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NOTE: This gui de specification covers the

requi renents for precast non-prestressed and precast
prestressed concrete used for structural purposes
(pl anks, columms, etc.) and for minor architectura
pur poses (copings, window sills, etc.) in building
and waterfront facilities construction

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

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

Conment s and suggestion on this specification are

wel cone and shoul d be directed to the technica
proponent of the specification. A listing of the
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)

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R
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NOTE: This gui de specification does not cover
precast concrete wall panels (Section 03 45 00
PLANT- PRECAST ARCHI TECTURAL CONCRETE), nmj or precast
non- prestressed architectural concrete, post

tensi oned concrete, or precast concrete which is
site manufactured and shall not be used for bridge
or roadway construction. Precast concrete sound
fences should be considered in lieu of block walls
for use where sound barriers are used for noise

abat enment .

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O
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NOTE: The followi ng information shall be shown on
t he project draw ngs:
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1. Live and dead | oads, and whether the topping is
included in the dead | oad.

2. Details of fitting, bearing, and connections.
3. Location of expansion and control joints.

4. Style and area of steel fabric reinforcement in
areas where required. Kind and size of reinforcing
bars and spaci ng.

5. Strength and type of concrete.

6. Detail of placenent of sealant or fillers in
j oi nts.

7. Fire rating.
8. Lightweight concrete unit weight.

9. Special requirenents for concrete cover over
r ei nf orci ng.

10. Areas where toppings are required, indicate
areas where the full thickness of the topping is not
present.

11. Canber.

12. Tendon types, physical properties, and

al | owabl e desi gn stresses.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R

PART 1 GENERAL

1.1 REFERENCES

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

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
thi s paragraph by organization, 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 autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
t he 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.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.
AClI | NTERNATI ONAL ( ACl)

ACl 304R

ACl 305R

ACl 306.1

ACl 309R

ACl 318/318R

ACl 318M

AVERI CAN ASSOCI ATI ON OF
( AASHTO)

AASHTO HB- 17

AASHTO T 259

(2000) Cuide for Measuring, M xing,
Transporting, and Placing Concrete

(1999; Errata 2006) Hot Weat her Concreting

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

(2005) Cuide for Consolidation of Concrete
(2008; Errata 2008) Buil di ng Code
Requirements for Structural Concrete and
Comment ary

(2008; Errata 2008; Errata 2009) Metric
Bui | di ng Code Requirenents for Structural
Concrete and Conment ary

STATE HI GHVMAY AND TRANSPORTATI ON OFFI Cl ALS

(2002; Errata 2003; Errata 2005) Standard
Speci fications for H ghway Bridges

(2002; R 2006) Resistance of Concrete to
Chloride lon Penetration

AMERI CAN HARDBOARD ASSOC!I ATI ON ( AHA)

AHA A135. 4

(2004) Basic Hardboard

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M

AWS DL. 4/ D1. 4M

(2008; Errata 2009) Structural Welding
Code - Steel

(2005; Errata 2005) Structural Welding
Code - Reinforcing Stee

ASTM | NTERNATI ONAL ( ASTM

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM A 185/ A 185M

(2009) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2009) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Stee
Har dwar e

(2007) Standard Specification for Stee
Wel ded Wre Reinforcenent, Plain, for
Concrete
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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 A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

27/ A 27M

307

325

325M

36/ A 36M

416/ A 416M

421/ A 421M

47/ A 47TM

496/ A 496M

497/ A 497M

563

563M

615/ A 615M

706/ A 706M

722/ A 722M

767/ A 767M

(2008) Standard Specification for Steel
Castings, Carbon, for General Application

(2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninmum Tensile Strength

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
Mpa M ninum Tensile Strength (Metric)

(2008) Standard Specification for Carbon
Structural Steel

(2006) Standard Specification for Steel
Strand, Uncoated Seven-Wre for
Prestressed Concrete

(2005) Standard Specification for Uncoated
Stress-Relieved Wre for Prestressed
Concrete

(1999; R 2009) Standard Specification for
St eel Sheet, Al umi num Coated, by the
Hot-Di p Process

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

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

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

(2007) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(2009) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Rei nf or cenent

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

(2007) Standard Specification for Uncoated
H gh-Strength Steel Bar for Prestressing
Concrete

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

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

775/ A 775M

780/ A 780M

82/ A 82M

934/ A 934M

996/ A 996M

1069

1107/ C 1107M

1202

1218/ C 1218M

1240

1260

136

150/ C 150M

260

311

33/ C 33M

330

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

(2001; R 2006) Standard Practice for
Repair of Damaged and Uncoated Areas of
Hot - Di p Gal vani zed Coati ngs

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

(2007) Standard Specification for
Epoxy- Coat ed Prefabricated Steel
Rei nforci ng Bars

(2009) Standard Specification for
Rai | - Steel and Axl e-Steel Deforned Bars
for Concrete Reinforcenment

(2009) Standard Test Method for Specific
Surface Area of Alumina or Quartz by
Ni t rogen Adsorption

(2008) Standard Specification for Packaged
Dry, Hydraulic-Cenent Grout (Nonshrink)

(2009) Standard Test Method for Electrical
I ndication of Concrete's Ability to Resist
Chl oride lon Penetration

(1999; R 2008) Standard Specification for
Wat er-Sol uble Chloride in Murtar and
Concrete

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

(2007) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

(2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2009) Standard Specification for Portland
Cenent

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

(2007) Sanpling and Testing Fly Ash or
Nat ural Pozzol ans for Use as a M neral
Adnmi xture in Portl and- Cenent Concrete

(2008) Standard Specification for Concrete
Aggr egat es

(2005) Standard Specification for
Li ght wei ght Aggregates for Structural
Concrete
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ASTM C 430 (2008) Fineness of Hydraulic Cenent by the
45-M croneter (No. 325) Sieve

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

ASTM C 595/ C 595M (2008a) Standard Specification for Bl ended
Hydraulic Cenents

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

ASTM C 94/ C 94M (2009) Standard Specification for
Ready- M xed Concrete

ASTM C 989 (2009a) Standard Specification for G ound
Granul at ed Bl ast-Furnace Slag for Use in
Concrete and Mortars

ASTM F 436 (2009) Hardened Steel Washers
ASTM F 436M (2009) Hardened Steel Washers (Metric)
ASTM F 844 (2007a) Washers, Steel, Plain (Flat),

Unhar dened for General Use
PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PCl MN\L- 116 (1999) Manual for Quality Control for
Pl ants and Production of Structural
Precast Concrete Products

PCI M\L-120 (2004) Design Handbook - Precast and
Prestressed Concrete

PCI M\L-124 (1989) Design for Fire Resistance of
Precast Prestressed Concrete

UNDERWRI TERS LABORATORI ES (UL)
UL Fire Resistance (2009) Fire Resistance Directory
.2 SYSTEM DESCRI PTI ON

The work includes the provision of precast [non-prestressed concrete herein
referred to as precast nenbers][ and][ precast, prestressed concrete herein
referred to as prestressed nmenbers] [except that precast concrete wal
panel s shall be provided as specified in Section 03 45 00, "Plant-Precast
Architectural Concrete"]. [Precast] [and ][Prestressed] menbers shall be
the product of a manufacturer specializing in the production of precast

[ prestressed] concrete nenbers.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: \When concrete toppings are indicated, they
are normally allowed to be used in establishing the
design strength of the precast [prestressed]

SECTI ON 03 45 33 Page 9



nmenber. However, areas where the topping is not the
full thickness, and areas without topping |ocated
inside of larger areas with topping need to be

i ndicated so that the topping is not used in the

unt opped areas to establish the design strength of
the precast [prestressed] nenbers.

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

1.2.1 Desi gn Requi rement s

Desi gn precast [prestressed ]Jnmenbers in accordance with ACI 318NACI 318/ 318R
and the PCl ML-120. Design precast [prestressed] nenbers (including
connections) for the design | oad conditions and spans indicated, and
handl i ng and erection stresses, and for additional |oads inposed by

openi ngs and supports of the work of other trades. Design precast]|
prestressed] menbers for handling w thout cracking in accordance with the
PCI MNL-120. [Concrete toppings shall [not] be used in establishing the
design strength of the precast|[ prestressed] nenbers.]

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Evaluate the |oading requirenments for the
menber design including all dead and

live | oads, and ot her specified | oads for nmenber,
wher e applicabl e. Show design | oads on the draw ngs.
The designer of the precast [prestressed] nenbers
shoul d al so consider the effects of initial
handl i ng and erection stress in the final design of
t he el ements.

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

1.2.1.1 Loads

Loadi ngs for nenbers and connections shall include all dead |oad, |ive

| oad, applicable lateral |oads such as wi nd and earthquake, applicable
construction | oads such as handling, erection |oads, and other applicable
| oads.

1.2.1.2 Drawi ng and Design Cal cul ation Information

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Modify requirenents based on the scope of the
proj ect.

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

Submit drawi ngs and design cal cul ations indicating conplete information for
the fabrication, handling, and erection of the precast[ prestressed]

nenber. Drawi ngs shall not be reproductions of contract drawi ngs. Design
cal cul ati ons[, drawi ngs of precast nenbers][[, and ]draw ngs of precast
prestressed concrete nenbers] (including connections) shall be nade by a
regi stered professional engineer experienced in the design of precast
[prestressed Jconcrete nenbers[ and register in the state where the project
is located], and submtted for approval prior to fabrication. The draw ngs
shall indicate, as a minimum the following information

a. Plans, elevations and other drawi ng views show ng the follow ng:

(1) Menber piece marks | ocating and defining products furnished by
t he manuf acturer.

(2) Headers for openings.

SECTI ON 03 45 33 Page 10



1

b

foll

[c.
prestressing strands.]

(3) Location and size of openings [that cut prestressing strands or
require the location of prestressing strands to miss field cut
openi ngs] .

(4) Relationships to adjacent nateri al

(5) Joints and openi ngs between nenbers and between nmenbers and ot her
constructi on.

(6) Location of field installed anchors.

(7) FErection sequences and handling requirenments

[(8) Areas receiving toppings and magni tude of topping thickness.
Identify areas where topping is an integral part of the structura
capacity of the precast nenbers.]

(9) Lifting and erection inserts

El evati ons, sections and other details for each menmber show ng the
oW ng:

(1) Connecti ons between nenbers and connecti ons between nenbers and
ot her construction

(2) Connections for work of other trades and cast-in itens and their
relation to other trades.

(3) Di nensi oned size and shape for each nenber with quantities,
position and other details of reinforcing steel, anchors, inserts
and ot her enbedded itens.

(4) Lifting, erection and other handling devices and inserts.

(5) Surface finishes of each nenber.

(6) Esti mat ed canbers

Magni t ude, schedul e and sequence of tensioning and detensioning

d. Strength properties for concrete, steel and other materials.

e. Methods for storage and transportation.

f. Description of |oose, cast-in and field hardware.

g. Al dead, live, handling, erection and other applicable |oads used in
the design.

2.2 Per f ormance Requirenents

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

NOTE: Edit when precast [prestressed] nenbers are
to be fire rated. On nost |arge jobs, not al
menbers will have the sane fire rating, so fire
ratings for each specific nmenber should be indicated
for clarity.

SECTI ON 03 45 33 Page 11
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[ Precast|[ prestressed] nenbers [where indicated] shall have a fire rating
[of [___ ]-hours] [as indicated] in accordance with UL Fire Resistance, or
as designed in accordance with PCl ML-124.]

1.3 MODI FI CATI ON TO REFERENCE

In the ACI publications, the advisory provisions shall be considered to be
mandat ory, as though the word "shall" has been substituted for "shoul d"
wherever it appears; reference to the "Building Oficial," the "Structural
Engi neer" and the "Architect/Engineer" shall be interpreted to nean the
Contracting Oficer.

1.4 SUBM TTALS

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

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
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 subnmittal 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 O fice; 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 Arny projects.

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the CGovernment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

SECTI ON 03 45 33 Page 12



Drawi ngs of precast nmenbers[; Cl[; G [___ 11

Drawi ngs of precast prestressed concrete nenbers[; C][; G |
SD- 03 Product Data

Anchorage and lifting inserts and devices

Beari ng pads

SD- 04 Sanpl es

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

NOTE: Sanpl e panel s should only be required when a
finish Gade A or better is specified.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Surface finish

Submit two 300 by 300 by 50 mr 12 by 12 by 2 inch thick sanple
panel s representative of the color and finish for each type of
precast nmenber requiring a finish Gade [Al [ ] surface finish

SD- 05 Design Data

[ Precast ]J[Prestressed] concrete nenbers design cal cul ations; G

Concrete nmix design[; ¢[; G [____ 11
SD- 06 Test Reports
Contractor-furnished mx design[; Cl[; G |

Submit copies of |aboratory test reports showing that the mix has
been successfully tested to produce concrete with the properties
specified and that nmix will be suitable for the job conditions.
The | aboratory test reports shall include mll test and all other
test for cenent, [silica fune, ]aggregates, and adm xtures.
Provi de naxi mum nom nal aggregate size, gradation analysis,
percentage retained and passing sieve, and a graph of percentage
retai ned versus sieve size. Test reports shall be subnitted al ong
with the concrete m x design. Obtain approval before concrete

pl acenent .

Cenent

Pozzol an

[Air-Entraini ng Adm xt ure]
[ Wat er - Reduci ng Admi xt ur e]

[ Accel erating Admi xture]

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Require aggregate quality testing on |arge
concrete projects, where concrete is exposed to
seawater, alkali soils, moist conditions, or the

SECTI ON 03 45 33 Page 13



quality of aggregates is questionable.

ER R R I I R R R R R I I I R R R R R I I I R R R R I I R R R R R I I I R R R R I I I R R I I R R R R I I O
[ Aggr egat es]

[Submit test results for aggregates in accordance with ASTM C 1260
for potential alkali-silica reactions.]

SD-07 Certificates
Qual ity control procedures

Submit quality control procedures established in accordance wth
PCI M\L-116 by the precast manufacturer

[Construction Records[; C[; G [_____ 111]

[ Construction records of the manufacturing, handling, and erection
of the precast prestressed concrete nmenbers shall be subnmitted.]

[ Epoxy- coat ed steel bars]

[Witten certification for coating material and coated bars shal
be subnmitted with the delivery of the bars.]

SD-11 C oseout Subnmittals
Concrete batch ticket information
1.5 QUALI TY ASSURANCE
1.5.1 Qualifications

1.5.1.1 Manuf acturer Qualifications

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

NOTE: Use first bracketed paragraph unless no PC
certified plant are avail able. Then select the
second par agr aph.

Category Cl: MId steel reinforced precast concrete
el ement. Category C2: Prestress hollow core and
repetitive products. Category C3: Prestressed
Straight Strand Structural Menbers. Category C4:
Prestressed Deflected Strand Structural Menbers.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[PCI WMNL-116. Plants shall be certified by the PCl Plant Certification
Program for Category [Cl] [C2] [C3] [C4] work. At the Contracting
Oficer's option, PCI Plant quality control programrecords shall be
avail abl e for review ]

[ PCI MNL-116. Where panels are manufactured by specialists in plants not
currently enrolled in the PCl "Quality Control Program" provide a product
quality control systemin accordance with PCl MIL-116 and perform concrete
and aggregate quality control testing using an approved, independent
commercial testing |aboratory. Submt test results to the Contracting
Oficer.]
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1.5.1.2 Desi gner Qualifications

The designer shall be a registered professional engineer[ in the state
where the project is |ocated] experienced in the design of precast
[ prestressed] concrete.

1.5.1.3 Erector Qualifications

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: Coordinate requirenents for experience with
Contracting Oficer.

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

The erector shall be regularly engaged for at least [three] [__
in the erection of precast [prestressed] structural concrete simlar to the
requirenents of this project.

1.5.1.4 Wl ding Qualifications

Provide AWS D1.1/DL1. 1N qualified welders who are currently certified at
contract award date and have maintained their certificates over the past
year.

1.5.2 Regul at ory Requi renents

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Modify to add any | ocal codes and regul ati ons.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Provi de precast [prestressed] nenbers in confornmance with ACI 318M
ACl 318/ 318R and AWS D1. 4/ D1. 4.

1.5.3 Concrete M x Design

Thirty days mnimumprior to concrete placenent, submt a mx design for
each strength and type of concrete. Submt a conplete list of materials

i ncluding type; brand; source and anount of cenent, fly ash, pozzol ans,
[silica fune, ]ground slag, and adni xtures, and applicable reference
specification. Provide mx proportion data using at |east three different
wat er-cenent ratios for each class and type of concrete required. |If
source material changes, resubnmit mx proportion data using revised source
material. No material shall be provided unless proven by trial nmix studies
to neet the requirenments of this specification, unless otherw se approved
inwiting by the Contracting Officer. The submittal shall clearly

i ndi cate where each mix design will be used when nore than one m x design
is submitted. Submt additional data regarding concrete aggregates if the
source of aggregates changes.

1.5.4 Certificates: Record Requirenent

ASTM C 94/ C 94N. Submt mandatory batch ticket information for each | oad
of ready-m xed concrete.
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6 DELI VERY, STORAGE, AND HANDLI NG
6.1 Transportation
6.1.1 Transporting Menbers

In transporting nenbers by truck, railroad car, or barge, provision shal
be made for supporting the menbers as descri bed above, except battens can
be continuous over nore than one stack of units, with adequate bracing to
ensure their maintaining the vertical position and danpi ng of dangerous

vi brations. Trucks with double bolsters are satisfactory provided the
nenbers are fully seated on the outer bolsters at not nore than 1 m 3 feet
or the depth of the menber fromthe end and the inner bolster is not nore
than 2.3 nm 8 feet fromthe end of the menber or the designated pickup

poi nt. Adequate padding material shall be provided between tie chains or
cabl es to preclude chipping of concrete.

.6.1.2 Lateral Deflection or Vibration

Any noticeable indication of |lateral deflection or vibration during
transportation shall be corrected by rigid bracing between nmenbers or by
neans of |ateral trussing.

.6.2 St or age

.6.2.1 St orage Areas

Storage areas for precast [prestressed] nmenbers shall be stabilized, and
sui tabl e foundations shall be provided, so differential settlenment or
twisting of nmenbers will not occur.

.6.2.2 St acked nenbers

St acked nenbers shall be separated and supported by battens placed across
the full width of each bearing point. Battens shall be arranged in

vertical planes at a distance not greater than the depth of the menber from
desi gnated pickup points. Battens shall not be continuous over nore than
one stack of precast units. Stacking of menbers shall be such that lifting
devices will be accessible and undanaged. The upper nenbers of a stacked
tier shall not be used as storage areas for shorter nenbers or equipnent.

.6.3 Handl i ng of Menbers

The | ocation of pickup points for handling of the menbers and details of
the pi ckup devices shall be shown in shop drawi ngs. Menbers shall be
handl ed only by nmeans of approved devices at designated | ocations. Mnbers
shal |l be nmaintained in an upright position at all tinmes and picked up and
supported as shown in approved shop draw ngs.

PART 2 PRODUCTS

2.

1 CONTRACTOR- FURNI SHED M X DESI GN

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

NOTE: Normal precast design is based on concrete
havi ng a conpressive strength of 35 MPa 5000 psi at
28 days. Sone precast manufacturers like to speed
up production by using Type Ill (high early
strength) concrete. For narine exposure, (or
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2.

2.

noderate and severe sul fate exposure) include |ast
bracketed sentence, which limts the water-cenent
ratio to a maxi mum of 0. 40.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

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

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

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

ACl 318NACI 318/ 318R. The m ni mum conpressive strength of concrete at [ 28]
[ ] days shall be [35 MPa] [5000 psi] [__ ], unless otherw se
indicated. [Add air-entraining adm xtures at the mixer to produce between
4 and 6 percent air by volune.][ For marine exposure, ensure a dense
concrete free of shrinkage cracks, with a mni num degree of perneability.
The maxi mum water cenment ratio shall be 0.40 .]

2 VATERI ALS

2.1 Cenent

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Insert type of cenent required. Generally,

Types | and Il and Type Ill, with 8 percent maxi num
tricalciumaluninate (C3A) are used. In very
speci al cases, Type V, "low al kali," which has

limted availability, may be used.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES
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NOTE: Cenent type and quantity of cenent required
in mx design is dependent upon the environnment,
soil conditions, need for corrosion protection, and
| ocation of piling:

(a) CHLORI DE PROTECTI ON

Normal Use. In fresh water or air environnent,
specify Type | or Type Il cenment. Type IIl may be
permtted provided tricalciumalum nate (C3A)
content is linmted to 8 percent.

Marine Use. In soil or water environnents, subject
to chlorides above 1,000 ppm specify Type Il cenent
and m ni murr 7. 85 sacks of cenment per cubic neter six
sacks cenent per cubic yard

Seawat er Exposure. In direct contact with ocean
wat er, specify Type Il and a nini mum of 9.15 sacks
of cement per cubic neter seven sacks of cenent per
cubi c yard

(b) SULFATE RES| STANCE

Nornmal Use. In soils with negligible anpbunt of

sul fate, specify Type I, Il, or Ill (tricalcium
alum nate (C3A) content, nax. 8 percent) cenent.
When in doubt, specify Type Il cenent and a m ni num
of 7.85 sacks of cenent per cubic neter six sacks of
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cenent per cubic yard

Moderate Sul fate Exposure. In exposures with
noderate sul fate content (between 0.10 and 0. 20
percent in soil and | ess than 1500 ppmin water),
specify Type Il or Il (tricalciumalunm nate (C3A)
content, nmax. 8 percent) and a mininumof 7.85 sacks
of cement per cubic neter six sacks of cenment per
cubic yard. Do not use Cass C fly ash

Severe Sul fate Exposure. |n exposures with high

sul fate content (exceeds 0.20 percent in soil or

1500 ppmin water), specify Type Il or Vwith a

maxi mumtrical cium al um nate content of 5 percent

and a m ni mum of 9.15 sacks of cenent per cubic neter
seven sacks of cenent per cubic yard. Do not use
Cass Cfly ash

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

ASTM C 150/ C 150N, [Type I, II, or 11I] ] with a maxi num al kali content
of 0.40 percent][; or] [ASTM C 595/ C 595N Type [IP(M5) or |S(MS)][ ]
bl ended cenent, except as nodified herein. The blended cenent shal
consist of a mxture of ASTM C 150/ C 150N cenent (with al kali content
exceeding 0.40 percent) and one of the following materials: ASTM C 618
pozzolan or fly ash, or ASTM C 989 ground iron blast furnace slag. The
pozzol an/fly ash content shall not be | ess than 25 percent nor exceed 40
percent by weight of the total cenentitious material. The ground iron

bl ast-furnace slag shall not exceed 50 percent by weight of tota
cenentitious material.] |If no satisfactory test results are avail able
(made within the past six nonths) to prove that the cenent alkali content
is less than 0.40 percent, then it shall be assunmed that the cenent
contains greater than 0.40 percent alkali. Cenment certificates shal
include test results in accordance with ASTM C 150/ C 150k, i ncl udi ng

equi valent alkalies indicated in the optional chem cal requirements. [Use
cement with a tricalciumalumnate (C3A) content of |ess than [8][5]
percent.] For exposed concrete, use one manufacturer for each type of
cenent, ground slag, fly ash, and pozzol an.

2.2.1.1 Fly Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the maxi mum cal ci um oxi de content
shall be 8.0 percent, the maxi num avail abl e al kalies shall be 1.5 percent,
and the maxi nrum al | owabl e  oss on ignition shall be 6 percent for Type N
and F. Cdass Cshall not be used with reactive aggregates.

2.2.1.2 Ground Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 100 or 120.

[2.2.1.3 Silica Fune

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

NOTE: Use silica fune concrete for narine
structures where | ow perneability and enhanced
durability are necessary. The silica fume and high
range wat er reducer additive should be fromthe same
manuf acturer. Sel ect wei ght percentage based-on
performance required.
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NOTE: Use for high durability and | ow

perneability. The initial cost of the concrete will
i ncrease, and supervision at the batch plant,
finishing, and curing is necessary. A HRWR nust be
used with silica fume, the slunp can be increased 50
to 125 mm (2 to 5 inches) 2 to 5 inches wi thout
reduci ng strength. Finishing may be nore

difficult. Proper curing is essential because there
is a tendency for plastic shrinkage cracking.

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

ASTM C 1240, provide silica fume that is a by-product of silicon or
ferrosilicon production. Provide [5] [7.5] [10] percent by weight of the
total cenmentitious material.

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

NOTE: \Where controlled use of silica fume is
required for the project by the designer on Arny
projects use the bel ow bracketed text and delete the
par agr aph above.

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

[ Silica fume may be furnished as a dry, densified material or as a slurry.
Silica funme, unprocessed, or before processing into a slurry or a densified
material, shall conformto the follow ng requirenents:

a. Silicon dioxide content: 85-percent nminimm test nethod ASTM C 311
b. Loss on ignition: 6.0-percent maxi num test nethod ASTM C 311

c. Surface area, nitrogen adsorption, 15,000 m/kg mninum test
met hod ASTM C 1069.

d. Oversize, percent retained on 45-nicroneter sieve: 5-percent
maxi mum test method ASTM C 430.

The Contractor shall provide at his expense the services of a

manuf acturer's technical representative, experienced in mxture
proportioning, placenent procedures, and curing of concrete containing
silica fune. The manufacturer's representative shall be available for
consul tation by both the Contractor and the Governnent during mxture
proportioning, planning, and production of silica-fume concrete and shal
be on site immediately prior to and during at |east the first placenent of
concrete containing silica fume and at other tinmes, if directed.]

]1]2.2.2 Wt er
Water shall be fresh, clean, and potable; free frominjurious anounts of
oils, acids, alkalis, salts, organic materials, or other substances
del eterious to concrete, ACH 318NACI 318/ 318R

2.2.3 Aggr egat es

2.2.3.1 Aggregat es Sel ection

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Sel ect gradation(s) based on job requirenents
and constraints. The nmaxi mum aggregate size shal
not exceed three-quarters the m ni mum cover over
reinforcing. Aggregate grading sizes with their
general grading ranges are as follows: Size 57 (25
nmrone inch to No. 4 sieve), Size 67 (20 nm3/ 4 inch
to No. 4 sieve), and Size 7 (12 mml1/2 inch to No. 4

si eve).
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

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: |If state standards are used for aggregate,
fill in the appropriate State Department of

Transportation and cl assification type.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

ASTM C 33/ C 33V, Size [57] [67] [7] [____ ][ or the requirenents of the
State of [ ] Departnent of Transportation], except as nodified herein.
ot ai n aggregates for exposed concrete surfaces fromone source. Aggregates
shal | not contain any substance which nmay be deleteriously reactive with
the alkalies in the cenment, nor in an ampbunt sufficient to cause excessive
expansi on of concrete. Prior to fabrication, submt certified test reports
for the following tests specified in ASTM C 33/C 33M ,in addition, [tw ce]
[ ] during each shift when the concrete plant is operating, the
gradation of each size of aggregate shall be tested in accordance with
ASTM C 136] :

a. Gading

b. Anmount of material finer than 75 micronmeters No. 200 sieve

c. Oganic inpurities

d. Soundness

e. Cay lunps and friable particles

f. Coal and lignite

g. Weight of slag

h. Abrasion of coarse aggregate

i. Fineness nodul us

j. Reactive aggregates

k. Freezing and thaw ng

2.2.3.2 Al kali-Silica Reactivity

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use first and third tailoring options for
Navy projects; use second tailoring option for Arny

and Air Force.
EIR IR R b R S I I I I IR I I I I I R R S R I R I R I I I I R I S I I A I I I R b I S I b b E b I I I b I R I b I b I I S I I b I b b b I

Eval uate and test fine and coarse aggregates to be used in all concrete for
al kal i -aggregate reactivity in accordance with ASTM C 1260. Test both
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coarse aggregate size groups if fromdifferent sources. Evaluate the fine
and coarse aggregates separately and in conbi nation, which matches the
Contractor's proposed m x design proportioning, utilizing the nodified
version of ASTM C 1260. Test results of the conbination nust have a
neasur ed expansion equal to or |ess than 0.08 percent at 16 days after
casting. Mdify ASTM C 1260 as follows to included one of the follow ng
options:

a. Uilize the Contractor's proposed |ow al kali portland cenent and
Class F fly ash or Class N pozzolan in conbination with the proposed
aggregate percentage for the test proportioning. Use Cass F fly ash
or Cass N pozzolan in the range of 25 percent to 40 percent of the
total cenentitious material by mass. Determine the quantity that will
nmeet all the requirenents of these specifications and that will | ower
t he expansion equal to or less than 0.08 percent at 16 days after
casting. Class C fly ash shall not be used with reactive aggregates.

b. Wilize the Contractor's proposed | ow al kali portland cenent and
ground granul ated bl ast furnace (GEBF) slag in conbination with the
proposed aggregate percentage for the test proportioning. Use GGBF
slag in the range of 40 percent to 50 percent of the total cenentitious
material by mass. Determine the quantity that will neet all the

requi renents of these specifications and that will |ower the expansion
equal to or less than 0.08 percent at 16 days.

kkhkkhkkhkkhkkhhkkhhkhhkhhkhhkhkhhkkhhkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhkhkhhhkhhkrhkhhkhhkhkkhkhkk kkk kkihkikkhkk khkkikkhkki*x*%

NOTE: The use of LithiumNitrate for nmtigation of
al kali-silica reaction is an alternative for Navy

projects only. However, do not include in a project
speci fication wi thout Navy EFD or NFESC concurrence.

EE R R I R I R R I I I I kR R I R R R I I R kI O

c. Uilize the Contractor's proposed |low al kali portland cenent and a
[ithiumnitrate adm xture. The lithiumnitrate adm xture may be used
in conbination with either Class "F' fly ash, Cass N pozzolan, or
ground granul ated bl ast furnace (GEBF) slag, at a dosage rate as
recommended by the manufacturer

I f any of the above options does not |ower the expansion to |ess than 0.08
percent at 16 days after casting, reject the aggregate(s) and submt new
aggregate sources for retesting. Submt the results of testing to the
Contracting O ficer for evaluation and acceptance.

[2.2.3.3 Aggregates for Lightweight Concrete
ASTM C 330.

12.2. 4 Grout

2.2.4.1 Nonshri nk G out
ASTM C 1107/ C 1107N

2.2.4.2 Cenentitious G out

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Delete air entraining requirements 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 R I O S R R I R I I R S R R S R R R O
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Shall be a mixture of portland cenent, sand, and water. Proportion one
part cenent to approximately 2.5 parts sand, with the amount of water based
on placenment nmethod. [Provide air entrainment for grout exposed to the
weat her. ]

2.2.5 Adm xt ures

[2.2.5.1 Ai r-Entraining

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

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

ASTM C 260.
12.2.5.2 Accel erating

ASTM C 494/ C 494N, Type Cor E
2.2.5.3 Wat er Reduci ng

ASTM C 494/ C 494N, Type A, E, or F
2.2.6 Rei nf or cenment

2.2.6.1 Rei nforcing Bars

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

NOTE: Specify ASTM A 706/ A 706M rei nforcing where
wel di ng or bending of reinforcenent bars is
inmportant. In addition in |ocations where

rei nforcing mybe subject to corrosive environnental
conditions such as bridge decking use either epoxy
coated reinforcenment, epoxy coated prefabricated
steel reinforcing bars or zinc-coated (gal vanized)
bars, ASTM A 775 epoxy coated reinforcing, ASTM A
934 epoxy coated prefabricated steel reinforcing
bars or ASTM A 767/ A 767M respectively nmay be
specified where extra reinforcenent protection is
required.

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

ASTM A 615/ A 615V, Grade [280] [420] [40] [60]; [ASTM A 706/ A 706N, G ade
420 60;] or ASTM A 996/ A 996V, Grade [350][420] [50] [60].

[ Epoxy-coated steel bars shall conply with the requirenments of |
ASTM A 775/ A 775N [ ASTM A 934/ A 934N], including witten certifications for
coating material and coated bars, sample of coating material, and 700 g 0.5
pounds of patching material.]

[ Zinc-coated (gal vanized) bars shall conmply with the requirenments of
ASTM A 767/ A 767N, Cdass | ] coating, galvanized after fabrication.]

2.2.6.2 Wre

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Use ASTM A 82/ A 82M for plain wire and ASTM A
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496/ A 496M for defornmed wire.

Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

ASTM A 82/ A 82N or ASTM A 496/ A 496M.

2.2.6.3 Wel ded Wre Fabric

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: Use ASTM A 185/ A 185M for wel ded pl ain steel
and ASTM A 497/ A 497M for wel ded deforned steel.

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

ASTM A 185/ A 185N or ASTM A 497/ A 497M.
[2.2.7 Prestressing Strands

[Uncoated, 7-wire strand stressed relieved, ASTM A 416/ A 416V, G ade
[250][270], strand di aneter as shown.]

[Single wire stressed relieved, ASTM A 421/ A 421N for low rel axation wre.]

[ H gh-strength steel bars shall conformto ASTM A 722/ A 722N, Type | or 1|1,
nmeeting all supplenmentary requirenents.]

]12.2.8 Met al Accessories
Provi de ASTM A 123/ A 123N or ASTM A 153/ A 153N gal vani zed.
2.2.8.1 I nserts

ASTM A 47/ A 47V, G ade 22010 32510 or 35018, or ASTM A 27/ A 27N G ade
415- 205 U-60- 30.

2.2.8.2 Structural Steel
ASTM A 36/ A 360.
2.2.8.3 Bol ts
ASTM A 307; ASTM A 325N ASTM A 325.
2.2.8. 4 Nut s
ASTM A 563NASTM A 563.
2.2.8.5 \ashers

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436N ASTM F 436 washers
for ASTM A 325l ASTM A 325bol ts.

2.2.9 Beari ng Pads
2.2.9.1 El astoreric

AASHTO HB- 17, for plain neoprene bearings.
2.2.9.2 Har dboard (I nterior Only)

AHA A135.4, class as specified by the precast manufacturer.
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2.2.10 G out
2.2.10.1 Cenentitious G out

Shall be a mxture of portland cenent, sand, and water. Proportion one
part cenent to approximately 2.5 parts sand, with the anmount of water based
on placerment method. Provide air entrainment for grout exposed to the

weat her.

2.2.10.2 Nonshri nk G out

Nonshrink grout shall conformto ASTM C 1107/ C 1107V and shall be a
comrercial fornulation suitable for the application proposed.

2.3 PRODUCTI ON QUALI TY CONTROL PROCEDURES

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

NOTE: Refer to PCl for tolerance information
Modify to add critical tolerance if different than
PCl .

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

PCI MNL- 116 unl ess specified otherw se.

2.3.1 For s
Brace forns to prevent deformation. Forns shall produce a snooth, dense
surface. Chanfer exposed edges of colums and beans 200 mm 3/4 inch,
unl ess otherwi se indicated. Provide threaded or snap-off type formties.

2.3.2 Rei nf or cerent Pl acenent
ACl 318NACI 318/ 318R for placenent and splicing. Reinforcenment may be
preassenbl ed before placenent in forns. Provide exposed connecting bars,
or ot her approved connection nmethods, between precast [prestressed ]and
cast-in-place construction. Renove any excess nortar that adheres to the
exposed connections.[ Provide curvature or drape of the prestressing
strands usi ng approved hol d-down devi ces. ]

[2.3.3 I nserts
When the ends of the prestressed nenber will be exposed, recess the
prestressing stands using inserts. After detensioning, renove inserts and
fill the recess with nonshrink grout.

12.3.4 Concrete

2.3.4.1 Concrete M xi ng

ASTM C 94/ C 94N. M xing operations shall produce batch-to-batch uniformty
of strength, consistency, and appearance.

2.3.4.2 Concrete Pl acing

ACl 304R[, ACI 305R for hot weather concreting] [, ACH 306.1 for cold
weat her concreting,] and ACI 309R, unl ess otherw se specified.
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2.3.4.3 Concrete Curing

Conmence curing imediately following the initial set and conpl etion of
surface finishing. Provide curing procedures to keep the tenperature of
the concrete between 10 and 90 degrees C 50 and 190 degrees F. Wen
accelerated curing is used, apply heat at controlled rate and uniformy

al ong the casting beds. Mnitor tenperatures at various points in a product
line in different casts.

[2.3.5 Prestressing
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NOTE: For normal prestressing use a rel ease
strength of 23 MPa 3500 psi, unless the design
requires a higher rel ease strength. Sone rel ease
strengths are indicated in the PCl Design Handbook
for selected prestressed nenbers based on different
| oad conditions, strand patterns, and span |engths.
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Do not transfer prestressing forces during detensioning until the concrete
has reached a m ni mum conpressive strength of [24 MPa] [3500 psi] [__ ],
unl ess a higher strength is required by the Contractor furnished design.

12.3.6 Sur face Finish

Repairs located in a bearing area shall be approved by the Contracting
Oficer prior to repairs. [Prestressed nenbers which contain honeyconbed
sections deep enough to expose prestressing strands shall be rejected.

] Precast [prestressed ] nmenbers containing hairline cracks which are visible
and are less than 0.25 nm 0.01 inches in width, may be accepted, except

that cracks larger than 0.1 mr 0.005 inches in width for surfaces exposed

to the weather shall be repaired. Defects that involve nore than 900 2

36 square inches of concrete shall be grounds for rejection. Any precast]
prestressed] menber that is structurally inpaired or contains honeyconbed
section deep enough to expose stressing tendons or reinforcing shall be
rejected. Defects shall be repaired or rejected as specified in paragraph
“Defects. "

2.3.6.1 Unf or med Surfaces
Provide a [floated] [steel trowel ed] finish.

2.3.6.2 For med Surf aces
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NOTE: PCl M\L-116 different grades of forned
surface finishes:

Commercial Grade: Concrete produced in forns that
produce a rough finish. Fins are renoved and | arge
surface blenishes filled. Sharp edges that will be
visible in the finished structure are ground down.

Standard Grade: Sane finish as commercial grade,
except the forns do not produce a texture on the
concrete. Surface can be painted, but will have
surface voids
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Finish Grade B: Same as standard grade, except al
surface bl em shes should be filled or finished to
provide a snmooth surface or uniform appearance if
pai nt ed.

Finish Gade A: Sanme as Finish Gade B, except that
t he conponents of the conpleted structure, where
exposed, shall be reasonably col or matched. This
finish is difficult to obtain.
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PCl MNL-116 (Appendix A - Commentary), Chapter 3, for grades of surface
fini shes.

a.

Unexposed Surfaces: Provide a [commercial] [standard] grade
surface finish.

b. Exposed Surfaces: Provide a [standard grade] [finish Gade B]
[ ] surface finish. [The conbined area of acceptable
defective areas shall not exceed 0.2 percent of the exposed to
vi ew surface area, and the patches shall be indistinguishable from
the surroundi ng surfaces when dry.] [In addition to a Grade B
surface finish, menbers shall have a snooth rubbed finish.]

2.3.6.3 Architectural Finish
Provide a [finish Gade A] [__ ] surface finish to those menbers
i ndi cat ed.

2.3.7 Accept ance/ Rej ecti on of Defects

2.3.7.1

M nor Defects

Al'l honeyconbed areas, chipped corners, air pockets over 6 mr 1/4 inch in

2

di ameter, and other mnor defects involve |less than 900 nmi 36 square inches
of concrete shall be repaired. Formoffsets of fins over 3 mm 1/8 inch

shal

be ground smooth. Al unsound concrete shall be renoved from

defective areas prior to repairing. Al surfaces pernmanently exposed to
view shall be repaired by a blend of portland cenment and white cenent
properly proportioned so that the final color when cured will be the same
as adj acent concrete.

2.3.7.2

Maj or Defects

2

Maj or defects are those which involve nore than 900 nmi 36 square inches of
concrete or expose stressing tendons or reinforcing steel. |f one or nore
maj or defects appear in a nenber, it shall be rejected. Cracks of a width
of nmore than 0.25 mm 0.01 inch shall be cause for rejection of the nmenber

2.4 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
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NOTE: |If marine environnent or exposed to severe
envi ronnental conditions, recomend including
chloride ion penetration requirenments.
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[2.4.1 Chl oride lon Concentration Test

Sanpl i ng and determ nati on of water soluble chloride ion content in
accordance with ASTM C 1218/ C 1218N. Maxi mum wat er sol uble chloride ion
concentrations in hardened concrete at ages from 28 to 42 days contri buted
fromthe ingredients including water, aggregates, cenentitious naterials,
and adm xtures shall not exceed 0.06 percent by weight of cement.

1[2.4.2 Chloride Ion Penetration Test

To ensure the durability of concrete in nmarine environnment, concrete shal
be proportioned to have the chloride ion penetration test in accordance
with ASTM C 1202, and be bel ow 1500 coul onbs for concrete speci nens tested
at 28 days. [Alternatively, a ponding test in accordance with AASHTO T 259
may be perforned to validate chloride ion penetration in accordance wth
ASTM C 1202.]

12.4.3 Factory I nspection
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NOTE: Check with the designer and Resident in
Charge of Construction and edit appropriately.
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At the option of the Contracting Officer, [precast|[ prestressed] units nay
be inspected by the Contracting Officer] [precast[ prestressed] units shal
be inspected by the QC Representative] prior to being transported to the
job site. The Contractor shall give notice 14 days prior to the tine the
units will be available for plant inspection. Neither the exercise nor
wai ver of inspection at the plant will affect the Governnent's right to
enforce contractual provisions after units are transported or erected.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

Prior to erection, and again after installation, precast[ prestressed]
menbers shall be checked for danage, such as cracking, spalling, and
honeyconmbing. As directed by the Contracting O ficer, precast]
prestressed] menbers that do not neet the surface finish requirenents
specified in Part 2 in paragraph entitled "Surface Finish" shall be
repaired, or renoved and replaced with new precast [prestressed ] nenbers.

.2 ERECTI ON

Precast [prestresed ] nenbers shall be erected after the concrete has
attained the specified conpressive strength, unless otherw se approved by
the precast|[ prestressing] manufacturer. [In addition, prestressed nmenbers
shall not be rigidly fixed in position until the prestressed nmenmber has
"aged" [90] [___ ] days after detensioning.] FErect in accordance with the
approved shop drawi ngs. PCl M\L-116 and PCI NMNL-120 (Chapter 8), for
tolerances. Provide a 1:500 tolerance, if no tolerance is specified. Brace
precast [prestressed ]nenbers, unless design calculations submtted with
the shop drawi ngs indicate bracing is not required. Follow the

manuf acturer's recomendati ons for naxi num construction |oads. Place
precast|[ prestressed] nenbers |evel, plunmb, square, and true within

tol erances. Align nenber ends.
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3.

3 BEARI NG SURFACES

Shall be flat, free of irregularities, and properly sized. Size bearing
surfaces to provide for the indicated cl earances between the precast]
prestressed] nmenber and adj acent precast[ prestressed] nenbers or adj oi ning
field placed surfaces. Correct bearing surface irregularities with
nonshrink grout. Provide bearing pads where indicated or required. Do not
use hardboard bearing pads in exterior |locations. Place precast]|
prestressed] menbers at right angles to the bearing surface, unless

i ndi cated otherwi se, and drawup tight without forcing or distortion, with
sides pl unb.

.4 ANCHORACE

Provi de anchorage for fastening work in place. Conceal fasteners where
practicable. WMake threaded connections up tight and nick threads to
prevent | oosening.

.5 VEELDI NG

AWS D1.4/D1. 4N for wel ding connections and reinforcing splices. [Do not
wel d prestressing strands. ]JProtect the concrete and other reinforcing
fromheat during welding. Weld continuously along the entire area of
contact. Gind snooth visible welds in the finished installation. Wlding
of epoxy-coated reinforcing is not allowed.

.6 OPENI NGS

Hol es or cuts requiring [reinforcing ][ prestressing steel Jto be cut,

whi ch are not indicated on the approved shop drawi ng, shall only be nade
with the approval of the Contracting Oficer and the precast nanufacturer.
Drill holes less than 300 nml2 inches in dianeter with a dianond tipped
core drill.

T GALVANI ZI NG REPAI R

Repai r damage to gal vani zed coati ngs using ASTM A 780/ A 780N zinc rich
pai nt for gal vani zed surfaces damaged by handling, transporting, cutting,
wel di ng, bolting, or acid washing. Do not heat surfaces to which repair
pai nt has been applied.

. 8 GROUTI NG

Clean and fill [indicated] keyways between precast|[ prestressed] nenbers,
and other indicated areas, solidly with nonshrink grout or cenentitious
grout. Provide reinforcing where indicated. Renpve excess grout before
har deni ng.

.9 SEALANTS

Provide as indicated and as specified in Section 07 92 00, "Joint Sealants.”

[3.10 CONCRETE TOPPI NG

Provide as indicated and as specified in [Section 03 30 00 CAST-1 N PLACE
CONCRETE. ][ Section 03 31 00.00 10, "Cast-In-Place Structura
Concrete."][Section 03 31 01.00 10, "Cast-1n-Place Sructural Concrete for
Cvil Works."]
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][3.11  CONSTRUCTI ON RECORDS
Conpl ete construction records shall be kept of the manufacturing, handling,
and erection of the precast-prestressed concrete nmenbers. Records shall be
kept for, but not limted to, the followi ng itens:
a. Specifications of material used in the nmanufacture of the menbers.

b. Time-tenperature history of the concrete menbers fromcasting to
the transfer of the prestress force.

c. Records of the tendon stressing operation including initia
prestress force, measured el ongation, how it was neasured, and how t he
tendons were stressed and destressed.

d. Records of inspection of the nenbers before and after the prestress
force is transferred to the nmenbers.

e. Records of the inspection of the nenbers each time they are noved.

f. Records of any defects in the menber and any corrective measures
t aken.

] -- End of Section --
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