prices are established in the contract, the quantity of
geotextile for each type placed within the specified limitsis determined to the nearest specified unit by
measurementsof thecovered surfacesonly,disregardingthatrequiredfor anchorage, seams, andoverlaps.
Paymentismadeatthe contract unit price. Such payment constitutes full compensation for the completion
of the work.

Method 2—For items of work for which specific unit prices are established in the contract, the quantity of
geotex- tileforeach typeplaced with the specified limitsisdetermined tothenearestspecified unitby computing
the area ofthe actualroll size or partial roll size installed. The computed area will include the amount required
for overlap, seams, and anchorage as specified. Payment is made at the contract unit price. Such payment
constitutesfull com- pensation for the completion of the work.

Method 3—For items of work for which specific lump sum prices are established in the contract, the quantity
of geotextileisnot measured for payment. Payment for geotextilesismade at the contract lump sum price and
consti- tutes full compensation for the completion of the work.



Allmethods—The following provisions apply to all methods of measurement and payment. Compensation for
any item of work described in the contract, but notlisted in the bid schedule, isincluded in the payment for the
item of work towhichitismade subsidiary. Suchitems and theitemsto which they are made subsidiary are
identifiedin section 7 of this specification.

Items of work and construction details
Items of work to be performed in conformance with this specification and the construction details therefor

arc:

Subsidiary Item, Geotextile

(1

)

€)

®)

This specification covers furnishing all materials and the installation of the geotextile according to the
drawings to include (but not limited to) around the pipe joints, beneath the concrete, and beneath the
rock rip rap.

Geotextile shall be woven, Class I with a opening of a U.S. Standard Sieve No. 70. The geotextile
shall have a minimum unit weight of 5.6 ounces per square yard. The geotextile shall be equal to the
Mirafi Filterweave 700. Equal in this case includes the softness and pliability as exhibited by the
Filterweave 700.

Placement of the geotextile shall be according to Method 1 as set forth in Section No. 5 of this
specification.

The geotextile shall be anchored along all edges as indicated on the drawings. If not indicated on the
drawings, the geotextile shall at minimum be anchored by one of the following methods as applicable:

(a) Atrock edges: The geotextile shall be lapped into the rock with minimum 1 foot cover
and a minimum of 3 feet of embedment.

(b) At structures: The geotextile shall be secured to the structure with liquid nails or
equivalent type epoxy.

(c) At pipe joints: The geotextile shall be fastened to the pipe using heavy duty
industrial strength tie straps or equivalent.

No separate payment shall be made for this item. Compensation shall be included in the payment
for the respective bid items to which it is incidental.



N N

Construction Specification 440—Vegetative Measures
Scope

The work shall consist of preparing the area for treatment, and placing seed, sod, mulch, fertilizer, lime, and
irrigation as specified in the designated areas.

Materials

Seed used shall be in accordance with the rules and regulations under each Florida Seed Law
in effect on the date of Invitation of Bids. Each container of seed shall be labeled as follows:
lot number

name of the kind or kind and variety

percentages of pure seed, other crop seed, weed seeds, and inert matter

percentage of germination, and hard seeds (if any)

date tested (month and year)

names and number per pound of noxious weed seed

name and address of shipper

All seed shall be furnished in sealed standard containers, unless exception is granted in writing. Seed shall be
thoroughly recleaned, and of uniformly good quality and appearance throughout each container. Seed which
has become wet, moldy, or otherwise damaged in transit or in storage will not be acceptable. Each lot of seed
shall be subject to sampling and testing. The seed shall contain no prohibited noxious weed seed. The total
number of all restricted weed shall not exceed 300 per pound. Method of scarification shall be mechanical.
Seeds shall conform to the quality requirements as shown in the following table:

.. Minimum .
Minimum Maximum
Name of Seed or Percent
. Percent Pure .. Percent Weed
Mixture Seed Germination Seed
ce and Hard Seed ce
Argentine Bahiagrass
(50% scarified) 80 70 1.00
Rye 95 90 0.50
Browntop Millet 98 85 0.50
Common
Bermudagrass 80 70 1.00
(Hulled)

Argentine Bahiagrass, common bermudagrass, and a nurse crop of rye shall be used if planting is done
between September and February. Argentine Bahiagrass, Common Bermudagrass, and a nurse crop of
Browntop Millet shall be used if the seeding is done between March and August.

Sod shall be Argentine Bahiagrass and shall be 12-inch by 12-inch squares or other commercially available
rectangles. The sod shall be sufficiently thick (minimum thickness of 2 inches) to provide a dense stand of live
grass. The sod shall have been grown on a mineral soil. Sod shall be live, fresh, and uninjured at the time of
planting and shall be protected from drying out by shading and watering from the time it is dug until it is
planted.

Mulch materials, where seeding and mulching will be done, shall be straw or hay from any native clippings or
other plants approved by the Engineer. The mulch material shall be air dry, and shall not be musty, moldy,
caked or otherwise of low quality. The mulch material shall be free of seeds of competing plants and noxious
weeds.




Fertilizer shall be either in the liquid or dry form. Fertilizer shall be uniform in composition, free-flowing and
suitable for application with standard equipment. The fertilizer shall conform to the Florida Fertilizer Laws in
effect on the date of the Invitation for Bids and shall be delivered in bags, bottles, drums, or other convenient
containers, each fully labeled and bearing the name, trademark, analysis, and warranty of the product.
Fertilizer equivalent plant food value and shall be mixed with the top 3 or 4 inches of soil.

Lime shall be Dolomitic limestone, and shall be in accordance with rules and regulations of Florida Fertilizer
Law in effect on the date for Invitation for Bids.

Staples for sod placed on side slopes steeper than 3:1 shall be black iron wire not smaller than 14 gauge, and
bent from a length of wire at least 25 inches long into a “U” with 1-inch width at the crown.

Water used for irrigation may be obtained from any approved source. It shall be free of excess and harmful
chemicals, acids, alkalies, or any substance which is harmful to plant growth.

Site Preparation

Site preparation shall include preparing seedbeds to a depth of 3 to 4 inches. Fertilizer and lime shall be
uniformly spread over the area and incorporated to a depth of 3 to 4 inches. Fertilizer shall be applied at the
rate of 800 pounds per acre or 16 pounds per 1000 square feet of 13-13-13 or equivalent. Lime shall be applied
at the rate of one ton per acre or 45 pounds per 1000 square feet.

Where sodding will be done, all loose rock, woody material and other obstructions that will interfere with
sodding shall be removed and the area shall be reasonably smooth and uniform. Lime and fertilizer shall be
applied in the same quantity and manner as for seeding.



4. Vegetative Treatment
Vegetative Treatment required by this specification shall consist of performing the items specified in the
manner designated below:

Seeding and Mulching shall consist of site preparation, seeding, and mulching at the rates and manner
described in this specification. All disturbed areas not sodded will be seeded and mulched. The seeding rate
shall be:

Bahiagrass - 50 Ibs/ac or 1.1 1bs/1000 sq.ft.
Common Bermuda - 20 Ibs/ac or 0.7 Ibs/1000 sq.ft.
Grass

Sept. — Feb.

Rye - 56 Ibs/ac or 1.3 1bs/1000 sq.ft.
Mar. — Aug.

Browntop Millet - 25 Ibs/ac or 0.5 1bs/1000 sq.ft.

The seed shall be uniformly spread over the area and covered ' to 1-inch deep.

After the seeding has been done, uniformly spread 2 tons of mulch per acre rate over the area so that 25
percent of the ground surface is visible. The mulch shall be anchored into the soil, which may be done by
cutting the mulch to a depth of 3 inches with a disc set almost straight, or other similar method acceptable to
the Government Representative. Approximately one-half of the mulch material shall be above the soil surface.
The area shall be firmed with a cultipacker, roller, or other equipment approved by the engineer. The mulch
anchoring and firming of the soil may be done in one operation if good workmanship is accomplished and it is
approved by the Government Representative.

Sodding shall consist of site preparation, sodding and irrigating at the rates and manner described in this
specification.

The sod strips shall be laid in a staggered pattern with snug even joints. All joints shall be butted tight to
prevent voids. Immediately following sod placements, it shall be rolled or tamped to insure solid contact of
root mat and soil surface. The sod shall be securely anchored to the soil by pinning with staples or wooden
pegs when placed on slopes steeper than 3:1. Pin or peg every 3 feet along each strip of sod.

5. Irrigation Requirements for Sod

All areas to be sodded shall be irrigated with 4 inch of water just prior to placement of the sod if soil moisture
is deficient.

6. Measurement Requirements for Sod

For items of work for which specific unit prices area established in the contract, the areas of vegetative
treatment will be measured as follows:

SODDING:
Sodding shall be measured to the nearest square yard.
On slopes flatter than 10% (10 horizontal to 1 vertical), area measurements for sodding shall be based on

horizontal distances. On slopes of 10% or steeper, area measurements for sodding shall be based on distances
measured along the slope.



(D)

2
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Payment shall be made at the contract unit price for sodding and shall constitute full compensation for all
labor, equipment, materials, tools, and all other items necessary and incidental to the completion of work.

SEEDING AND MULCHING:

METHOD 1: For items of work, for which specific unit prices are established in the contract, each area
treated as specified will be measured on a horizontal plane and the area will be calculated to the nearest 0.1
acre. Payment for treatment will be made at the contract unit price for the designated treatment which shall
constitute full compensation for all materials, labor, equipment, tools, and other items necessary and incidental
to the completion of the work.

METHOD 2: For items of work, for which specific lump sum prices are established in the contract, the
quantity of seeding and mulching for protective cover will not be measured for payment. Payment for this item
will be made at the contract lump sum price for the item and shall constitute full compensation for all labor,
equipment, tools, and all other items necessary and incidental to the completion of the work.

ALL VEGETATIVE MEASURES:

Compensation for any item of work described in the contract, but not listed in the bid schedule, will be
included in the payment for the item of work to which it is made subsidiary. Such items and items to which
they are made subsidiary are identified in Section 6 of this specification.

Items of Work and Construction Details

Items of work to be performed in conformance with this specification and the construction details therefor
are:

A. Bid Item No. 27, Vegetative Measures

This item shall consist of furnishing and placing the sod in accordance with the requirements of this
specification in the areas designated on the drawings.

The sod shall be Argentine Bahia grass.

B. Bid Item No. 26, Vegetative Measures

This item shall consist of seeding and mulching in accordance with the requirements of this specification, all
areas (within limits of work) that are disturbed during construction and not sodded.

Measurement and payment shall be by Method 1.



Material Specification 521—Aggregates for Drainfill and Filters

Scope
This specification covers the quality of mineral aggre-
gates for the construction of drainfill and filters.

Quality

Drainfill and filter aggregates shall be sand, gravel, or
crushed stone or mixtures thereof. Aggregates shall
becomposedofclean, hard, durable, mineral particles
free from organic matter, clay balls, soft particles, or
other substances that would interfere with the free-
draining properties of the aggregates.

Coarse aggregate may be crushed limestone or other
material that has limestone particles included. Ag-
gregatesfrom crushed limestone shall be thoroughly
washed and screened toremove limestone dust, lime-
stone fines, and fine soil particles. For coarse aggre-
gate containing limestone, the total portion finer than
the No. 4 sieve shall not contain more than 3 percent
by weight of limestone. Limestone shall not be used
for fine aggregates exceptin combination with other
material, such that not more than 5 percent of the por-
tion finer than the No. 4 sieve shall be limestone.

3.

Aggregates shallbe tested for soundness
accordingto ASTM Method C 88 and shall havea
weighted aver- age lossin 5 cycles of not more
than 12 percent when sodium sulfateisusedor18
percentwhenmagnesium sulfate is used.

Grading

Drainfill and filter aggregates shall conform to
the specified grading limits after being placed
or after being compacted when compactionis
specified. Grad- ing shall be determined by ASTM
Method C 136. The percentage of material finer
than the No. 200 sieve shallbedeterminedbythe
methodin ASTM Designa- tion C 117.

Storing and handling

Drainfill and filter aggregates shall be stored and
han- dled by methodsthat prevent segregation of
particle sizes or contamination by mixing with
other material.



Material Specification 522—Aggregates for Portland Cement Concrete

Scope

This specification covers the quality of fine aggregate
and coarse aggregate for use in the manufacture of
portland cement concrete.

Quality

Aggregate shall conform to the requirements of ASTM
Specification C 33 forthe specified sizes. Aggregates

that fail to meet any requirement may be accepted
only when either:

. The specified alternate conditions of accep-

tance can be provenbefore the aggregates are used
on thejob and within a period such that no work
under the contract will be delayed by the
requirements of suchproof,

or

. The specification for concrete expressly con- tains
aprovisionof special mix requirementsto
compensate for the effects of the deficiencies.

Reactivity with alkalies

The potential reactivity of aggregates with the alkalies
in cement shall be evaluated by petrographic exami-
nation and, where applicable, the chemical method
of test, ASTM Designation C 289, or by the results of
previous tests or service records of concrete made
from similar aggregates from the same source. The
standards for evaluating potential reactivity shall be as
described in ASTM Specification C 33, appendix Al.

Aggregatesindicated by any of the above to be
poten- tially reactive shall not be used except
under one of the following conditions:

. Applicabletestresultsof mortarbartestsmade

accordingto ASTM Method C227 areavailable
which indicate an expansion ofless than 0.10
percentat 6 monthsin mortarbars made with
cement containing not less than 0.8 percent
alkalies expressed as sodium oxide; or

. Concrete made from similar aggregates from

the same source hasbeen demonstrated tobe

sound after 3 years or more of service under
conditions of exposure to moisture and weath-
ersimilar to those anticipated for the concrete
under these specifications.

Aggregatesindicated to be potentially reactive,
but withinacceptablelimitsasdeterminedby
mortarbar testresultsor service records, shall be
used only with low alkalicement, containingless
than 0.60 percent alkalies expressed as sodium
oxide.

Storing and handling

Aggregates of each class and size shall be stored
and handled by methods that prevent segregation
of par- ticles sizes or contamination by intermixing
with other material.



Material Specification 523—Rock for Riprap

Scope
This specification covers the quality of rock to be used
in the construction of rock riprap.

Quality

Individualrock fragments shall be dense, sound, and
free from cracks, seams, and other defects conducive
toaccelerated weathering. Except asotherwise speci-
fied, therock fragmentsshallbe angular to subround-
ed.Theleastdimensionofanindividualrock fragment
shallbenotlessthanone-thirdthegreatestdimension
ofthe fragment. ASTM D 4992 provides guidance on
selecting rock from asource.

Except as otherwise provided, the rock shall be tested
and shall have the following properties:

Rock type 1

Bulk specific gravity (saturated surface- dry
basis)—Notlessthan 2.5 when tested
inaccordance with ASTM C 127 on samples

prepared as described for soundness testing.

* Absorption—Not more than 2 percent when

tested in accordance with ASTM C 127 on
samplesprepared asdescribedfor soundness
testing.

Soundness—The weight loss in 5 cycles shall not
be more than 10 percent when sodium sulfate is
used or more than 15 percent when magnesium
sulfate isused.

Rock type 2

Bulk specific gravity (saturated surface- dry
basis)—Not less that 2.5 when tested

in accordance with ASTM C 127 on samples
prepared as described for soundness testing.

*+  Absorption—Not more than 2 percent when

tested in accordance with ASTM C 127 on
samplesprepared asdescribed for soundness
testing.

+ Soundness—The weight loss in 5 cycles shall

be not more than 20 percent when sodium
sulfate is used or more than 25 percent when
magnesium sulfate isused.

Rock type 3

Bulk specific gravity (saturated surface-
dry basis)Not lessthan 2.3 when tested

inaccordance with ASTM C 127 on samples

prepared as described for soundness testing.

* Absorption—Not more than 4 percent when

tested in accordance with ASTM C 127 on
samplesprepared asdescribedfor soundness
testing.

Soundness—The weight loss in 5 cycles shall
be not more than 20 percent when sodium
sulfate is used or more than 25 percent when
magnesium sulfate isused.

Methods of soundness testing

Rock cube soundness—The sodium or
magnesium sulfate soundness test for all rock
types (1, 2, or 3) shall be performed on a test
sample of 5,000 = 300 grams of rock fragments,
reasonably uniform in size and cubical in shape,
and weighing, after sampling, about 100 grams
each. They shall be obtained from rock samples
that arerepresentative of the total rock mass, as
notedin ASTM D 4992, and that have been sawed
into slabs as describedin ASTM D 5121. The
samples shall furtherbereducedin size by sawing
the slabs into cubical blocks. The thickness of
the slabs and the size of the sawed fragments
shall be deter- mined by the size of the available
test apparatus and as necessary to provide, after
sawing, the approximate 100-gram samples. The
cubes shall undergo five cycles of soundness
testing in accordance with ASTM C 88.

Internal defects may cause some of the cubes to
break during the sawing process or during the
initial soaking period. Donot test any of the cubes
that break during this preparatory process. Such
breakage, including an approximation of the
percentage of cubes that break, shall be noted in
the test report.



Material Specification 523 Rock for Riprap (continued)

Afterthesamplehasbeen dried following
completion of the final test cycle and washed
to remove the so- dium sulfate or magnesium
sulfate, thelossofweight shall be determined
by subtracting fromthe original weightofthe
samplethefinal weightofall fragments that

have not broken into three or more fragments.

The test report shall show the percentage
loss of the weight and the results of the
qualitative examination.

Rock slab soundness—When specified, the
rock shallalsobetestedinaccordance with
ASTMD 5240. Deterioration of more than 25
percentofthe number

of blocks shall be cause for rejection of rock
from thissource. Rock shall also meetthe
requirementsfor average percent weight loss
stated below.

* For projects located north of the Number 20

Freeze-Thaw Severity Index Isoline (fig. 523—
1). Unless otherwise specified, the average
percent weight loss for Rock Type 1 shall not
exceed 20 percent when sodium sulfate is
used or 25 per- centwhen magnesium sulfate
isused. For Rock Types2 and 3, the average
percent weightloss shall not exceed 25
percent for sodium sulfate soundnessor 30
percentfor magnesium sulfate soundness.

* For projects located south of the Number 20

Freeze-Thaw Severity Index Isoline, unless
otherwise specified, the average percent
weight loss for Rock Type 1 shall not exceed
30 per-

Figure 523—-1  Number 20 freeze-thaw severity index isoline (map approximates the map in ASTM D 5312)




Material Specification 523 Rock for Riprap (continued)

cent when sodium sulfate is used or 38 percent
when magnesium sulfate is used. For Rock Types
2and 3, the average percent weightloss shall not
exceed 38 percent for sodium sulfate soundness or
45 percent for magnesium sulfate soundness.

Field durability inspection

Rock that fails to meet the material requirements
stated above (if specified), may be accepted only if
similar rock from the same source has been demon-
strated to be sound after 5 years or more of service
underconditionsof weather, wetting and drying, and
erosive forces similar to those anticipated for the rock
to be installed under this specification.

A rock source may be rejected if the rock from that
source deterioratesin 3to 5 years under similar use
and exposure conditions expected for the rock to be
installed under this specification, even though it meets
the testing requirements stated above.

Deteriorationisdefined asthelossof more than
one- quarter of the original rock volume, or

severe crack- ingthat would cause ablock to

split. Measurements of deterioration are taken
fromlinearorsurfacearea

particle counts to determine the percentage of
deterio- rated blocks. Deterioration of more than
25 percent of the pieces shall be cause for rejection
of rock from the source.

Grading

The rock shall conform to the specified grading
limits after it has been placed within the matrix
of the rock riprap. Grading tests shall be
performed, as necessary, according to ASTM D
5519, Method A, B, or C, as ap- plicable.



Material Specification 531—Portland Cement

Scope

This specification coversthe quality of Portland ce-
ment.

Quality

Portland cement shall conform to the requirements
of ASTM Specification C 150 for the specific types of
cement. When Type I Portland cement is specified,
Type IS Portland blast-furnace slag cement or Type IP
Portland-pozzolan cement conforming to the require-
ments of ASTM Specification C 595 maybe used un-
less prohibited by thespecifications.

When air-entraining cement is required, the
contrac- tor shall furnish the manufacturer's
written statement providing the source, amount,
and brand name of the air-entraining component.

Storage at the construction site

Cement shall be stored and protected at all times
from weather, dampness, or other destructive
elements. Ce- ment that is partly hydrated or
otherwise damaged will not be accepted.



Material Specification 532—Supplementary Cementitious Materials

Scope
This specification covers the quality of supplementary
cementitious materials for concrete.

Quality

Fly ash used as a partial substitution of Portland ce-
ment shall conform to the requirements of ASTM C
618, Class C or F except the loss on ignition shall not
exceed 3percent, unlessotherwise specified. Lot-to-lot
variationin theloss onignition shall not exceed 1 per-
cent. When specified, fly ash shall conform to one or
moreofthe supplementaryoptional physical require-
ments listed in ASTM C618.

Blast-furnace slagused as apartial substitution of
portland cement shall conform to ASTM Standard C
989 for ground granulated blast-furnace slag.



Material Specification 533—Chemical Admixtures for Concrete

Scope

This specificationcoversthe quality of chemical ad-
mixtures for manufacturer of portland cement con-
crete.

Quality
Air-entraining admixtures shall conform to the require-
ments of ASTM Specification C 260.

Water-reducing and/or retarding admixtures shall con-
form to the requirements of ASTM Specification C 494,
Types A, B, D, F, orG.

Plasticizing or plasticizing and retarding
admixtures shall conform to ASTM C 494, Types
ForG,orC1017 as applicable.

Accelerating or water-reducing and accelerating
ad- mixtures shall be noncorrosive and conform
tothere- quirementsof ASTM SpecificationC
494, TypesCand

E. The manufacturer shall provide long-term
test data results from an independent laboratory
verifying that the product is noncorrosive when
used in concrete exposed to continuously moist
conditions.



Material Specification 534—Concrete Curing Compound

Scope

This specification coversthe quality ofliquid mem-
brane-forming compounds suitable for spraying on
concrete surfacestoretard the loss of water during
the concrete curing process.

Quality

The curing compound shall meet the requirements of
either ASTM Specification C3090r C1315.If Type 1is
specified, a fugitive dye shall be used.

3.

Delivery and storage

All curing compounds shall be delivered to the site
of theworkintheoriginal containerbearingthe
name of the manufacturer and the brand name.
The compound shall be stored in a mannerthat
prevents damage to the container and protects
water-emulsion types from freezing.



Material Specification 535—Preformed Expansion Joint Filler

Scope
This specification coversthe quality of preformed
expansion joint fillers forconcrete.

Quality

Preformed expansion joint filler shall conform to the
requirements of ASTM Specification D 1752, Typel,
Typell,or Typelll,unlessbituminoustypeisspecified.
Bituminous type preformed expansion joint filler shall
conform totherequirements of ASTM Specification D
994, or D 1751.



Material Specification 536—Sealing Compound for Joints for Concrete

and Concrete Pipe

Scope

This specification covers the quality of sealing com-
pound for filling joints in concrete pipe and concrete
structures.

Type

The compound shall be a cold-application material
unlessotherwise specified and shall be a single com-
ponent or multiple componenttype.

Quality
Thesealing compound shall conform to therequire-
ments of one of the following specifications:

+ ASTM Specification C 990—dJoints for concrete pipe,

manholes, and precast box sections using
preformed flexible jointsealants.

ASTM Specification C 877—External sealing
bands for noncircular concrete sewer, storm
drain, and culvert pipe.

+ ASTM Specification D 6690—Standard Specifi-

cation for Joint and Crack Sealants, Hot Ap-
plied, for Concrete and Asphalt Pavements.

+ ASTM Specification C920—Elastomericjoint

sealants for cold applied sealing and caulking of
joints on mortar and concrete structures not
subject tofuel spills. Use type S or M, grade NS for
vertical joints; type S or M, grade P or NS for
horizontaljoints. Forclass 25, use M, qual- ity
materials shallbeusedforbothverticaland
horizontal joints unless otherwise specified.

The sealing compoundifused with otherjoint
mate- rial, such asfillers or gaskets, shall be
compatible.



Material Specification 539—Steel Reinforcement (for concrete)

1. Scope
This specification coversthe quality of steel reinforce-
ment for reinforced concrete.

2. Quality
Allreinforcement shall be free from loose or flaky rust,
soil, oil, grease, paint, or other deleterious matter.

Steel bars for concrete reinforcement shall be grade
40, 50, or 60 deformed bars conforming to one of the
following specifications:

Deformedandplainbillet-steelbarsforcon-
crete reinforcement—ASTM A615

Rail-steel deformed barsfor concretereinforce-
ment—ASTM A 996

Axle-steel deformed bars for concrete rein-
forcement—ASTM A 996

Dowels shall be plain round bars conforming to the
same specifications listed above for steel bars.

Fabricated deformed steel bar mats for concrete

reinforcement shall conform to the requirements of
ASTM A 184.

Plain steel welded wire reinforcement for concrete

reinforcementshall conformtotherequirementsof
ASTM A 185.

Deformed steel welded wire reinforcement for
concretereinforcementshall conform totherequire-
ments of ASTM A497.

Epoxy-coated steel bars for concrete reinforcement
shall conform to the requirements of ASTM A 775.

3. Dimensions of welded wire
reinforcement Gauges, diameters, spacing, and
arrangement of wires for welded steel wire fabric
shall be as defined for the specified style
designations.

Storage

Steel reinforcementinventoriesatthe site of the
work shallbe stored above the ground surface on
platforms, skids, or other supports and shall be
kept clean and protected from mechanical injury
and corrosion.



Material Specification 541—Reinforced Concrete Pressure Pipe

Scope
This specification covers the quality of reinforced con-
crete pressure pipe andfittings.

Manufacture and fabrication

The pipe, the material used in its manufacture, and the
methods of fabrication shall conform to the require-
ments of the following specifications applicable to the
specified type of pipe.

Steel cylinder type, pre-stressed—AWWA Standard
C301 for Pre-stressed Concrete Pressure Pipe, Steel
Cylinder Type, for Water and Other Liquids.

Steel cylinder type, not pre-stressed—AWWA
Standard C300 for Reinforced Concrete Pressure Pipe,
Steel Cylinder Type, for Water and Other Liquids.

Noncylinder type, not pre-stressed—AWWA Stan-
dard C302 for Reinforced Concrete Pressure Pipe,
Non-Cylinder Type, for Water and Other Liquids.
Steel cylinder type, pre-tensioned—AWWA Stan-
dard C303 for Concrete Pressure Pipe, Bar-Wrapped,
Steel Cylinder Type for Water and Other Liquids.

Low head pressure pipe—ASTM Specification C 361.

The following specification sections shall not apply:

+ AWWA C300 and C301, sections 1.5 and 1.6.
+ AWWA C302 and C303, sections 4.2 and 4.3.

Design

The actual pipe and fittings shall be designed by
the manufacturer to withstand the specified
external loads and internal pressures. Designs
shall be by either of the following methods as
applicable to the type of pipe specified:

Indirect design—ASTM C497 for Standard Test
Method for Concrete Pipe, Manhole Sections, or
Tile. Pipe design shall be based on the results of
external crushingstrengthtestsona minimum 2-
footlength of pipe or a specimen of equivalent size,
design, and ma- terial. The test shall demonstrate
the following bearing loads:

For pipe manufactured according to ASTM
C361, AWWA C300, or AWWA C302, the load re-
quired to produce a 0.01-inch crack 1 foot long.

For pipe manufactured according to AWWA
C301, the load required to produce a 0.001-inch
crack 1footlongortheload 10 percent greater
than the specified three-edge bearing strength,
whichever occurs first.

Inlieuof actual testing for this contract, pipe
design may be based on design curve
previously approved and published by the
Natural Resources Conservation Service.

Direct design—AWWA C304 for Design of Pre-
Stressed Concrete Cylinder Pipe or AWWA Manual
M9 for Concrete Pressure Pipe. Pipe design shall
bebased on structural analysis and design
calculations.

Standard design—ASTM C361 for Reinforced
Con- crete Low Head Pressure Pipe. Pipe design
shallbeas published in the standard.



Material Specification 541

4. Steel reinforcement

Thesteel reinforcementsshall conformtothe
require- ments of the specifications cited in
section 2 for the specified type of pipe except
thatelliptical reinforcing cagesorother
reinforcementsthatrequire special ori-
entationofthe pipeduring placementarenot
allowed.

5. Joints

The pipejoints shall conform to the
requirements of the applicable specification
forthe pipe. They shall bebell-and-spigot
typeordouble-spigot-and-sleeve type and
shallhave a positive groovein the spigot to
containtherubber gasket. The size and
shapeofthe groove shall be such thatit
prevents displacement of the gasket by
either internal or external water pressure
whenthejointisin any position withinthe
required range of movement capability. Joint
sleeves, also referred to as collars or
coupling bands, shall conform to the
requirements for bell rings in the ap- plicable
pipe specification.

The joints shall be constructed to permit
relative movement of the adjoining pipe
sections with no reduction of watertightness.
Thejointlength and the limiting angledefining
therequiredcapability ofrela- tive movement
ateachjointshallbenolessthan speci- fied.

Jointlengthreferstothe permissible axial
movement in the joint. It is defined as the
maximum distance through which the spigot
canmove,relative tothebell or sleeve, from
the fully engaged to the fully extended
condition of the joint when the adjoining pipe
sections arein parallel, concentric alignment.
Thejointiscon- sideredtobefully engaged
whenthespigotisinserted as far as it will go
into the bell or sleeve and is fully extended
whenitisinserted theleastamountthat will
ensure full confinement of the gasket and
complete watertightness.

Reinforced Concrete Pressure Pipe (continued)

Jointlength specified for double-spigotjoints
refers tothe permissible movementin each of
the spigot-to- sleeve connections, not the
sum of the two.

Thelimiting angle of the jointis defined as the
maxi- mum deflection angle between adjoining
pipe sections the joint will permit before the
outer surface of the spigot comes into direct
contact with inside of the matingbell or
sleeve. If both spigot-to-sleeve connec- tions
of a double-spigot joint permit angular
move- ment, the limiting angle of the joint is
the sum of the two deflection angles
permitted by the two connec- tions.

6. Gaskets

The pipe joint gaskets shall conform to the
require- ments of the specifications cited in
section 2 of this specification. They shall be
endless rubber gaskets having circular cross
section. The cross-sectional diameter of the
gaskets shall conform to the pipe
manufacturer's recommendation for the type
and size of pipe furnished.

7. Marking

All pipe sections and special fittings shall be
marked by the manufacturer with the
manufacturer's name or trademark, the date of
manufacture, the nominal size, design head,
design externalload, and the structure site
for which it was designed and manufactured.

8. Certification

All component material and actual pipe
fabrication shall be tested, inspected, and
documented as pre- scribedinthe
manufacturing specifications for the type of
pipe specified. All documentation as noted in
the manufacturing specifications shall be
submitted to the engineer. Documentation

shall include current test reports on steel and
steel wire reinforcing and

compression tests of concrete used in the
manufacture of the furnished pipe. Current
testsarethosethathave been conducted within
the last year.



Material Specification 541 Reinforced Concrete Pressure Pipe (continued)
|

For pipedesignbased on actual external crushing

strength tests, the engineer shall witness the actual

test.

For pipe design based on published design curves, a
copy of the appropriate design curve marked to show
the resultant concrete core stress and correspond-
ingthree-edgebearingload and a specification sheet
showingall data and dimensions necessary tocalcu-
late the resultant core stress for the pipe furnished
shall be submitted to the engineer.

Forpipedesignbasedonstructuralanalysisandcalcu-
lations, such analysis and calculations shall be submit-
ted to the engineer. Printouts of such calculations by
computer programs shall be sufficiently detailed to
enablecomparison with standardized proceduresand
methods.

Drawings, details, and descriptions of the pipejoints
as necessary to show that the joint conforms to the
specified requirements shall also be submitted.



Material Specification 542—Concrete Culvert Pipe

Scope
This specification coversthe quality of nonreinforced
and reinforced concrete culvertpipe.

Nonreinforced pipe

Nonreinforced concrete culvert pipe shall conform to
therequirements of ASTM Specification C 14 for the
class of pipe specified.

Reinforced pipe
Round pipe—Round reinforced concrete culvert pipe
shall conform totherequirements of ASTM Specifica-

tion C 76 or ASTM C 655 for the class of pipe specified.

Arch pipe—Reinforced concrete arch culvert pipe
shall conform to the requirements of ASTM Specifica-
tions C 506 for the class of pipe specified.

5.

Elliptical pipe—Reinforced concrete elliptical
cul- vertpipe shallconform totherequirements
of ASTM Specification C 507 for the class of
pipe specified.

Reinforced box sections
Reinforced concrete box sections shall be

manufac- tured meeting the requirements of
ASTM Specification C 1433.

Rubber gasket joints
Whenrubbergasketjointsarespecified, thejoints

and gaskets shall conform to the requirements of
ASTM Specification C 443.



Material Specification 547—Plastic Pipe

Scope

This specification covers the quality of Poly Vinyl
Chloride (PVC), Polyethylene (PE), High Density Poly-
ethylene (HDPE), and Acrylonitrile-Butadiene-Styrene
(ABS) plastic pipe, fittings, and joint materials.

Material

Pipe—The pipe shall be as uniform as commercially
practicable in color, opaqueness, density, and other
specified physical properties. It shall be free from vis-
ible cracks, holes, foreign inclusions, or other defects.
The dimensions of the pipe shall be measured as pre-
scribed in ASTM D 2122.

Unlessotherwise specified, the pipe shall conform to
therequirementslistedin thisspecification and the
applicable reference specifications in table 547—2, the
requirements specified in Construction Specification
45, Plastic Pipe, and the requirements shownonthe
drawings.

Fittings and joints—Fittings and joints shall be
ofaschedule, SDRor DR, pressureclass, external
load carrying capacity, or pipe stiffnessthatequalsor
exceeds that of the plastic pipe. The dimensions of
fittings and joints shall be compatible with the pipe
andmeasuredinaccordancewith ASTM D 2122.Joint
andfitting material shallbe compatible with the pipe
material. Thejointsandfittingsshallbeasuniformas
commercially practicable in color, opaqueness, den-
sity,and otherspecified physical properties. Itshallbe
free from visible cracks, holes, foreign inclusions, or
other defects.

Fittings and joints shall conform to the requirements
listed in this specification, the requirements of the
applicable specification referenced in the ASTM or
AWWA specification forthe pipe, the requirements
specified in Construction Specification 45, and the
requirements shown on the drawings.

Solvents—Solvents for solvent welded pipe joints
shall be compatible with the plastic pipe used
and shall conform to the requirements of the
applicable specification referenced in the ASTM or
AWWA specifi- cation for the pipe, fitting, or joint.

Gaskets—Rubber gaskets for pipe joints shall
con- form to the requirements of ASTM F 477,
Elastomeric Seals (Gaskets) for Jointing Plastic
Pipe.

Perforations

When perforated pipe is specified, perforations
shall conform to the following requirements
unless oth- erwise specified in Construction
Specification 45 or shown on the drawings:

a. Perforations shall be either circular or slots.

. Circular perforations shall be 1/4+1/16-inch

diameter holes arranged in rows parallel to the
axis of the pipe. Perforations shall be evenly
spaced along each row such that the center-
to-center distance between perforationsisnot
less than eight times the perforation diameter.
Perforations may appear at the ends of short
and random lengths. The minimum perforation
opening per foot of pipe shall be as shown in
table 547-1.

Table 5471

Perforations

Nominal
pipe size

Minimum
opening/foot

Minimum number of rows

circular slot

(in) (in%)

10
12

0.22
0.44
0.44
0.44
0.66
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Material Specification 547 Plastic Pipe (continued)

Rowsshall be arranged in two equal groups
at equal distance from the bottom on each
side of the vertical centerline of the pipe.
The lower- mostrows of perforations shallbe
separated by an arc of not less than 60
degrees or more than 125 degrees. The
uppermost rows of perfora- tions shall be
separated by an arc not to exceed 166
degrees. The spacing of rows between these
limits shall be uniform. The minimum
number of rows shall be as shown in table
547-1.

C.

Slot perforations shall be symmetrically located
in two rows, one on each side of the pipe cen-
terline. Slot perforations shall be located within
the lower quadrants of the pipe with slots no
wider than 1/8 inch and spaced not to exceed
11 times the perforation width. Minimum perfo-
ration opening per lineal foot of pipe shall be as
shown in table 547-1.

. On both the inside and outside of the pipe,

perforations shall be free of cuttings or frayed
edges and of any material that would reduce
the effective opening.



Table 5472 Pipe specification

Pipe Specification

Poly vinyl chloride (PVC) pipe

Plastic pipe - Schedules 40, 80, 120 ......cccciieiiiieeiiieeeiiee et eecieeeertee e e stteeestbeeesbeeeessaeeessseeeassaessssseeasssessnssseessseees ASTM D 1785
ASTM D 2466

Pressure rated pipe - SDR SEIIES ....ccviiiiieiiiieiiiiiieteieriie et e ettt s e se st bebesassesesasessesesesesasesesessesasasens AWWA C 900
ASTM D 2241

Plastic drain, waste, and vent pipe and fittINgS .......cccvevereririeieieiiirieiiseee et b e ASTM D 2665

Joints for IPS PVC pipe using solvent weld cement ASTM D 2672

COMPOSILE SEWET PIPE...veverrireeririereerissereesestesessesessessesessestasessesessessesessessasessessssessesessessssessesessesessessesessesessessesssseses ASTM D 2680

Type PSM PVC seWer pipe and fILEINgS ....ccoeivvereviiiirieieiieiiereiieeeiete ettt e se et sass s s sess s sssesssesesassesesasens ASTM D 3034

Large-diameter gravity sewer pipe and fItEINgS........cccvvirieeiririeieieiiereiiseee et ese e sa et sssenes ASTM F 679

Smooth-Wall Underdrain Systems for Highway, Airport, and Similar Drainage .........ccccocevevevivveevecerierenne. ASTM F 758

Profile gravity sewer pipe and fittings based on controlled inside diameter.............cccceverrveiineeceeienneennnn ASTMF 794

Corrugated sewer pipe with asmoothinterior and fittings.........ccveivievieeriieiiicieciece e ASTMF949

Pressure pipe, 4-inch through 12-inch for water distriDUION .........ccceeiiirieieieiniieeiiees e AWWA C 900

Water transmission pipe, nominal diameters 14-inch through 36-inch..........cccoveeiviriereicinneieiecccees AWWA C 905

Polyethylene (PE) plastic pipe

SCREAUIE Q0o ettt b etk ekt bt en et bbbttt be sttt be et benen ASTM D 2104

12 to 60-inch annular corrugated profile-wall polyethylene (PE) pipe and fittings ...........cccccecevevervrvrnrnnnee. ASTM F 2306

SIDR-PR based on controlled inside diameter...........covveieiririeeirieieesieieieiiiie et ese s ssese s s s s e sessens ASTM D 2239

Schedules 40 and 80 Based on outside diameter.... ASTM D 2447

SDR-PR based on controlled outside diAMELET ........cvcviueuiriieieuiinirieiiiriieeseeie et ASTM D 3035

High density polyethylene (HDPE) plastic pipe

Plastic Pipe and fIEEINES. ....uuiiii ittt e ettt e e e e e tbbe e e e e et taaae e e e e e tbeaeee e e naaraeeeaannrbaeeeeearrraaaeeans ASTM D 3350

SDR-PR based on controlled outside diameter .........c.cooiuiiiiiiiiiiiee ettt ASTM F 714

Heat joining polyolefin pipe and fItEINgS ......oeiieiiiiiiiiiiiiiee e e e e e e etar e e e e e e saaareee e e e eavaeeeas ASTM D 2657

Acrylonitrile-butadiene-styrene (ABS) pipe
Plastic pipe, schedules 40 and 80 .........c.cciceiiiirieiiiiictieee ettt ere e sa et st re et e b be e b e b besrereenens ASTM D 1527
COMPOSILE SEWET PIPE...vererrireeririereerissereesessesessesessessesesseseesessesessessesessessasassessssessesessessssessesessesessessesessessssessesssseses ASTM D 2680



Material Specification 553—Ductile Iron Pipe

Scope
This specification covers the quality of ductile-iron
pipe and fittings.

Pipe

Ductile-iron pipeshall conformtotherequirements

of ANSI/AWWA C151/A21.51, Ductile-Iron Pipe, Cen-
trifugally Cast in Metal Molds or Sand-Lined Molds for
Wateror Other Liquids,and ANSI/AWWA C115/A21.15,
Flanged Ductile-Iron Pipe with Threaded Flanges.

Fittings

Ductile-iron pipe fittings shall conform to the require-
ments of ANSI/AWWA C110/A21.10, Ductile-Iron and
Gray-Iron Fittings, 3-inch through 48-inch, for Water
and OtherLiquids,and ANSI/AWWA C153/A21.53,
Ductile-Tron Compact Fittings, 3-inch through 12-inch,
for Water and OtherLiquids.

Joints

Rubber-gasket joints for ductile-iron pipe and
fittings where either mechanical or push-on
joints are used shall conform to the
requirements of ANSI/AWWA C111/A21.11,
Rubber-Gasket Joints for Ductile-Iron and Gray-
Iron Pressure Pipe and Fittings.

Lining

Interiorlining for ductile-iron pipe and fittings
shall conform to the requirements of
ANSI/AWWA C104/ A21.4, Cement Mortar Lining
for Ductile-Iron Pipe and Fittings for Water.

Encasement

Encasement for ductile-iron pipe and fittings shall
con- form to the requirements of ANS/AWWA
C105/A21.5- 88,Polyethylene Encasementfor
Ductile-IronPipefor Water and Other Liquids.



Material Specification 592—Geotextile

Scope
This specification covers the quality of geotextiles.

General requirements

Fibers (threads and yarns) usedin the manufacture
of geotextile shall consist of synthetic polymers com-
posed of a minimum of 85 percent by weight poly-
propylenes, polyesters, polyamides, polyethylene,
polyolefins, or polyvinylidene-chlorides. They shall
be formed into a stable network of filaments or yarns
retaining dimensional stability relative to each other.
The geo-textile shall be free of defects and conform to
thephysicalrequirementsintables592—1and 592—-2.
The geotextile shall be free of any chemical treatment
or coating that significantly reduces its porosity. Fibers
shall contain stabilizers and/orinhibitors toenhance
resistance to ultravioletlight.

Thread used for factory or field sewing shall be of con-
trasting color to the fabric and made of high strength
polypropylene, polyester, or polyamide thread. Thread
shallbe asresistant toultravioletlight asthe geotex-
tile being sewn.

Classification

Geotextiles shall be classified based on the method
used toplacethethreadsoryarnsformingthefabric.
The geotextiles will be grouped into woven and non-
woven types.

Woven—Fabrics formed by the uniform and regular
interweavingofthethreadsoryarnsintwodirections.
Woven fabrics shall be manufactured from monofila-
mentyarnformedintoauniform patternwith distinct
and measurable openings, retaining their position
relative to each other. The edges of fabric shall be sel-
vedgedorotherwisefinishedtopreventtheouteryarn
from unraveling.

Nonwoven—Fabrics formed by a random place-
mentofthreadsinamatandbondedbyheat-
bonding, resin-bonding, or needle punching.
Nonwoven fabrics shallbe manufactured from
individualfibersformed into a random pattern
with distinct, but variable small openings,
retaining their position relative to each other
whenbonded by needle punching, heat, or resin
bonding. The use of nonwovens other than the
needle punched geotextilesis somewhat
restricted (see note 3 of table 592—-2).

Sampling and testing

The geotextile shall meet the specified
requirements (table 592—1 or 592—2) for the
product style shown on thelabel. Product
propertiesaslistedinthelatestedi- tionofthe
"Specifiers Guide," Geosynthetics, Indus- trial
Fabrics AssociationInternational, 1801 County
Road B, West Roseville, MN 55113-4061orat
http:// www.geosindex.com) and that represent
minimum average roll values, are acceptable
documentation thattheproductstylemeetsthe
requirementsofthese specifications.

For products that donot appearinthe above
directory or do not have minimum average roll
values listed, typical test data from theidentified
production run of the geotextile will be required
for each of the specified tests (tables 592—1 or
592—2) ascovered under clause AGAR 452.236-
76.

Shipping and storage

The geotextile shall be shipped/transported in
rolls wrapped with a cover for protection from
moisture, dust, dirt, debris, and ultraviolet light.
The cover shall be maintained undisturbed tothe
maximum extend possible before placement.

Each roll of geotextile shall be labeled or tagged
to clearly identify the brand, class, and the
individual pro- duction run in accordance with
ASTM D 4873.



Table 592—-1

Requirements for woven geotextiles

Property Test method ClassI Class IT & IIT Class IV

Tensile ASTM 200 120 180 minimum

strength D 4632 minimu minimu in any

(pounds) grab m in any m in any principal

u test principal principal direction
direction direction

Elongation at ASTM <50 <50 <50
failure D 4632
(percent) grab

test

Punctu ASTMD 4833 90 minimum 60 minimum 60 minimum
re
(poun
ds) v
Ultraviolet ASTM D 70minimum 70 minimum 70 minimum
light 4355
(% residual 150-hr
tensile exposure
strength)

Apparent ASTMD 4751 As specified, but As As
opening no smaller than specified, specified,
size (AOS) 0.212mm #70)% but no but no

smaller smaller
than than
0.212mm 0.212mm
#70)% #70)%

Percent open
area
(percent)

Permitivity sec TASTM D 4491

CWO0-02215-86

0.10 minimum

4.0minimum

0.10 minimum

4.0minimum

0.10 minimum

1/ Minimum average roll value (weakest

principal direction). 2/

U.S. standard sieve size.

Note: CWO is a USACE reference.

1.0 minimum



Material Specification 592 Geotextile

(continued)
.|

Table 592—2 Requirements for woven geotextiles
Property Test method Class I Class IT Class III Class
v 8/
Tensilestrength ASTMD 4632 120 90 115
180 minumum minumu minumu minu
m m mum
(Ib) v grab test
Elongationat ASTMD 4632 >50 > 50 >50 >50
failure(%) v
Puncture (pounds) ASTMD 4833 60 40 40
80 minumum minumu minumu minu
m m mum
Ultraviolet light ASTMD 4355 70 70 70
70 minumum minumu minumu minu
m m mum
(%residual  150-hr exposure
tensile strength)
Apparentopening ASTMD4751 As As As
As specified specified specified specif
ied
size (AOS) max. #40% max. #40 max. max.
2/ #40 2/ #40 2/
Permittivitysec™? ASTMD 4491 0.70 0.70 0.10
0.70 minumum minumu minumu minu-
m m
mum

1/ Minimum averagerollvalue (weakest principal direction).
2/ U.S. standard sieve size.

3/ Heat-bonded orresin-bonded geotextile maybe used for classesIIIand IV.They are particularly well suited toclassIV. Needle-punched

geotextiles are required for all other classes.
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