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PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTI ON
08/ 06
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NOTE: This gui de specification covers the

requi renents for precast, non-prestressed concrete
products used for bel ow grade construction (Sewage
Systens, Subdrai nage Systens, Storm Drai hage
Systens, Utility and Conmmuni cations Structures, etc.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature

when you add a RID outside of the Section's
Reference Article to automatically place the
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reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

ACl | NTERNATI ONAL (ACl)

ACl 211.1 (1991; R 2009) Standard Practice for
Sel ecting Proportions for Nornal,
Heavywei ght and Mass Concrete

ACl 211.2 (1998; R 2004) Standard Practice for
Sel ecting Proportions for Structural
Li ght wei ght Concrete

ACl 305R (1999; Errata 2006) Specification for Hot
Weat her Concreting

ACl 306.1 (1990; R 2002) Standard Specification for
Col d Weat her Concreting

ACl 318 (2008; Errata 2008; Errata 2009; Errata
2009; FErrata 2009; Errata 2009; Errata
2009) Buil di ng Code Requirenents for
Structural Concrete and Commentary

ACl 318M (2008; Errata 2008; Errata 2009; Errata

2010) Buildi ng Code Requirements for
Structural Concrete & Commentary

AMERI CAN CONCRETE PI PE ASSCCI ATI ON ( ACPA)

ACPA 01-102 (2000) Concrete Pi pe Handbook

ACPA 01-110 (1984) Design Manual for Sulfide and
Corrosion Prediction and Contro

ACPA QPC (2005; Ver 3.0) QCast Plant Certification
Manual

AMERI CAN VWELDI NG SOCI ETY ( AWS)
AWS D1. 1/D1. 1M (2010) Structural Welding Code - Stee

AWS D1. 4/ D1. 4M (2005) Structural Wl ding Code -
Rei nforcing Stee

ASTM | NTERNATI ONAL ( ASTM

ASTM A 153/ A 153M (2009) Standard Specification for Znc
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

185/ A 185M

36/ A 36M

496/ A 496M

497/ A 497M

615/ A 615M

706/ A 706M

767/ A 767M

775/ A 775M

82/ A 82M

884/ A 884M

1064/ C 1064M

1107/ C 1107M

1116/ C 1116M

1240

1244

1244M

Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2007) Standard Specification for Steel
Wl ded Wre Reinforcenent, Plain, for
Concrete

(2008) Standard Specification for Carbon
Structural Steel

(2007) Standard Specification for Steel
Wre, Deforned, for Concrete Reinforcenent

(2007) Standard Specification for Steel
Wel ded Wre Reinforcenent, Deforned, for
Concrete

(2009b) Standard Specification for
Def ormed and Pl ain Carbon-Steel Bars for
Concr et e Rei nforcenent

(2009b) Standard Specification for
Low Al |l oy Steel Deforned and Plain Bars
for Concrete Reinforcenent

(2009) Standard Specification for
Zi nc- Coated (Gal vani zed) Steel Bars for
Concret e Rei nforcenent

(2007b) Standard Specification for
Epoxy- Coat ed Steel Reinforcing Bars

(2007) Standard Specification for Steel
Wre, Plain, for Concrete Reinforcenent

(2006) Standard Specification for
Epoxy- Coated Steel Wre and Wl ded Wre
Rei nf or cenment

(2008) Standard Test Method for
Tenperature of Freshly M xed
Hydraul i c- Cenent Concrete

(2008) Standard Specification for Packaged
Dry, Hydraulic-Cenment G out (Nonshrink)

(2009) Standard Specification for
Fi ber - Rei nforced Concrete

(2005) Standard Specification for Silica
Fume Used in Cenentitious M xtures

(2005ael) Standard Test Method for
Concrete Sewer Manhol es by the Negative
Air Pressure (Vacuun) Test Prior to
Backfill

(2005ael) Standard Test Method for
Concrete Sewer Manhol es by the Negative
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

138/ C 138M

143/ C 143M

1478

1478M

150/ C 150M

171

173/ C 173M

192/ C 192M

231

260

309

31/ C 31M

33/ C 33M

330

39/ C 39M

Air Pressure (Vacuun) Test Prior to
Backfill (Metric)

(2009) Standard Test Method for Density
("Unit Weight"), Yield, and Air Content
(Gravinetric) of Concrete

(2009) Standard Test Method for Slump of
Hydraul i c- Cenent Concrete

(2008) Standard Specification for Storm
Drain Resilient Connectors Between

Rei nforced Concrete Storm Sewer
Structures, Pipes and Laterals

(2008a) Standard Specification for Storm
Drain Resilient Connectors Between

Rei nforced Concrete Storm Sewer
Structures, Pipes and Laterals (Metric)

(2009) Standard Specification for Portland
Cement

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2009) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol unet ri ¢ Met hod

(2007) Standard Practice for Making and
Curing Concrete Test Specinmens in the
Laborat ory

(2009a) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

(2007) Standard Specification for Liquid
Menbr ane- For mi ng Conmpounds for Curing
Concrete

(2009) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2008) Standard Specification for Concrete
Aggr egat es

(2005) Standard Specification for
Li ght wei ght Aggregates for Structural
Concrete

(2009a) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens
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ASTM C 443 (2005ael) Standard Specification for
Joints for Concrete Pipe and Manhol es,
Usi ng Rubber Gaskets

ASTM C 443M (2007) Standard Specification for Joints
for Concrete Pipe and Manhol es, Using
Rubber Gaskets (Metric)

ASTM C 494/ C 494M (2008a) Standard Specification for
Chemi cal Admi xtures for Concrete

ASTM C 595/ C 595M (2009) Standard Specification for Bl ended
Hydraul i ¢ Cenents

ASTM C 618 (2008a) Standard Specification for Coal
Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

ASTM C 877 (2008) External Sealing Bands for Concrete
Pi pe, Manhol es, and Precast Box Sections

ASTM C 877M (2002; R 2009) External Sealing Bands for
Concrete Pipe, Manhol es, and Precast Box
Sections (Metric)

ASTM C 891 (2009) Installation of Underground Precast
Concrete Utility Structures

ASTM C 920 (2008) Standard Specification for
El astoneric Joint Seal ants

ASTM C 923 (2008) Standard Specification for
Resilient Connectors Between Rei nforced
Concrete Manhol e Structures, Pipes and
Lateral s

ASTM C 923M (2008b) Standard Specification for
Resi |l i ent Connectors Between Reinforced
Concrete Manhol e Structures, Pipes and
Laterals (Metric)

ASTM C 989 (2009a) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

ASTM C 990 (2009) Standard Specification for Joints
for Concrete Pipe, Manhol es and Precast
Box Sections Using Prefornmed Flexible
Joi nt Seal ants

ASTM C 990M (2009) Standard Specification for Joints
for Concrete Pipe, Manhol es and Precast
Box Sections Using Preforned Flexible
Joint Sealants (Metric)

CSA STANDARDS ( CSA)
CSA A23. 4 (1978; R 1994; R 2000; R 2005; R 2009)

Precast Concrete - Materials and
Construction
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NATI ONAL PRECAST CONCRETE ASSOCI ATI ON ( NPCA)

NPCA QC Manual (2005; R 2006) Quality Control Manual for
Precast Pl ants

.2 SYSTEM DESCRI PTI ON

Furni sh precast concrete units designed and fabricated by an experienced
and accept abl e precast concrete manufacturer who has been, for at |east 3
years, regularly and continuously engaged in the manufacture of precast
concrete work simlar to that indicated on the draw ngs. Coordinate
precast work with the work of other trades.

2.1 St andard Precast Units

Desi gn standard precast concrete units to wthstand indicated design | oad
conditions in accordance with applicable industry design standards [AC 318M
ACl 318, ASTM ACPA 01-102, Chapter 7-Design for Sulfide Control]. Design
shal | al so consider stresses induced during handling, shipping and
installation as to avoid product cracking or other handling damage.

I ndi cate design | oads for precast concrete units on the shop draw ngs.
Submit drawi ngs for standard precast concrete units furnished by the
precast concrete producer for approval by the Contracting Oficer. These
drawi ngs shall denobnstrate that the applicable industry design standards
have been net. Include installation and construction information on shop
drawi ngs. Include details of steel reinforcenment size and pl acenent as
wel | as supporting design calculations, if appropriate. Produce precast
concrete units in accordance with the approved drawi ngs. Subnmit cut
sheets, for standard precast concrete units, show ng conformance to project
drawi ngs and requirenments, and to applicable industry design standards
listed in this specification.

. 2.2 Cust omr Made Precast Units

Submit design cal cul ations for custom nade precast units, prepared and
seal ed by a registered professional engineer, for approval prior to
fabrication. Include in the calculations the analysis of units for lifting
stresses and the sizing of lifting devices. Submt draw ngs furni shed by
the precast concrete producer for approval by the Contracting O ficer.
Show on these drawi ngs conpl ete design, installation, and construction
information in such detail as to enable the Contracting Officer to
determ ne the adequacy of the proposed units for the intended purpose.
Include details of steel reinforcenent size and placenment as well as
supporting design calculations, if appropriate. Produce precast concrete
units in accordance with the approved draw ngs.

. 2.3 Proprietary Precast Units

Products manuf act ured under franchise arrangements shall conformto all the
requi renents specified by the franchiser. |Itens not included in the
franchi se specification, but included in this specification, shall conform
to the requirements in this specification. Sunit standard plans or
informative literature, for proprietary precast concrete units. Make

avail abl e supporting cal cul ati ons and design details upon request. Provide
sufficient information as to denonstrate that such products will perform
the i ntended task.

SECTI ON 03 40 00.00 10 Page 8



1

2.4 Joints and Seal ants

Provide joints and seal ants between adjacent units of the type and
configuration indicated on shop drawi ngs neeting specified design and
performance requirenents.

.2.5 Concrete M x Design

.2.5.1 Concrete M x Proportions

Base sel ection of proportions for concrete on the methodol ogy presented in
ACl 211.1 for nornal weight concrete and ACI 211.2 for |ightweight

concrete. Devel op the concrete proportions using the sane type and brand
of cement, the sane type and brand of pozzolan, the same type and gradation
of aggregates, and the sane type and brand of adm xture that will be used
in the manufacture of precast concrete units for the project. Do not use
calciumchloride in precast concrete containing reinforcing steel or other
enbedded netal itens. At a mininumof thirty days prior to precast
concrete unit manufacturing, the precast concrete producer will subnmit a

m x design and proportions for each strength and type of concrete that wll
be used. Furnish a conplete list of materials, including quantity, type,
brand and applicable data sheets for all m x design constituents as well as
appl i cabl e reference specifications. The use of self-consolidating
concrete is permtted, provided that m x design proportions and
constituents nmeet the requirements of this specification.

.2.5.2 Concrete Strength

Provi de precast concrete units with a 28-day conpressive strength (f'c) of
[ ] MPa psi.

.2.5.3 VWater-to-Cenent Ratio

Furni sh concrete, that will be exposed to freezing and t haw ng, containing
entrained air and with water-cement ratios of 0.45 or less. Furnish
concrete which will not be exposed to freezing, but which is required to be
watertight, with a water-cenent ratio of 0.48 or less if the concrete is
exposed to fresh water, or 0.45 or less if exposed to brackish water or sea
water. Furnish reinforced concrete exposed to deicer salts, brackish water
or seawater with a water-cement ratio of 0.40 or |less for corrosion
protection.

1.2.5.4 Air Content

The air content of concrete that will be exposed to freezing conditions
shall be within the linmts given bel ow

NOM NAL MAXI MUM Al R CONTENT %
AGGREGATE SI ZE SEVERE EXPCOSURE MODERATE EXPOSURE
10 mm (3/8 inch) 6.0 to 9.0 4.5t0 7.5
13 mm (1/ 2 inch) 5.5to0 8.5 4.0to 7.0
19 mm (3/4 inch) 4.5t0 7.5 3.5t0 6.5
25 mm (1.0 inch) 4.5t0 7.5 3.0to 6.0
38 mm (1.5 inch) 4.5t0 7.0 3.0to 6.0

Note: For specified conpressive strengths greater than 34.5 MPa 5000 psi,
air content nmay be reduced 1 percent

SECTI ON 03 40 00.00 10 Page 9



1.2.5.5 Corrosion Control for Sanitary Sewer Systemns

Fol | ow desi gn reconmendations outlined in Chapter 7 of ACPA 01-102 or the
ACPA 01-110 when hydrogen sulfide is indicated as a potential problem

.3 SUBM TTALS

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Al submittals are the responsibility of the precast concrete producer.
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submit the follow ngin accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submittals
Quality Control Procedures
SD- 02 Shop Drawi ngs

Standard Precast Units[; C[; G [
Custom Made Precast Units[; C[; G [

SD- 03 Product Data

SECTI ON 03 40 00.00 10 Page 10



1

St andard Precast Units
Proprietary Precast Units
Enbedded Itens
Accessori es

SD- 05 Design Data

Desi gn Cal cul ati ons
Concrete M x Proportions

SD- 06 Test Reports
Test Reports
SD-07 Certificates
Quality Control Procedures
4 QUALI TY ASSURANCE

Denpnstrate adherence to the standards set forth in NPCA QC Manual and/or
ACPA QPC. Meet requirenments witten in the subparagraphs bel ow.

.4.1 NPCA and ACPA Pl ant Certification

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: The use of this paragraph may limt
conpetition. Verify the availability of NPCA and
ACPA certified precasters in the bidding area.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

The precast concrete producer shall be certified by the National Precast
Concrete Association's and/or the American Concrete Pipe Association's
Plant Certification Programprior to and during production of the products
for this project.

.4.2 Qualifications, Quality Control and Inspection

.4.2.1 Qualifications

Sel ect a precast concrete producer that has been in the business of
produci ng precast concrete units simlar to those specified for a m ninmm
of 3 years. The precast concrete producer shall maintain a permanent
quality control departnent or retain an independent testing agency on a
conti nui ng basis.

.4.2.2 Quality Control Procedures

Submit quality control procedures established by the precast manufacturer
in accordance with NPCA QC Manual and/or ACPA QPC. Show that the follow ng
QC tests are perfornmed as required and in accordance with the ASTM

st andar ds i ndi cat ed.

a. Slunp: Performa slunmp test for each 115 cubic nm 150 cu yd of
concrete produced, or once a day, whichever cones first. Performslunp
tests in accordance with ASTM C 143/ C 143M.

b. Tenperature: Measure the tenperature of fresh concrete when sl unp
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or air content tests are nade and when conpressive test specinens are
made in accordance with ASTM C 1064/ C 1064.

c. Conpressive Strength: Make at |east four conpressive strength
speci mens for each 115 cubic m 150 cubic yards of concrete of each mx
in accordance with the followi ng Standards: ASTM C 31/ C 31N,

ASTM C 192/ C 192, ASTM C 39/ C 39MN.

d. Air Content: Performtests for air content on air-entrained,
wet - cast concrete for each 115 cubic nm 150 cu yd of concrete, but not
| ess often than once each day when air-entrained concrete i s used.
Determ ne the air content in accordance with either ASTM C 231 or
ASTM C 173/ C 173N for normal wei ght aggregates and ASTM C 173/ C 173N
for Iightweight aggregates.

e. Unit Weight: Performtests for unit weight a mninumof once per
week to verify the yield of batch nmixes. Performunit weight tests for
each75 cubic m 100 cu yd of Iightweight concrete in accordance with
ASTM C 138/ C 138M.

Submit test reports as Foll ows:

a. Copies of material certifications and/or |aboratory test
reports, including mll tests and all other test data, for
portland cenent, blended cenent, pozzol ans, ground granul ated
bl ast furnace slag, silica fume, aggregate, adm xtures, and curing
compound proposed for use on this project.

b. Copies of test reports showi ng that the m x has been
successfully tested to produce concrete with the properties
specified and will be suitable for the job conditions. Such tests
may i nclude conpressive strength, flexural strength, plastic or
hardened air content, freeze thaw durability, abrasion and
absorption. Cearly detail in the specifications special tests
for precast concrete or cast-in itens.

c. Sufficient docunentation, when the use of self-consolidating
concrete (SCC) is proposed, showi ng a m ni mum of 30-days
production track records denonstrating that SCC is appropriate for
casting of the product.

d. Copies of in-plant QW QC inspection reports, upon the request
of the Contracting Oficer

1.4.2.3 | nspection

The Contracting O ficer may place an inspector in the plant when the units
covered by this specification are bei ng manufactured. The burden of
paynment for plant inspection will be clearly detailed in the
specification. The precast concrete producer shall give notice 14 days
prior to the tinme the units will be available for plant inspection.

Nei t her the exercise nor waiver of inspection at the plant will affect the
CGovernment's right to enforce contractual provisions after units are
transported or erected.
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5 DELI VERY, STORAGE, AND HANDLI NG

5.1 Del i very

Del i ver precast units to the site in accordance with the delivery schedul e
to avoi d excessive build-up of units in storage at the site. Upon delivery
to the jobsite, all precast concrete units will be inspected by the

Contracting Officer for quality and final acceptance.

5.2 St or age

Store units off the ground or in a nmanner that will minimze potential

damage.

5.3 Handl i ng

Handl e, transport, and store products in a manner to minimze danmage.
Lifting devices or holes shall be consistent with industry standards.
Performlifting with nethods or devices intended for this purpose as

i ndi cated on shop draw ngs.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS

Except as otherw se specified in the foll owi ng paragraphs,
to Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE and Section

03 20 00.00 10 CONCRETE REI NFORCI NG

1.1 Cenent

Furni sh cenent conforming to ASTM C 150/ C 150V, Type I,

Furni sh bl ended cenents that conformto ASTM C 595/ C 595N

1.2 Silica Funme

conform mat eri al

Il or V.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Silica funme concrete should be used where | ow
perneability and enhanced durability are necessary
and justified by additional cost, such as narine
structures or other places where |ow perneability or
severe abrasion resistance is required. Finishing

is nore difficult than conventi onal concrete.

Proper curing is essential because there is a strong
tendency for severe plastic shrinkage cracking.
Assi stance froma technical representative fromthe

silica fune supplier nmay be required during

bat chi ng, finishing, and curing at start-up of the
j ob, when being used for the first time by the
precast concrete producer. A HRWR reconmended by

the manufacturer of the silica fume shoul d be used.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

Provide silica fume conformng to ASTM C 1240. Provide avail able al kalies
conformng to the optimal limt given in Table 2 of ASTM C 1240. Silica
fume may be furnished as a dry, densified material or as a slurry. Wen
necessary, coordinate the services of a technical representative
experienced in mxing, proportioning, placenent procedures,
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concrete containing silica fune.
2.1.3 Fly Ash and Pozzol ans

Fly ash is [required] [used] as an adm xture conformng to ASTM C 618,
Class [Cor F] with 4 percent maxi mum | oss on ignition and 35 percent
maxi mum cenment repl acenent by wei ght.

2.1. 4 Ground Granul ated Bl ast - Furnace Sl ag

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: G ound granul ated bl ast furnace slag and fly
ash are materials listed in the EPA' s Conprehensive
Procurenment Cuidelines (CPG

http://ww. epa. gov/cpg). |If the Architect/Engi neer
determ nes that use of certain materials neeting the
CPG content standards and guidelines would result in
i nadequat e conpetition, do not neet quality/
performance specifications, are available at an
unreasonabl e price or are not available within a
reasonable tinme frame, the Architect/Engi neer may
submit witten justification and supporting
docunentati on for not procuring designated itens
containing recovered nmaterial. Witten
justification may be subnmitted on a Request for

Wai ver Formto the NASA Environnental Program
Manager for approval. The Request for \Waiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830. 1) (http://nodis3.gsfc. nasa. gov).

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

Ground granul ated bl ast furnace slag is [required] [used] as an adm xture
conform ng to ASTM C 989, Gade [120] with between 25 to 50 percent maxi mum
cenent replacenent by weight.

2.1.5 Wat er

Furni sh water potable or free of deleterious substances in anpbunts harnfu
to concrete or enbedded netal s.

2.1.6 Aggr egat es

2.1.6.1 Sel ecti on

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Sel ect gradation(s) based on job requirenents
and constraints. The nom nal naxi mum aggregate size
may not exceed one-fifth the narrowest dinension

bet ween sides of fornms, nor three-quarters the

m ni mum cl ear spaci ng between individual reinforcing
bars or wres.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Furni sh aggregates conforming to ASTM C 33/ C 33N. Provide aggregates not
cont ai ni ng any substance, which may be deleteriously reactive with the
al kalies in the cenment.
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2.1.6.2 Aggregates for Lightweight Concrete
ASTM C 330
2.1.7  Admi xtures

2.1.7.1 Ai r-Entraining

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Air-entraining requirenents may be del eted
when the project is located in a nonfreezing clinate.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

ASTM C 260

2.1.7.2 Accel erating, Retarding, Water Reducing [Mderate to Hi gh]
ASTM C 494/ C 494M

2.1.7.3 Pi gnent s
Non-fadi ng and |i ne-resistant

2.1.8 Rei nf or cenent

2.1.8.1 Rei nf orci ng Bars

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Specify ASTM A 706/ A 706M rei nforci ng where
wel di ng or bending of reinforcenent bars is
important. In addition, ASTM A 775/ A 775M epoxy
coated reinforcing my be specified where extra
rei nforcement corrosion protection is required.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

a. Deformed Billet-steel: ASTM A 615/ A 615M
b. Deformed Lowalloy steel: ASTM A 706/ A 706M

2.1.8.2 Rei nforcing Wre

a. Plain Wre: ASTM A 82/ A 82M
b. Defornmed Wre: ASTM A 496/ A 496M

2.1.8.3 Wl ded Wre Fabric

a. Plain Wre: ASTM A 185/ A 185M
b. Defornmed Wre: ASTM A 497/ A 497M

2.1.8.4 Epoxy Coat ed Rei nf or cenment

a. Reinforcing Bars: ASTM A 775/ A 775M
b. Wres and Fabric: ASTM A 884/ A 884M

2.1.8.5 Gal vani zed Rei nf or cenent

Provi de gal vani zed rei nforcenment conform ng to ASTM A 767/ A 767\.
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2.1.9 Synt heti c Fi ber Reinforcenent

Synthetic fiber shall be pol ypropylene with a denier less than 100 and a
nom nal fiber length of 50 mr 2 inch.

2.1.10 I nserts and Enbedded Met al

Al items enbedded in concrete shall be of the type required for the
i ntended task, and nmeet the foll owi ng standards.

a. Structural Steel Plates, Angles, etc.: ASTM A 36/ A 36M
b. Hot-di pped Gal vani zed: ASTM A 153/ A 153M

c. Proprietary Itenms: In accordance with nanufacturers published
I

iterature

2.1.11 Accessori es

Subnmit proper installation instructions and rel evant product data for itens
including, but not linmted to, sealants, gaskets, connectors, steps, cable
racks and other itenms installed before or after delivery.

a. Rubber Gaskets for Circular Concrete Sewer Pipe and Cul vert Pi pe:
ASTM C 443N ASTM C 443.

b. External Sealing Bands for Noncircular Sewer, Storm Drain and
Culvert Pipe: ASTM C 877N ASTM C 877.

c. Prefornmed Flexible Joint Sealants for Concrete Pipe, Manholes, and
Manuf act ured Box Sections: ASTM C 990N ASTM C 990.

d. Elastoneric Joint Seal ants: ASTM C 920

2.1.12 Pi pe Entry Connectors

Pi pe entry connectors shall conformto ASTM C 923N ASTM C 923 or
ASTM C 1478N ASTM C 1478.

2.1.13 G out

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete air-entraining requirenments when the
project is located in a nonfreezing clinate.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Nonshrink Gout shall conformto ASTM C 1107/ C 1107N. Cenentitious grout
shall be a m xture of portland cenent, sand, and water. Proportion one
part cenent to approximately 2.5 parts sand, with the anount of water based
on placenent nmethod. [Provide air entrainment for grout exposed to the

weat her. ]
PART 3 EXECUTI ON
3.1 FABRI CATI ON AND PLACEMENT

Perform fabrication in accordance with NPCA QC Manual and/or ACPA QPC
unl ess specified otherw se.
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3.

1.1 For s

Use forms, for manufacturing precast concrete products, of the type and
design consistent with industry standards and practices. They should be
capabl e of consistently providing uniform products and di nensi ons.

Construct fornms so that the forces and vibrations to which the forms wll
be subjected can cause no product danmage. Cean forms of concrete build-up
after each use. Apply formrel ease agents according to the manufacturers
reconmmendati ons and do not allow to build up on the form casting surfaces.

1.2 Rei nf or cenent

Fol | ow applicabl e ASTM Standard or ACI 318NACI 318 for placenent and
splicing. Fabricate cages of reinforcement either by tying the bars, wres
or welded wire fabric into rigid assenblies or by welding, where

perm ssible, in accordance with AWS D1.4/D1.4N. Position reinforcing as
specified by the design and so that the concrete cover conforns to

requi renents. The tol erance on concrete cover shall be one-third of that
specified but not nore than 13 mm 1/2 inch. Provide concrete cover not
less than 13 nmr 1/2 inch. Take positive means to assure that the

rei nforcenment does not nove significantly during the casting operations.

.1.3 Enbedded |t ens

Positi on enbedded itenms at |ocations specified in the design docunents.
Perform wel ding in accordance with AW D1.1/D1. 1V when necessary. Hold
rigidly in place inserts, plates, weldnents, lifting devices and ot her
itenms to be inbedded in precast concrete products so that they do not nopve
significantly during casting operations. Submt product data sheets and
proper installation instruction for anchors, lifting inserts and ot her
devices. Cearly indicate the products dinmensions and safe working | oad.

1.4 Synt hetic Fi ber Reinforced Concrete

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: Synthetic fiber reinforcement may be used in
concrete as an aid in preventing plastic or
shrinkage cracking in placenents susceptible to this
condition. Fiber reinforcement will not be used as
a substitute for wire nesh and where service
tenperature nmay exceed 150 degrees C (300 degrees
F). Concentrations above 0.1 percent by volune are

not cost-effective.
EIR IR R R R S I I I I IR S I I I I R R S I I R I R I I IR I R I S I I I I I R R I S I b b E b I b I b I b I b b b b b I I I b I b b b I

Add fiber reinforcement to the concrete mx in accordance with the
appl i cabl e sections of ASTM C 1116/ C 1116N and the recomendati ons of the
manuf acturer, and in an amount of [0.1] [__ ] percent by vol une.

.2 CONCRETE

2.1 Concrete M xing

M xi ng operations shall produce batch-to-batch uniformty of strength,
consi stency, and appear ance.

. 2.2 Concrete Pl acing

Deposit concrete into fornms as near to its final |location as practical.
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3.

Keep the free fall of the concrete to a mininum Consolidate concrete in
such a manner that segregation of the concrete is mnimzed and honeyconbed
areas are kept to a mnimum Use vibrators to consolidate concrete with
frequenci es and anplitudes sufficient to produce well consolidated concrete.

.2.2.1 Col d Weat her Concreting

Perform col d weat her concreting in accordance with ACl 306. 1.

a. Provide adequate equi pnment for heating concrete materials and
protecting concrete during freezing or near-freezing weather.

b. Free fromfrost all concrete materials and all reinforcenent,
forms, fillers, and ground wi th which concrete is to cone in contact.

c. Do not use frozen materials or materials containing ice.
d. In cold weather the tenperature of concrete at the tine of placing

shal |l not be bel ow8 degrees C 45 degrees F. Discard concrete that
freezes before its conpressive strength reaches 3.45 MPa 500 psi.

.2.2.2 Hot Weat her Concreting

Recomendati ons for hot weather concreting are given in detail in AC 305R
Duri ng hot weather, give proper attention to constituents, production

nmet hods, handling, placing, protection, and curing to prevent excessive
concrete tenperatures or water evaporation that could inpair required
strength or serviceability of the menber or structure. The tenperature of
concrete at the tinme of placing shall not exceed 32 degrees C 90 degrees F

2.3 Concrete Curing

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Due to the immedi acy of formrenoval,

dry-cast products have a tendency to undergo

undesi rabl e accel erated drying. Consequently, early
curing periods are nost critical to ensure
protection fromextrenme tenperatures and dryness.
Dry-cast products nust be protected fromdrafts to
prevent cracking.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

Conmence curing imediately following the initial set and conpl etion of
surface finishing.

3.2.3.1 Curing by Miisture Retention

Prevent noisture evaporation from exposed surfaces until adequate strength
for stripping is reached by one of the foll owi ng nethods:

a. Cover with polyethylene sheets a mininumof 0.15 mr 6 mils thick in
accordance with ASTM C 171.

b. Cover with burlap or other absorptive material and keep continually
noi st .

c. Use of a menbrane-curing conmpound applied at a rate not to exceed

19 square ni4L 200 square ft/gallon, or in accordance with
manuf acturers' recommendati ons according to ASTM C 309.
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3.2.3.2 Curing with Heat and Misture

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Cure as above surfaces that will be exposed
to weat her during service, a mnimmof 3 days.
Forms shoul d be considered effective in preventing

evaporation fromthe contact surfaces. |If air
tenperature is bel ow 50°F the curing period rmust be
ext ended.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

Do not subject concrete to steamor hot air until after the concrete has
attained its initial set. Apply steam if used, within a suitable

encl osure, which permts free circulation of the steamin accordance with
CSA A23.4. If hot air is used for curing, take precautions to prevent

noi sture loss fromthe concrete. The tenperature of the concrete shall not
be permitted to exceed 65 degrees C 150 degrees F. These requirenents do
not apply to products cured with steam under pressure in an autocl ave.

3.2.4 Sur face Fini sh

Fi ni sh unformed surfaces of wet-cast precast concrete products as
specified. |If no finishing procedure is specified, finish such surfaces
using a strike-off to level the concrete with the top of the form

3.2.4.1 For med Non- Architectural Surfaces

Cast surfaces agai nst approved forns follow ng i ndustry practices in
cleaning forns, designing concrete mxes, placing and curing concrete.
Normal color variations, formjoint marks, snmall surface hol es caused by
air bubbl es, and m nor chips and spalls will be accepted but no nmjor

i mperfections, honeyconbs or other major defects will be permtted.

3.2.4.2 Unf or med Surfaces

Fi ni sh unformed surfaces with a vibrating screed, or by hand with a float.
Normal col or variations, mnor indentations, mnor chips and spalls will be
accepted but no major inperfections, honeyconmbs, or other major defects
shal | be permtted.

3.2.4.3 Speci al Fini shes
Trowel ed, broom or other finishes shall be according to the requirements of
proj ect docunents and perforned in accordance with industry standards or
supplier specifications. Submt finishes for approval when required by the
proj ect docunents. The sanple finishes shall be approved prior to the
start of production.

3.2.5 Stripping Products from Forms
Do not renove products fromthe forns until the concrete reaches the
conpressive strength for stripping required by the design. |f no such
requi rement exists, products may be renoved fromthe forns after the fina
set of concrete provided that stripping damage is mnimal.

3.2.6 Pat chi ng and Repair

No repair is required to forned surfaces that are relatively free of air
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voi ds and honeyconbed areas, unless the surfaces are required by the design
to be finished.

3.2.6.1 Repairing M nor Defects

Defects that will not inpair the functional use or expected life of a
precast concrete product nay be repaired by any nethod that does not inpair
t he product.

3.2.6.2 Repai ri ng Honeyconbed Areas

When honeyconbed areas are to be repaired, renove all |oose material and
cut back the areas into essentially horizontal or vertical planes to a
depth at which coarse aggregate particles break under chipping rather than
bei ng di sl odged. Use proprietary repair materials in accordance with the
manufacturer's instructions. |f a proprietary repair material is not used,
saturate the area with water. |Inmrediately prior to repair, the area should
be danmp, but free of excess water. Apply a cenent-sand grout or an
approved bondi ng agent to the chipped surfaces, followed i mediately by
consolidating an appropriate repair material into the cavity.

3.2.6.3 Repairing Maj or Defects
Eval uate, by qualified personnel, defects in precast concrete products
whi ch inmpair the functional use or the expected life of products to
determine if repairs are feasible and, if so, to establish the repair
pr ocedure.

3.2.7 Shi ppi ng Products
Do not ship products until they are at |least 5 days old, unless it can be
shown that the concrete strength has reached at |east 75 percent of the
specified 28-day strength, or that damage will not result, inpairing the
performance of the product.

3.3 | NSTALLATI ON

3.3.1 Site Access

It is the Contractor's responsibility to provide adequate access to the
site to facilitate hauling, storage and proper handling of the precast
concrete products.

3.3.2 CGeneral Requirenents

a. Install precast concrete products to the lines and grades shown in
the contract docunents or otherw se specified.

b. Lift products by suitable lifting devices at points provided by the
precast concrete producer

c. Install products in accordance with the precast concrete producer's
instructions. In the absence of such instructions, install underground
utility structures in accordance with ASTM C 891. Install pipe and

manhol e sections in accordance with the procedures outlined by the
Ameri can Concrete Pipe Association

d. Field nodifications to the product will relieve the precast
producer of liability even if such nodifications result in the failure
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3.

3.

3.4.1

3.4.2

3.4.3

of the product.

Wat er Ti ght ness
Where water tightness is a necessary performance characteristic of the
precast concrete product's end use, watertight joints, connectors and
inserts should be used to ensure the integrity of the entire system

FI ELD QUALI TY CONTRCL
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NOTE: Manhol es should be tested prior to
backfilling to verify the integrity of the installed
product. Testing prior to backfilling facilitates
qui ck and easy repair when required. Wen vacuum
testing a backfilled manhol e, appropriate

adj ustnents nust be nade to the testing procedure to
account for site conditions such as high water
tables as to avoid over |oading boots and
connectors. Prior to vacuumtesting, nake
calculations to ensure that connectors and boots are
not | oaded past the design limt as indicated in
ASTM C 923.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Site Tests

When water tightness testing is required for an underground product, use
one of the follow ng nethods:

Vacuum Test i ng
Prior to backfill vacuumtest system according to ASTM C 1244N ASTM C 1244.
Wat er Testing

Perform water testing according to the contract docunents and precast
concrete producer's reconmendations.

End of Section --
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