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NOTE: This gui de specification covers the
requirenents for fabrication and erection of precast
structural concrete fram ng elenments, floor units,
and roof units for buildings including, as required
by the project, the foll ow ng:

Precast conventionally reinforced concrete floor and
roof units for clear spans up to 10.5 neter 35 feet.

Precast conventionally reinforced concrete col umms,
j oi sts, beans, and other structural fram ng el ements.

Precast prestressed concrete single- and double-tee
sl abs, hollowcored flat slabs, tee- or keystone-
joists, colums, and other structural elenents.

Precast concrete cellular floor units with cells
suitable for use as electrical raceways.

Drawi ngs must include a conplete design indicating
the character of the work to be performed and giving
the foll ow ng:

Assumed | oads, including floor live load, roof live

| oad, wind | oad, concentrated | oads such as
partitions, and equi prent nounted on or suspended
from precast concrete construction, concrete floor

t oppi ng wei ght, and ot her design data as nmay be
required for the proper preparation of shop draw ngs.

Layout of the framing systemindicating the relative
| ocation of the various precast structural concrete
sections, floor elevations, colum centers and

of fsets, openings, and sufficient dinensions to
adequately convey the quantity and nature of the
required precast structural concrete fram ng system

Details of all precast structural concrete sections
i ndi cating cross-sections and di nensi ons.

Location of precast structural concrete sections
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havi ng an architectural finish on exposed-to-view
surfaces when required.

Details of reinforcenent indicating reinforcing-bar
schedul es; location and size of welded-wire fabric;
and tenons for prestressed concrete indicating the
final stressing force in kips, as required.

Detail s of connections indicating end bearing
m ni muns and anchorage devi ces and other itens
enbedded in the precast structural concrete sections.

Location and details of concrete floor topping, when
required.

Details of openings including the size of stee
fram ng nenbers as required

Details of precast concrete filler blocks, as
required.

Details of hangers for suspended ceilings, ducts,
pi pi ng, lighting fixtures, conduit, or other
construction, as required.

Precast concrete floor-unit cells that will be used
for electrical raceways, when required

When both fire-resi stance-rated construction and
nonrated construction are required, the |ocation of
fire-resistance-rated construction

Cast-in-place nornal -wei ght concrete, including
concrete floor topping, is specified in Section
03 30 53 M SCELLANEQUS CAST-| N- PLACE CONCRETE

Precast conventionally reinforced concrete wal
panel s, solid-section type, are specified in Section
03 45 00 PRECAST ARCHI TECTURAL CONCRETE.

Precast-concrete roof slabs placed over purlings or

j oi sts spaced not nore than 8 feet on center are
specified in Section 03 41 16 PRECAST CONCRETE SLABS
(MAX. SPAN 8 - 0" 0.0

Sealing joints in exposed-to-view surfaces of
precast concrete slabs, such as at ceilings and
wall's, is specified in Section 07 92 00 JO NT
SEALANTS.

Pai nti ng exposed-to-view surfaces of precast
concrete units such as ceilings, is specified in
Section 09 90 00 PAI NTS AND COATI NGS

Wien cells of precast concrete cellular floor units

will be used for electrical raceways, the inspection
of cells to be used for electrical raceways, cutting
the floor units for inserts, and el ectrical raceway

fittings are specified in Section 26 05 00.00 40
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COMMON WORK RESULTS FOR ELECTRI CAL.

Fire-resi stance-rated construction using precast
structural concrete sections is described in
Underwriters Laboratories, Inc., "Fire Resistance
Ratings (BXUV)" included in UL Fire Resistance
Directory and the "Fire-Resistance Ratings"
contained in AIA CO 1. Fire-resistance-rated
construction limts the types of precast structura
concrete sections; the requirenents for end
restraint; the concrete nmaterials and proportions of
concrete mx for floor top fill; the requirements
for grouting and sealing joints; and the type of
roof insulation and roof covering.

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

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

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

1.1 REFERENCES
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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 within the text by the
basi ¢ designation only.

ACl | NTERNATI ONAL (ACl)

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

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

ACl 318M (2008; Errata 2008; Errata 2009; Errata
2010) Buil di ng Code Requirenents for
Structural Concrete & Comentary

ACl SP-66 (2004) AClI Detailing Manual

ACl | MCP- 2 (2010) Manual of Concrete Practice Part 2

ACl / MCP- 3 (2010) Manual of Concrete Practice Part 3

ACl / MCP- 4 (2010) Manual of Concrete Practice Part 4
AMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 200 (1973; R 2007) Standard Specification for

Epoxy Protective Coatings
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135. 4 (1995; R 2004) Basic Hardboard
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A48.1 (1986) Concrete Construction - Forns for
One Way Concrete Joi st Construction

ANS| A48. 2 (1986) Concrete Construction - Forms for
Two Way Concrete Joist Construction

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS A5. 1/ A5. 1M (2004) Specification for Carbon Steel

El ectrodes for Shielded Metal Arc Wl ding
AWS D1.1/D1. 1M (2010) Structural Wl ding Code - Steel
AWS D1. 4/ D1. 4M (2005) Structural Wl ding Code -

Rei nforci ng Steel
ASTM | NTERNATI ONAL ( ASTM

ASTM A 153/ A 153M (2009) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Steel
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ASTM A 185/ A 185M (2007) Standard Specification for Steel
Wl ded Wre Reinforcenent, Plain, for
Concrete

ASTM A 283/ A 283M (2003; R 2007) Standard Specification for

Low and Internediate Tensile Strength
Carbon Steel Pl ates

ASTM A 322 (2007) Standard Specification Steel Bars,
Al'l oy, Standard G ades

ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A 370 (2009ael) Standard Test Met hods and
Definitions for Mechanical Testing of
Steel Products

ASTM A 416/ A 416M (2006) Standard Specification for Steel
Strand, Uncoated Seven-Wre for
Prestressed Concrete

ASTM A 421/ A 421M (2005) Standard Specification for Uncoated
Stress-Relieved Steel Wre for Prestressed
Concrete

ASTM A 615/ A 615M (2009b) Standard Specification for

Def ormed and Pl ai n Carbon-Steel Bars for
Concr et e Rei nforcenent

ASTM A 675/ A 675M (2003; R 2009) Standard Specification for
Steel Bars, Carbon, Hot-Wought, Special
Quality, Mechanical Properties

ASTM A 82/ A 82M (2007) Standard Specification for Steel
Wre, Plain, for Concrete Reinforcenent

ASTM C 109/ C 109M (2008) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-m) Cube
Speci nmens)

ASTM C 1107/ C 1107M (2008) Standard Specification for Packaged
Dry, Hydraulic-Cenent Grout (Nonshrink)

ASTM C 114 (2009b) Standard Test Methods for Chemi cal
Anal ysi s of Hydraulic Cenent

ASTM C 115 (1996a; R 2003) Standard Test Method for
Fi neness of Portland Cenent by the
Tur bi di met er

ASTM C 117 (2004) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

ASTM C 123 (2004) Standard Test Method for
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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

ASTM C

126

127

128

131

136

138/ C 138M

142

143/ C 143M

150

151/ C 151M

157/ C 157M

172

173/ C 173M

183

185

191

Li ghtwei ght Particles in Aggregate

(2009) Standard Specification for Ceramc
d azed Structural Cay Facing Tile, Facing
Brick, and Solid Masonry Units

(2007) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absor ption of Coarse Aggregate

(2007a) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absorption of Fine Aggregate

(2006) St andard Test Method for Resistance
to Degradation of Small-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

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

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

(1997; R 2004) Standard Test Method for
Cay Lunps and Friable Particles in
Aggr egat es

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

(2009) Standard Specification for Portland
Cenent

(2009) Standard Test Method for Autoclave
Expansi on of Hydraulic Cenent

(2008) Standard Test Method for Length
Change of Hardened Hydraulic-Cenent Mortar
and Concrete

(2008) Standard Practice for Sanpling
Freshly M xed Concrete

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

(2008) Standard Practice for Sanpling and
the Amount of Testing of Hydraulic Cenent

(2008) Standard Test Method for Air
Content of Hydraulic Cenent Mortar

(2008) Standard Test Method for Tinme of
Setting Hydraulic Cenent by Vicat Needl e
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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

ASTM C

ASTM C

192/ C 192M

204

231

232/ C 232M

233

260

266

29/ C 29M

31/ C 31M

33/ C 33M

330

39/ C 39M

40

403/ C 403M

404

42/ C 42M

451

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

(2007) Standard Test Method for Fineness
of Hydraulic Cenent by Air Perneability
Appar at us

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

(2009) Standard Test Methods for Bl eedi ng
of Concrete

(2007) Standard Test Method for
Ai r-Entraining Adm xtures for Concrete

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

(2008) Standard Test Method for Tine of
Setting of Hydraulic-Cenment Paste by
G |l nmore Needl es

(2009) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggregat e

(2009) Standard Practice for Making 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

(2004) Standard Test Method for Organic
Impurities in Fine Aggregates for Concrete

(2008) Standard Test Method for Tine of
Setting of Concrete M xtures by
Penetration Resistance

(2007) Standard Specification for
Aggregates for Masonry G out

(2004) Standard Test Met hod for btaining
and Testing Drilled Cores and Sawed Beans
of Concrete

(2008) Standard Test Method for Early
Stiffening of Hydraulic Cenent (Paste

SECTION 03 41 33 Page 9



ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

535

566

595

618

70

78

88

94/ C 94M

989

1149

2103

2240

312

3744

395

412

4397

Met hod)

(2009) Standard Test Method for Resistance
to Degradation of Large-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(1997; R 2004) Standard Test Method for
Total Evaporabl e Misture Content of
Aggregate by Drying

(2009) Standard Specification for Bl ended
Hydraul i ¢ Cenents

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

(2006) Standard Test Method for Surface
Moi sture in Fine Aggregate

(2009) Standard Test Method for Fl exural
Strength of Concrete (Using Sinple Beam
wi t h Third- Poi nt Loadi ng)

(2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sul fate or
Magnesi um Sul fate

(2009a) Standard Specification for
Ready- M xed Concrete

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

(2007) Standard Test Method for Rubber
Deterioration - Surface Ozone Cracking in
a Chanber

(2008) Standard Specification for
Pol yet hyl ene Fil m and Sheeti ng

(2005) Standard Test Method for Rubber
Property - Duroneter Hardness

(2000; R 2006) Standard Specification for
Asphalt Used in Roofing

(2003) Standard Test Method for Aggregate
Durability I ndex

(2003; R 2008) Standard Test Methods for
Rubber Property - Conpression Set

(2006ae2) Standard Test Met hods for

Vul cani zed Rubber and Thernopl astic
El astonmers - Tension

(2009) Standard Specification for
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1.

Pol yet hyl ene Sheeting for Construction,
Industrial, and Agricultural Applications

ASTM D 471 (2006el1) Standard Test Method for Rubber
Property - Effect of Liquids

ASTM D 573 (2004) Standard Test Method for Rubber -
Deterioration in an Air Oven

ASTM D 75/ D 75M (2009) Standard Practice for Sanpling
Aggr egat es

ASTM E 165 (2009) Standard Test Method for Liquid
Penet rant Exam nati on

ASTM E 648 (2009a) Standard Test Method for Critical
Radi ant Fl ux of Fl oor-Covering Systens
Usi ng a Radi ant Heat Energy Source

ASTM E 709 (2008) Standard Guide for Magnetic
Particle Examination

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI 10MsP (2001; 27Ed) Manual of Standard Practice
PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)
PCI M\L-116 (1999) Manual for Quality Control for
Pl ants and Production of Structural
Precast Concrete Products, 4th Edition
PCI M\L-120 (2004; Errata 2007) PCl Design Handbook -
Precast and Prestressed Concrete, 6th
Edi tion
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS MVM A- 001993 (1978) Adhesive, Epoxy, Flexible, Filled
(For Binding, Sealing, and Grouting)

FS UU- B- 790 (Rev A) Building Paper, Vegetable Fiber:
(Kraft, Waterproofed, Water Repellent and
Fire Resistant)

UNDERWRI TERS LABORATORI ES (UL)

UL Electrical Constructn (2009) Electrical Construction Equi pnent
Directory
UL Fire Resistance (2010) Fire Resistance Directory

2 SUBM TTALS
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NOTE: Review Submittal 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
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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 nmay 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 EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

CGovernment approval is required for submttals 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 Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Submit Fabrication Drawi ngs in accordance with the paragraphs
entitled, "Fabrication" and "Drawi ngs," of this section.

Submit Installation Drawings in accordance with the paragraph
entitled, "Drawi ngs," of this section.

SD- 05 Design Data

Submit nix design data in accordance with the paragraph entitled,
"Concrete Design Mxes," of this section.

Nor mal Wi ght Concrete
Li ght wei ght Structural Concrete

SD- 06 Test Reports

Submittest reports for the following itens in accordance with
paragraph entitled, "Concrete Sanpling and Testing," of this
section. Include within each report the project nane and numnber,
date, nane of Contractor, nanme of precast-concrete nmanufacturer,
nane of concrete testing service, type of concrete,
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structural -nmenber identification letter and nunber, design
conpressive strength at 28 cal endar days, concrete-nix proportions
and materials, conpressive breaking strength and type of break, a
record of gage pressures or dynanoneter readings, conpression
strength of concrete at tine of detensioning, and type of
reinforcement. Design nix reports nmust be approved at |east 15
cal endar days prior to start of work.
Ai r Cont ent
A r Entrai nment
Conpr essive Strength
Sl unmp
Moi st ure Cont ent
Desi gn M x
Unit Weight

SD- 07 Certificates
Include within the certificates of Conpliance for the follow ng
items; qualifications of personnel, location of plant, concrete
batching facilities, manufacturer equi pnent and facilities, a list
of projects simlar to specified work, handling and erection
equi pnent, and perfornmance requirenents. Certificates for wel der
qualifications nust be in accordance with the paragraph entitled,
Qualifications for Wlding Wrk," of this section.
Installers
Manuf act ur er
Aggregat e
Pr et ensi oni ng
Det ensi oni ng
Submit Wel di ng Procedures in accordance with AWS D1.1/D1. 1.

SD- 08 Manufacturer's Instructions
Indicate within the Installation Instructions the manufacturer's
recomended sequence and nethods of installation for the foll ow ng
itens:
Wl di ng Sequence and Procedure
Epoxy- Resi n Grout
Epoxy- Resi n Adhesi ve

1.3 QUALI FI CATI ONS FOR PRECAST- CONCRETE MANUFACTURER

Precast structural concrete sections nust be manufactured by an
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1

organi zati on experienced in the manufacture of precast concrete.

Submit a witten description of the Manufacturer giving the qualifications
of personnel, |ocation of plant, concrete batching facilities,

manuf acturing equi pnment and facilities, list of projects simlar to
specified work, and other information as may be required.

Produce sections/units under plant-controlled conditions confornmng to

PCI MNL-116 by a firmcertified under the PCI Plant Certification Program
and specializing in providing precast/prestressed products and rel ated
servi ces.

.4 QUALI FI CATI ONS FOR | NSTALLER

Install nenmbers by an organi zati on experienced in the installation of
precast structural -concrete sections.

Subnmit a witten description of Installers giving the qualifications of
personnel, handling and erection equipnent, list of projects simlar to
specified work, and other information as may be required.

.5 QUALI FI CATI ONS FOR VELDI NG WORK

[ Section 05 05 23 WELDI NG STRUCTURAL applies to work specified in this
section.]

[ Wl di ng Procedures nmust be in accordance with AWS D1.1/D1. 1. ]
[Wel ders nmust be qualified by tests in accordance with AWS D1. 1/ D1. 1V. ]

[Wel ders are to nmake only those types of weldnments for which each is
specifically qualified.]

Provide installation instructions for the Wl ding Sequence and Procedure
whi ch indicates the manufacturer's recomended sequence and net hod of
installation.

.6 PERFORMANCE REQUI REMENTS

.6.1 Desi gn Met hods

Desi gn nust be in accordance with ACI/MCP-3, ACI 318, AC 318N and
PCl IMNL- 120.

6.2 Al | owabl e Desi gn Loads and Defl ecti ons

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

NOTE: Al l owabl e design | oads nust be indicated and
i ncl ude dead | oads, live |oads, stationary | oads,
concentrated noving | oads, deflection of roof slab
sections, etc.

Recommended design | oads are specified in article ix
of the National Building Code, reconmended by the
Aneri can I nsurance Association AIA CO 1 and ANSI

A58. 1.

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

Al | owabl e design | oads and defl ecti ons nust be as indicat ed.
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1.6.3 UL Fire-Resistance Listing and Labe

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Del ete paragraph heading and the foll ow ng
par agraph when UL-listed fire-resistant precast
structural concrete sections are not required. The
UL lists several manufacturers of prestressed
precast-concrete hollowcore flat slabs and

singl e-tee and doubl e-tee slabs. Location and
fire-resistance classification of
fire-resistant-rated structural sections nust be

i ndi cat ed.
EIR IR R b R S I I I I IR I I I I I R R S I I IR I R I I I I R I I R I I I I R R I S I b b E b I R I I I b I b I b b I I 3 I b b b I

Sections indicated requiring a fire-resistance classification nust be
listed in UL Fire Resistance, part entitled, "Precast Concrete Units
(CFTV)," and bear the UL | abel and marKki ng.

1.6.4 El ectrical Raceway UL Listing and Labe

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete paragraph heading and the foll ow ng
par agr aph when hol | owcore floor-slab precast
structural sections will not be used for electrica
raceways, either under this contract or in the
future. Location of electrical raceway structura
sections nmust be indicated.

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

Hol | ow core floor slabs indicated as electrical raceways nust be listed in
UL Electrical Constructn, part entitled, "Raceways (RGKT) Cellular Concrete
Fl oor (RGYR)," and bear the UL | abel and marki ng.

1.7 CONCRETE SAMPLI NG AND TESTI NG

1.7.1 Tests for Concrete Materials

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: Delete the following materials and tests that
are not required.

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

Sanpl e and test concrete materials proposed for use in the work as follows:

MATERI AL REQUI RENENT TEST METHOD NUVBER OF TESTS
Concrete Sanpl i ng ASTM D 75/ D 75N One for each
aggr egat es mat eri al source
for normal - Sieve analysis ASTM C 136 and gradi ng
wei ght si ze
concrete Cal cul ating ASTM C 126

fineness

nodul us

Amount  of ASTM C 117

mat eri al pass-
ing 75 m crometer
si eve
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MATERI AL

Li ght wei ght
aggr egat es
for struc-
tural con-
crete

Li ght wei ght
structural
concrete us-
ing the pro-

posed |i ght -
wei ght
aggr egat es

Hydraulic
cement

REQUI REMVENT TEST METHOD NUVBER OF TESTS
Amount of fri- ASTM C 142
abl e particles

Amount  of ASTM C 40
organi c

i mpurities

Anmpbunt of coal ASTM C 123
and lignite

Magnesi um sul - ASTM C 88
fate soundness

t est

Aggregate dura- ASTM D 3744

bility

Conpact uni t

wei ght of slag

(coarse
aggr egat e)

Resi stance to

abrasi on test
of small
coar se
aggregat e

Sanpl i ng
Si eve
anal ysi s

Conpact uni t
Unit weight
(1 oose)

Speci nmen
preparation

Conpr essi ve
strength

Uni t - wei ght

Shri nkage

Sanpl i ng

size

ASTM C 29/ C 29M

ASTM C 131 or
ASTM C 535

ASTM D 75/ D 75N One for each

mat eri al source
ASTM C 136 and gradi ng
ASTM C 330 size

ASTM C 29/ C 29M
and
ASTM C 330

ASTM C 192/ C 192N
and
ASTM C 330

As required for
each type of
test to deter-
m ne
conf or mance
ASTM C 39/ C 39M

ASTM C 330
ASTM C 157/ C 157M
and
ASTM C 330
ASTM C 183 One for each
mat eri al
sour ce,
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MATERI AL

Air entrain-
ing adm x-
ture using
air-entrain-
ing concrete
made of the
pr oposed
concrete
material s

MATERI AL

Concrete
aggr egat es
for nornal -
wei ght
concrete

REQUI REMVENT TEST METHOD
Chem cal ASTM C 114
anal ysi s
Fi neness ASTM C 115
or

ASTM C 204
Aut ocl ave ASTM C 151/ C 151M
expansi on
Ti me of ASTM C 191
setting or

ASTM C 266
Ai r content ASTM C 185
of nortar
Conpr essi ve ASTM C 109/ C 109M
strength
Heat of ASTM C 185
hydrati on
Fal se set ASTM C 451
Material s ASTM C 233
for tests
Nunber of ASTM C 233,
speci mens Table 1
Bl eedi ng ASTM C 232/ C 232N
Ti me of ASTM C 403/ C 403M
setting and

ASTM C 233
Conpr essi ve- ASTM C 192/ C 192M
strength test and
speci men ASTM C 233
Conpr essi ve- ASTM C 39/ C 39M
strength and
test at 3, 7, ASTM C 233
and 28 cal endar
days
REQUI REMENT TEST METHOD
Sanpl i ng ASTM D 75/ D 75N
Si eve analysis ASTM C 136
Cal cul ating ASTM C 126

SECTI ON 03 41 33 Page 17

NUVMBER OF TESTS

type, and
col or

One set of
tests for each
type of port-

| and cenent
proposed for
use and for
each type of
concrete

NUMBER OF TESTS

One for each
mat eri al source
and gradi ng
size



MATERI AL REQUI RENENT TEST METHOD NUMBER OF TESTS
fi neness
nodul us

Anmount of ASTM C 117
mat eri al pass-

ing No. 200

si eve

Amount of fri- ASTM C 142
abl e particles

Amount of ASTM C 40
organi c
i mpurities

Amount of coal ASTM C 123
and lignite

Magnesi um sul - ASTM C 88
fate soundness
t est

Aggr egate dura- ASTM D 3744
bility

Conpact unit ASTM C 29/ C 29M
wei ght of sl ag

(coarse

aggr egat e)

Resi stance to ASTM C 131 or
abr asi on test ASTM C 535
of small size

coar se
aggregate
Li ght wei ght  Sanpl i ng ASTM D 75/ D 75F  One for each
aggr egat es mat eri al source
for struc- Si eve ASTM C 136 and gradi ng
tural con- anal ysi s ASTM C 330 si ze
crete
Conpact uni t ASTM C 29/ C 29M
Unit weight and
(1 oose) ASTM C 330
Li ght wei ght  Speci men ASTM C 192/ C 192N As required for
structural preparation and each type of
concrete us- ASTM C 330 test to deter-
ing the pro- nm ne conformance
posed |ight- Conpressive ASTM C 39/ C 39M
wei ght strength
aggr egat es
Uni t - wei ght ASTM C 330
Shri nkage ASTM C 157/ C 157M
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1

7.

2

MATERI AL

Hydraulic
cenent

Air entrain-
ing adm x-
ture using
air-entrain-
ing concrete
made of the
pr oposed
concrete
materi al s

REQUI REVENT

Sanpl i ng

Chemi cal
anal ysi s

Fi neness

Aut ocl ave
expansi on

Ti me of
setting

Ai r content
of nmortar

Conpr essi ve
strength

Heat of
hydrati on

Fal se set

Materi al s
for tests

Nurber of
speci mens

Bl eedi ng

Ti me of
setting

Conpr essi ve-
strength test
speci men

Conpr essi ve-
strength

test at 3, 7,
and 28 cal endar
days

Concrete Design M xes

TEST METHOD
and
ASTM C 330

ASTM C 183

ASTM C 114

ASTM C
or
ASTM C

115

204

ASTM C 151/ C 151M

ASTM C
or
ASTM C

191
266

ASTM C 185

ASTM C 109/ C 109M

ASTM C 185

ASTM C 451

ASTM C 233

ASTM C 233,
Table 1

ASTM C 232/ C 232N

ASTM C 403/ C 403M
and
ASTM C 233

ASTM C 192/ C 192M
and
ASTM C 233

ASTM C 39/ C 39M
and
ASTM C 233

SECTION 03 41 33 Page 19

NUMBER OF TESTS

One for each
mat eri al source,
type, and col or

One set of
tests for each
type of port-

| and cenent
proposed for
use and for
each type of
concrete

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



NOTE:

required.

Delete the followi ng types of concrete and
tests not

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

Determ ne and test concrete Design Mx for concrete used as foll ows:

TYPE OF
CONCRETE

Nor mal
wei ght
concrete

REQUI REVENT

Specific
gravity and
absorption of
fine aggregate

Specific
gravity and
absorption of
coar se

aggr egat e

Mbi st ur e Cont ent
tent of both
fine and

coar se
aggregat e

Dry-rodded
Unit Wei ght of
coarse
aggregat e

Trial m xes us-
ing at | east
three different
wat er / cenent
rati os, m ni num
al | onabl e cenent
content, nmaxi-
mum al | owabl e
slunp; all wth
Ai r Entrai nnent

Maki ng and
curing concrete
speci mens in
the | aboratory

Sanpling fresh

concrete in the
| abor at ory

Sl unp
Ai r Cont ent
Yield

Conpr essi ve
strength

TEST METHOD

ASTM C 128

ASTM C 127

ASTM C 70
and
ASTM C 566

ASTM C 29/ C 29M

ACl 211.1

ASTM C 192/ C 192N

ASTM C 192/ C 192N

ASTM C 143/ C 143M

ASTM C 231

ASTM C 138/ C 138M

ASTM C 39/ C 39N

SECTI ON 03 41 33 Page 20

NUMBER OF TESTS

As required for
the concrete

aggregates for
each trial mx

As required to
deternine the
concrete mx
havi ng t he
properties
specified in

t he paragraph
entitled,
"Quality of
Concrete"

Two sets of

t hree speci nens
for each design
m X

One for each
set of design
nm X speci mens

Thr ee speci nens
tested at 28



TYPE OF
CONCRETE REQUI REMVENT TEST METHOD NUMBER OF TESTS
cal endar days

Li ghtweight Dry |oose unit ASTM C 29/ C 29N As required for
structural wei ght of and the |ightwei ght
concrete aggr egat es ASTM C 330 aggregate for
each trial mx
Moi st ure con- ASTM C 566
tent of
aggregate
Trial m xes us- ACl 211.1 As required to
ing at | east determ ne the
three different concrete mx
wat er / cenent havi ng t he
rati os, maxi- properties
mum al | owabl e specified in
sl unp; both t he paragraph
with and with- entitled,
out air en- "Quality of
trai nnent Concr et e"
Maki ng and ASTM C 192/ C 192N Two sets of
curing concrete for each design
the [ aboratory m x
Sanpling fresh ASTM C 192/ C 192N One for each
concrete in the set of design
| aboratory m X speci mens
Sl unmp ASTM C 143/ C 143M
Ai r content ASTM C 173/ C 173M
Yi el d ASTM C 138/ C 138M
Conpr essi ve ASTM C 39/ C 39V  Three speci nens
strength tested at 7
cal endar days
and three
speci mens tested
at 28 cal endar
days
Air-dried ASTM C 330 Two speci nens
unit wei ght tested after
curing 28

cal endar days

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraph when
nor mal - wei ght concrete is not required.

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

Fromthe results of the tests for normal -weight concrete, plot a curve
showi ng the rel ati onshi ps between water/cenent ratios and conpressive
strengths. Do not exceed the nmaxi mum water/cenment ratio specified for
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nor mal - wei ght concrete properties shown by the curve to produce a
desi gn-m ni num | aboratory Compressive Strength at 28 cal endar days not |ess
than that specified.

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

NOTE: Delete the followi ng paragraph when

i ght wei ght structural concrete is not required.
EE R I Sk S S I S S S I O R R R Rk I S Sk S I I kI S R R Ik S I I S R Sk I I R I

Fromthe results of the tests for |ightweight structural concrete, plot a
curve showi ng the rel ati onshi ps between cenent contents and conpressive
strengths. Do not provide |ess then the m ni mum cenent content specified
for Iightweight structural properties shown by the curve to produce a

desi gn-m ni mum | aboratory compressive strength at 28 cal endar days not |ess
than that specified.

. 7.3 Quality Control Testing During Fabrication

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: Delete the follow ng types of concrete not
required by the project.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Sanpl e and test concrete for quality control during fabrication as foll ows:

TYPE OF

CONCRETE REQUI REMVENT TEST METHCD NUMBER OF TESTS
Nor mal Sanpl i ng of ASTM C 172 As required for
wei ght fresh except each test
concrete concrete nodi fied for

sl unp per
ASTM C 94/ C 94M

Sl unp test ASTM C 143/ C 143N One for each
concrete | oad
at point of
di scharge and
one for each
set of
conpressi ve
strength test

Ai r Cont ent ASTM C 231 One for each

by pressure set of conpres-

net hod sive-strength
tests

Conpr essi on ASTM C 31/ C 31N One set of six

t est standard cyl -

speci mens i nder speci -

nens for each
conpressi ve
strength test

Curing of conpression test specinmens nmust be the sane as

the curing nethod used for the precast-concrete structura
nmenbers.
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TYPE OF

CONCRETE REQUI RENENT TEST METHOD
Concrete
tenperature

Conpr essi ve ASTM C 39/ C 39N
strength tests

Li ght wei ght  Sanpl i ng ASTM C 172
structural fresh except
concrete concrete nodi fied for
sl unp per
ASTM C 94/ C 94M
Sl unp test ASTM C 143/ C 143N
and unit ASTM C 138/ C 138N
wei ght of
fresh
concrete
Air content ASTM C 173/ C 173N
by volunetric
net hod
Conpr essi ve ASTM C 31/ C 31N
t est
speci mens

NUMBER OF TESTS
Each tine a set
of conpression-
test speci nens

i s made

One set for
every ten
structural nmem
bers, or frac-
tion thereof,
cast in any one
day; two speci -
nmens tested at
7 cal endar
days, three
speci mens
tested at 28
cal endar days,

and one
speci men re-
tained in
reserve for
testing if
required

As required for
each test

One for each
concrete | oad
at point of

di scharge and
one for each
set of conpres-
sive-strength
tests

One for each
set of conpres-
sive-strength
tests

One set of six
st andard
cyl i nder speci -
nens for each
conpr essi ve-
strength test

The curing of Conpressive Strength test specinens must be the
same as the curing nethod used for the precast-concrete

structural nenbers.
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TYPE OF

CONCRETE REQUI REMENT TEST METHOD NUVBER OF TESTS
Concrete Each tine a set
t enperature of conpression
test speci nens
i s made
Conpr essi ve- ASTM C 39/ C 39N One set for
strength tests every ten

structural nmem
bers, or frac-
tion thereof,
as in any one
day; two speci -
nmens tested at
7 cal endar
days, three
speci mens
tested at 28
cal endar days,
and one

speci men re-
tained in re-
serve for test-
ing if required

Air-dried ASTM C 330 One for each
Unit Wei ght conpressi ve
at 28 cal endar strength test
days

Submit test results on the sanme day that tests are nade.
1.8 DRAW NGS

Show type and | ocation of all reinforcenent, size and spacing of welds
wi thin Fabrication Draw ngs.

I ndicate type and location of all anchorage devices, size and spacing of
all wel ded connections, grouting and joint seal ant details, and di nensions
and | ocations of all openings in structural concrete sections within

I nstallation Draw ngs.

PART 2 PRODUCTS
2.1 QUALI TY OF CONCRETE

2.1.1 Nor mal - Wi ght Concrete Properties

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Del ete paragraph heading and the foll ow ng
par agr aphs when nornal - wei ght concrete will not be
required.

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

PROPERTY VALUE

Desi gn Conpressive Strength Not | ess than
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2.

1

2

PROPERTY
at 28 cal endar days

Maxi mum Aggr egate si ze
Maxi mum wat er/ cenent ratio

Sl unp at
di schar ge

poi nt of concrete

Total air content by vol une
at point of concrete
di schar ge

PROPERTY

Desi gn Conpressive Strength
at 28 cal endar days

Maxi mum Aggr egate si ze
Maxi mum wat er/ cenent ratio

Sl unp at
di schar ge

poi nt of concrete

Total air content by vol une
at point of concrete
di schar ge

Li ght wei ght Structura

NOTE:

wi |l not be required.

PROPERTY

Desi gn conpressive strength
at 28 cal endar days

Maxi mum si ze Aggregate

M ni mum cenment cont ent

Sl unp at
di scharge

poi nt of concrete

Total air content by vol une
at point of concrete

SECTI ON 03 41 33

VALUE
34.5 Megapasca

19 millineter
16 liter per
42.5 kil ogram

sack of cenent

Not to exceed
75 mllinmeter

Not
nore than 8 percent

VALUE

Not | ess than
5,000 psi

3/4 inch
4.25 gal l ons per
94- pound

sack of cenent

Not to exceed
3 inches

Not
nore than 8 percent

Concrete Properties

concrete

VALUE

Not | ess than
34.5 Megapasca

19 millinmeter

Seven 42.5 kil ogram
sacks of cenent per
0.75 cubic neter

Not to exceed
75 mllineter

Not
nor

| ess than 4 percent
nore than 8 percent

Page 25

| ess than 4 percent

| ess than 4 percent

nor

nor

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

Del et e paragraph heading and the foll ow ng
par agr aphs when |ight-wei ght structura

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



PROPERTY VALUE

di schar ge
Air-dry density at 28 cal endar Not | ess than 1440 nor nore
days than 1840 kil ogram
per cubic neter
PROPERTY VALUE
Desi gn conpressive strength Not | ess than
at 28 cal endar days 5,000 ps
Maxi mum si ze Aggregate 3/4 inch
M ni mum cenent content Seven 94- pound
sacks of cenent per
cubi c yard
Sl unp at point of concrete Not to exceed
di scharge 3 inches
Total air content by vol une Not | ess than 4 percent
at point of concrete nor nore than 8 percent
di scharge
Air-dry density at 28 cal endar Not | ess than 90 nor nore
days than 115 pounds

per cubic foot
2.2 CONCRETE MATERI ALS

2.2.1 Aggr egat es

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: Del ete paragraph heading and the foll ow ng
par agr aphs when precast structural -concrete sections
will be fabricated of |ightweight structura
concrete. Precast concrete elenments that will be
exposed to the weather nust be fabricated of

nor mal - wei ght concrete. When an architectura
finish, such as exposed aggregate, is required for
exposed-to-view surfaces, refer to Section 03 45 00
PRECAST ARCHI TECTURAL CONCRETE for concrete
aggregat e speci fications.

Del ete the foll owi ng paragraph when both
nor mal - wei ght concrete and |i ghtwei ght structura

concrete Is requi red.
R R R R R R R R R R R R R

Aggregates nust be fine and coarse conformng to ASTM C 33/ C 33V and the
fol | owi ng:

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

NOTE: Delete the follow ng paragraph when precast
structural concrete sections will be fabricated of
nor mal - wei ght concrete.

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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Aggregates for normal -wei ght concrete nmust be fine and coarse
conform ng to ASTM C 33/ C 33N and the foll ow ng:

Where a structural nenber will be exposed to the weather neet the
requi renents of ASTM C 33/ C 33V for fine aggregate subject to
abrasi on, for coarse aggregate subject to severe exposure, and for
all concrete aggregates where surface appearance of the concrete
is inportant.

Maxi mum si ze of coarse aggregate nust be as specified.

2.2.2 Li ght wei ght Aggr egat es

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Del ete paragraph heading and the foll ow ng
par agraph when all precast structural-concrete
sections will be fabricated of nornal -wei ght
concrete. Fire-resistance-rated structural sections
may be fabricated of |ightweight structura

concrete, especially when the fire-resistance rating
exceeds 2 hours.

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

Conformto ASTM C 330 for fine and coarse aggregates in structura
concrete.

2.2.3 Portl and Cenent

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: If high early strength concrete is required,
add Type I11.

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

[Portland cenment must conformto ASTM C 150, Type [__ 1.1
[ Bl ended hydraulic cenent nust conformto ASTM C 595, Type |

Use one brand and type of cenent for formed concrete having exposed-to-view
finished surfaces.

2.2.4 Fly Ash

Fly ash [is required] [used] as an adm xture [and] must conformto
ASTM C 618, Cass [Cor F] with 4 percent nmaxi mumloss on ignition and
between 15 to 35 percent maxi num cenent replacenent by wei ght.

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

NOTE: Gound granul ated bl ast furnace slag is one
of the materials listed in the EPA's Conprehensive
Procurenment Cuidelines (CPG

(http://ww. epa.gov/cpg/). |f the

Archi tect/ Engi neer deternines that use of certain
materials neeting the CPG content standards and

gui delines would result in inadequate conpetition
do not neet quality/ performance specifications, are
avai | abl e at an unreasonable price or are not

avail able within a reasonable time frane, the

Archi tect/ Engi neer nay submit witten justification
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and supporting docunentation for not procuring
designated itens containing recovered materi al
Witten justification may be subnmitted on a Request
for Waiver 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).

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

2.2.5 Ground Granul ated Bl ast Furnace (GGEBF) Sl ag

GGBF slag [is required] [used] as an admi xture [and] nust conformto
ASTM C 989, Grade [120] with between 25 to 50 percent maxi mum cenent
repl acenent by wei ght.

2.2.6 Air-Entraining Adm xture

Adm xture nust be free of sodiumchloride and nitrates and conformto
ASTM C 260.

2.2.7 Wat er
Wat er nust be potable.

2.3 REI NFORCEMENT MATERI ALS

ER R IR I I 2 R R R R R I I I R R R R I I I R R R R I I R R R R R S S R R R I I I R R I I I R R R R R I I I I
NOTE: Delete the following reinforcenent naterials
that are not required. Concrete reinforcenent
materials are required for both conventionally
rei nforced and prestressed precast

structural -concrete sections.
L R R R R

2.3.1 Rei nf or cenent Bars

Bars nust be deforned and conformto ASTM A 615/ A 615V, G ade 60, except
that 9.5 mllinmeter dianeter bars nay be G ade 40.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete the follow ng paragraph when

gal vani zed reinforcing bars for concrete
reinforcement will not be required. Galvanizing is
recommended when the concrete cover over reinforcing
bars is less than 38 mllinmeter 1-1/2 inches for
structural sections exposed to the weat her

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

Gal vani ze bars for structural sections exposed to the weather in accordance
with ASTM A 153/ A 153N

2.3.2 Col d-Drawn Steel Wre
Wre nmust conformto ASTM A 82/ A 82N

2.3.3 Wl ded-Wre Fabric

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Sel ect one of the follow ng paragraphs as
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applicable to the project.

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

Provi de uncoated wire fabric conformng to ASTM A 185/ A 185N. Provi de
gal vani zed wire fabric in structural sections exposed to the weather.

2.3.4 Supports for Concrete Reinforcenent

I ncl ude bol sters, chairs, spacers, and other devices necessary for proper
spaci ng, supporting, and fastening reinforcenent bars and wire in place.

Provide wire supports conformng to ACI/MCP-4, ANSI A48.1, ANSI A48. 2,
ASTM E 648, ACI SP-66 and CRSI 10MsP

Legs of supports in contact with formmrk for sections that will be exposed
to weat her nust be hot-dip gal vani zed after fabrication, plastic coated, or
corrosion-resistant steel bar supports.

2.4 PRESTRESSI NG MATERI ALS

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Del ete paragraph heading and the foll ow ng
par agr aphs when prestressed structural -concrete
sections are not required.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

2.4.1 Strand Tendons

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

NOTE: Strand tendons for prestressed concrete are
primarily intended for use in pretensioned, bonded,

prestressed concrete construction.
EIE I R R R R I S I I IR I I I I I R R S I I IR R R I I I I R I S I R I I I R I I S I b b b b I b I b I b I b b b b b I I b I b b b I

Provi de uncoated, 7-strand, stress-relieved, steel wire conformng to
ASTM A 416/ A 416.

2.4.2 Wre Tendons

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Del ete paragraph heading and the foll ow ng
par agraph when wire tendons for prestressed concrete
will not be required. Prestressing steel wire is
commonly used in prestressed |linear concrete
construction in which the steel wire ends are
anchored by cold-end defornmation (that is, button
anchorage) or in which the steel wire ends are
anchored by wedges.

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

Provi de tendons conformng to ASTM A 421/ A 421N, Type BA or Type WA, as
required to suit the steel-wire anchorage nethod used.

2.4.3 St eel - Bar Tendons

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: Del ete paragraph heading and the foll ow ng
par agr aphs when steel -bar tendons for prestressed
concrete will not be required. Steel bars are

SECTION 03 41 33 Page 29



principally used in post tensioning.
EE IR I Sk S S I S S I I S R R R Rk I I S Sk S Ik I kS R R I Rk S S I kS I S I S

Provi de uncoated round steel bars conformng to ASTM A 322.

Tensile properties of the bars after processing, when tested in accordance
with ASTM A 370, must be as follows:

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: Sel ect one of the follow ng values of tensile
property and val ue as applicable to the project.

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

TENSI LE PROPERTY VALUE NO. 1 VALUE NO. 2
Utimate tensile 1000 Megapascal mn 1100 Megapascal mn
strength

Yield strength (0.2- 900 Megapascal nmin 970 Megapascal min
percent offset)

El ongation at rupture 4 percent mn 4 percent mn
in 20 dianeters

Reduction on area at 25 percent mn 20 percent mn
rupture

TENSI LE PROPERTY VALUE NO. 1 VALUE NO. 2
Utimate tensile 145, 000 psi mn 160, 000 psi mn
strength

Yield strength (0. 2- 130, 000 psi mn 140, 000 psi mn

percent offset)

El ongation at rupture 4 percent mn 4 percent mn
in 20 dianeters

Reducti on on area at 25 percent mn 20 percent mn
rupture

2.4.4 Tendon Anchorages for Pretensioning

Provi de tendon anchorages capabl e of anchoring reinforcement w thout
sl i ppage after seating.

Steel cases for prestressing steel strand nust be prooftested by the
manufacturer to at | east 90 percent of the ultinate tensile strength of the
strand.

2.4.5 Tendon Anchorages for Post Tensioning

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: Del ete paragraph heading and the foll ow ng
par agr aphs when tendon anchorages for post
tensioning will not be required. Nornally,
pretensioning only is required for prestressed
precast structural concrete sections for building
construction. Post tensioning may be required for
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2.

2.

2.

field connections.

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

Anchor ages nust be capabl e of devel opi ng 100 percent of the guaranteed
ultimate tensile strength of the reinforcenent for prestressed concrete
wi t hout excessive deformation. Provide anchorage pl ates of sufficient size

to keep bearing pressures within the stress allowed by ACI/MCP-3 and ACI 318
for the specified concrete strength at stressing.

Submit test data confirm ng the adequacy of anchorages.

.5 CONNECTI ON MATERI ALS

.5.1 Steel Plates, Shapes, and Bars

Pl ates nmust conformto ASTM A 283/ A 283, Gade C, or to ASTM A 36/ A 36N
Structural -steel shapes nmust conformto ASTM A 36/ A 36N

Bar shapes, flats, and rounds rmust conformto ASTM A 675/ A 675, Gade 65,
or ASTM A 36/ A 36M\.

5.2 St eel Anchor Bolts

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Del ete paragraph heading and the foll ow ng
par agr aph when anchor bolts will not be required.
Anchor bolts are normally required for precast
concrete colum base connecti ons.

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

Anchor bolts nust be steel with steel hexagon nuts and steel washers.
5.3 El ectrodes for Wl ding

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: Del ete paragraph heading and the foll ow ng
par agr aphs when wel ded connections will not be
required.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

El ectrodes for manual shielded netal -arc wel di ng connections consisting of
structural quality carbon-steel nenbers nust conformto the AW Code and be
covered mld-steel electrodes conformng to AW A5. 1/ A5. 1, E60 seri es.

El ectrodes for welding steel bars for concrete reinforcenment nust conform
to AWS D1. 4/ D1. 4.

5.4 Fl exi bl e Beari ng Pads

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Delete one of the follow ng paragraphs as
applicable to the project. Delete paragraph heading
and the follow ng paragraphs when flexible bearing
pads are not required. Hardboard bearing pads are
recommended for gravity connections having a bearing
| oad not exceeding 1725 kil opascal 250 pounds per
square inch (psi). Elastoneric nonlam nated bearing
pads are reconmended for gravity connections having
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a bearing | oad not exceeding 5500 kil opascal 800 psi.
Where the bearing | oad exceeds 5500 kil opascal 800
psi or where there are small rotations, |am nated
type bearing pads designed and constructed to neet
the requirenents for |oading and novenent nust be
consi dered. The location and size of flexible
beari ng pads nust be indicated.

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

Provi de tenpered hardboard pads not less than 3 mllinmeter 1/8 inch in
t hi ckness, snoot h-two-sides, conformng to AHA A135. 4,

Pads nust be nolded or cut fromelastonmeric material. Provide pad
di mensions as indicated and within the follow ng tol erances: thickness,
plus or minus 1.5 mllineter 1/16 inch; width, mnus 3 to plus 6.5

mllineter 1/8 to plus 1/4 inch; length, plus or minus 3 mllinmeter. 1/8
inch Material nust be a vul cani zed, chl oroprene el astoneric conpound
conformng to the follow ng tests:

PROPERTY TEST METHOD PERFORVANCE

Har dness Shore A duroneter ASTM D 2240 70 plus or mnus
5 points

Tensile strength ASTM D 412, Not | ess than

Die C 17. 2 Megapasca
Utimte el ongation ASTM D 412, Not | ess than
De C 300 percent

Resi stance to oil aging: ASTM D 471 Not nore than

change in volune after 70- plus 120

hour i mersion in ASTM per cent

oil No. 3 at 100 degrees C

Resi stance to heat aging: ASTM D 573 Pl us 15

change in original proper- percent,

ties after 70 hours at 100 m nus 40

degrees Ctensile strength percent,

ultimte el ongation 0 to plus 15

har dness poi nt's

Resi stance to permanent ASTM D 395 Not nore than

set: conpression set after Method B 35 percent

22 hours at 100 degrees C

Resi stance to ozone: ASTM D 1149 No cracks

condition after exposure
of a sanple kept under a
surface tensile strain of
20 percent to an ozone
concentration of 100 parts
per million of air by
volune in air for 100
hours at 40 degrees C

Not | ess than

91 kil ogram per
25 linear mllineter
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PROPERTY TEST METHOD PERFORVANCE
PROPERTY TEST METHOD PERFORVANCE
Har dness Shore A duroneter ASTM D 2240 70 plus or mnus
5 points
Tensile strength ASTM D 412, Not | ess than
De C 2,500 ps
Utimte el ongation ASTM D 412, Not | ess than
Die C 300 percent
Resi stance to oil aging: ASTM D 471 Not more than
change in volune after 70- plus 120
hour i mersion in ASTM per cent
oil No. 3 at 212 degrees F
Resi stance to heat aging: ASTM D 573 Pl us 15
change in original proper- percent,
ties after 70 hours at 212 m nus 40
degrees F tensile strength percent,
ultimate el ongation 0 to plus 15
har dness poi nt's
Resi stance to permanent ASTM D 395 Not more than
set: conpression set after Mthod B 35 percent
22 hours at 212 degrees F
Resi stance to ozone: ASTM D 1149 No cracks

condition after exposure
of a sanple kept under a
surface tensile strain of
20 percent to an ozone
concentration of 100 parts
per mllion of air by
volume in air for 100
hours at 104 degrees F

Not | ess than
200 pounds per
| i near inch

2.6 GROUTI NG MATERI ALS

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

NOTE: Delete the follow ng paragraphs that are not
applicable to the project. Wen fire-resistance
rated precast structural -concrete sections are
required, the applicable fire agency's requirenents
for grouting materials nust be consulted.

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

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

NOTE: Gound granul ated bl ast furnace slag is one
of the materials listed in the EPA's Conprehensive
Procurenment Cui delines (CPQ

(http://ww. epa.gov/cpg/). |f the
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Archi tect/ Engi neer deternmines that use of certain
materials neeting the CPG content standards and

gui delines would result in inadequate conpetition
do not neet quality/ performance specifications, are
avai | abl e at an unreasonabl e price or are not
available within a reasonable time frane, the

Archi tect/Engi neer nay submit witten justification
and supporting docunmentation for not procuring
designated itens containing recovered nmateri al
Witten justification may be subnmitted on a Request
for Waiver 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).

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

Portl and cement nust conformto ASTM C 150, Type |
Bl ended hydraulic cenment rmust conformto ASTM C 595, Type [__ ].
Aggregate for cenent grout nmust conformto ASTM C 404, Size No. 2.

Shri nkage-resi stant grouting conpound nust be preni xed and packaged ferrous
aggregate conforming to ASTM C 1107/ C 1107, for expansive grouts.

Wat er nust be potable.

Provi de two-conponent, mneral-filled, epoxy-polysulfide epoxy-Resin G out
conformng to FS MW A- 001993, Type |

Provi de two- conmponent, epoxy-pol yani de cured type epoxy-Resin Adhesive
conform ng to AASHTO M 200.

2.7 Bl TUM NOUS JO NT SEALI NG MATERI ALS

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: Del ete paragraph heading and the foll ow ng
par agr aphs when single- or double-tee roof slab
structural sections are not required.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Use asphalt bitum nous cenment conformng to ASTM D 312, Type IV.

Joint sealing tape nmust be 150 millinmeter 6 inches wide, nmultilayered,
asphalt treated, glass-fiber reinforced, conformng to [ASTM D 2103] [
ASTM D 4397] [FS UU-B-790, Type |, Gade C, Style 4,] with the follow ng
nodi fi cation:

Dry tensile strength must not be |ess than 6130 newton per neter 35
pounds per inch width, both directions.

2.8 FABRI CATI ON

2.8.1 Fabri cati on Tol erances

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 the follow ng fabrication tol erances
that are not required by the project.

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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Overal | di nensi ons

Cross-sectional dinensions of
up to 150 millineter

Over 150 to 460 mllinmeter
Over 460 to 915 mllimeter
Over 915 mllineter

Devi ation fromstrai ght |ine
parallel to centerline of
section up to 12.2 neter in
[ ength

12.2 to 18.3 neter in length

Over 18.3 neter in length

Devi ati on from canber i ndi cated

on the draw ngs

Ends out of square, up to 305
mllinmeter in width or depth

Over 300 mllinmeter in width
or depth

Position of bl ock-outs
Position of voids in holl ow
cored flat slabs, for both
vertical and horizonta

di mensi ons

Concrete cover over
rei nf or cenent

Position of tendons for pre-
stressed concrete

Position of deflection points
for deflected strand tendons
for prestressed concrete
Position of weld plates

Position of latera
anchor age points

Position of pickup devices

Fabricate sections within the follow ng tol erances:

Plus or mnus 3 mllineter
per 3048 mllineter but not
greater than 19.1 mllineter
over al

Plus or mnus 3 mllinmeter

Plus or mnus 4.8 mllineter
Plus or mnus 6.4 mllineter
Plus or mnus 9.5 mllineter

Not over 9.5 mllineter

Not over 12.7 mllineter
Not over 19.1 mllineter

Plus or mnus 3 mllinmeter
per 3 neter

0.80 mlIlimeter per 25.4
mllinmeter of width or depth

0.80 plus 0.40 millineter
per 25.4 mllineter of
wi dt h or depth

Plus or mnus 12.7 mllineter
Plus or mnus 12.7 mllineter
Plus 6.4, mnus O m!llineter

Plus or mnus 3.2 mllineter

Plus or mnus 152 m!llineter

Plus or mnus 25.4 mllineter

Plus or mnus 25.4 mllineter

Plus or minus 152 mllinmeter
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Overal | di nmensi ons Plus or mnus 1/8 inch per
10 feet but not greater
than 3/4 inch overal

Cross-sectional di nensions of Pl us or mnus 1/8 inch
up to 6 inches

Over 6 to 18 inches Plus or mnus 3/16 inch
Over 18 to 36 inches Plus or minus 1/4 inch
Over 36 inches Plus or minus 3/8 inch
Devi ation fromstraight |ine Not over 3/8 inch

parallel to centerline of
section up to 40 feet in

| ength

40 to 60 feet in length Not over 1/2 inch

Over 60 feet in length Not over 3/4 inch

Devi ati on from canber indicated Plus or minus 1/8 inch per
on the draw ngs 10 feet

Ends out of square, up to 12 1/ 32 inch per inch of
inches in width or depth wi dt h or depth

Over 12 inches in width or 1/ 32 inch plus 1/64 inch
dept h per inch of width or depth
Position of bl ock-outs Plus or mnus 1/2 inch
Position of voids in hollow Plus or minus 1/2 inch

cored flat slabs, for both
vertical and horizonta
di mensi ons

Concrete cover over Plus 1/4, minus O inch
rei nf or cenent

Position of tendons for pre- Plus or mnus 1/8 inch
stressed concrete

Position of deflection points Plus or mnus 6 inches
for deflected strand tendons
for prestressed concrete

Position of weld plates Plus or mnus 1 inch

Position of |ateral Plus or mnus 1 inch
anchorage points

Position of pickup devices Plus or mnus 6 inches

2.8.2 For s

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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2.

NOTE: Structural -section di nensions,
cross-sections, and other details as required by the

proj ect must be indicated.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Use forns and formfacing naterials that are nonreactive with concretesuch
as wood, netal, plastic, or other approved materials. Conformto the
shapes, lines, and dinmensions indicated and are within the limts of the

specified fabrication tol erances.

8.3 Rei nf or cenent

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: Rei nforcenent types, sizes, and arrangenent
as required for structural strength after the
structural sections have been installed nust be

i ndi cat ed.

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

Provi de types, sizes, and arrangenent as indicated on the approved
drawi ngs. Details of reinforcement nmust be in accordance with ACH/ MCP-3

and ACI 318, unless otherw se specified.

Pl ace and secure steel bars, welded-wire fabric, and other reinforcenent by
means of metal bar supports and spacers.

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

NOTE: Delete the follow ng paragraph when
prestressed structural -concrete sections are not

required by the project.

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

Pl ace tendons and anchorages in accordance with ACI/MCP-3 and ACI 318. End
anchorages that will be permanently protected with concrete nmust be free of
| oose rust, grease, oil, paint, and other foreign matter. Bearing surface
bet ween anchorages and concrete rmust be perpendi cular to and concentric
with the tendons and the [ine of action prestressing force.

ER R IR I I R R R R R I I I R R R R I I R R R R S I R R R R R I S I R R R R I I R R I I R R R R I I I I
NOTE: Revise the follow ng paragraphs when not

applicable to the project. Concrete cover for
rei nforcement nust be indicated.

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

Concrete cover for reinforcement must be in accordance with ACH/MCP-3 and
ACl 318.

2.8.4 Built-1n Anchorage Devices

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Anchorage devices that are to be enbedded in
the precast structural concrete sections nust be

i ndi cated. Anchorage devices include weld pl ates,
bearing plates and steel shapes.

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

Posi tion, anchor, and | ocate anchorage devices where they do not affect the
position of the main reinforcenent or placing concrete. Bearing plates nust
be set level, aligned properly, and anchored in the exact |ocation
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i ndi cat ed.
2.8.5 Lifting Devices

Provide lifting devices designed for 100-percent inpact, and of materials
sufficiently ductile to ensure visible deformati on before fracture.

2.8.6 Bl ockout s

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Bl ockouts or openings in slabs that woul d
require the cutting of primary reinforcenment if such
openings were to be cut in the field nust be cast in
the unit during fabrication and nust be indicated.
The maxi mum si ze of field-cut openings may be from
150 to 300 millinmeter 6 to 12 i nches dependi ng on
the type of unit used such as the inside dianeter of
the voids in hollow cored flat slabs and the spacing

of reinforcenent.
EIE IR R R R R I I I I IR S I I I I R R b I I IR R R I R I I R I S I I I I I R b I S I b R b b I b I b I b I b b b b I I I b I b I

Provi de bl ockouts as i ndicat ed.

2.8.7 Pr et ensi oni ng

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: Del ete paragraph heading and the foll ow ng
par agr aphs when prestressed structural -concrete
sections are not required by the project.

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

Pret ensi oni ng of tendons may be acconplished either by the single-strand or
mul tipl e-strand tensioning nmethod. Determ ne the prestressing force by
neasuring the tendon el ongation, either by checking the jack pressure on a
recently calibrated gage or by use of a recently calibrated dynanoneter
Correct any discrepancy that exceeds 5 percent. Base el ongation

requi rements on the | oad-elongation curves for the type of tendon used.

The total |oss of prestress due to unrepl aced broken tendons nust not
exceed 2 percent of the total prestress.

2.8.8 Concrete M xing and Conveyi ng

Measure concrete materials, concrete batching plant, concrete m xers, and
concrete mxing in accordance with ASTM C 94/ C 94M.

Handl e concrete to prevent segregation and | oss of concrete mx materials.
2.8.9 Preparations for Placing Concrete

Keep forminteriors and reinforcenent free of accumul ati ons of hardened

concrete, formparting conpound, standing water, ice, snow, or other

del et eri ous substances. Secure in position, inspect and approve

rei nforcenent and other enbedded itens .
2.8.10 \Weather Linmtations

Do not place concrete when tenperature of the atmosphere is below 5 degrees

C 40 degrees F nor during rain, sleet, and snow unl ess adequate protection
is provided. Protection during inclenent weather nust prevent the entry of
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rain, sleet, or snowinto the forns or into the fresh concrete.
2.8.11 Concrete Pl acing

Depost concrete so that no concrete will be placed on concrete that has
hardened sufficiently to cause formati on of seans or planes of weakness.
Consol idate concrete in a manner that will prevent segregation and wl|l
produce concrete free of honeyconb or rock pockets and with the required
surface finish.

2.8.12 I denti fication Markings

Clearly mark each structural section in a permanent manner to indicate its
| ocation and orientation in the building and the pickup points.

Each structural section nmust have the date of casting plainly indented in
the unexposed face of the concrete.

2.8.13 Fi ni shi ng Unforned Surfaces

Trowel finish unforned surfaces unl ess otherw se specified. Provide snooth
surface free of trowel marks, uniformin texture and appearance, and be
pl ane to a tol erance not exceeding 3.2 mllineter in 3048 nmillineter 1/8
inch in 10 feet when tested with a 3000 nmillineter 10-foot strai ghtedge.

Provide top surfaces of sections that are to receive concrete topping after
installation with a transversely scarified scratch finish and renove
| ai tance.

2.8.14 Curing

Cure concrete by keeping the concrete danp for not |ess than 7 cal endar ays
if made of Type | portland cement and for not |ess than 3 cal endar days if
made of Type IlIl portland cenent. For each decrease of 3 degrees bel ow 21
degrees C 5 degrees below 70 degrees F in the average curing tenperature,
increase the curing period by 4 cal endar days for concrete nade of Type
portland cenment and by 2 cal endar days for concrete made of Type ||

portl and cemnent.

Curing by | ow pressure steam steam vapor, radi ant heat and noisture, or
ot her acceptabl e process may be enpl oyed provided that the conpressive
strength of the concrete is equal to that obtained by noist curing and the
28-day conpressive strength of the concrete neets the requirenents
specified, as determ ned by test cylinders of the same concrete cured by
the sanme curing process.

Do not renove sections fromtheir casting beds until the curing period is
conpl eted or concrete has attained at |east 75 percent of its design
conpressive strength.

2.8.15 Protection of Concrete After Placing

Protection nmust nmeet the requirenments of ACI/MCP-2 for hot or cold weather,
as applicabl e.

2.8.16 Det ensi oni ng

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Del ete paragraph heading and the foll ow ng
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par agr aphs when prestressed structural -concrete

sections are not required by the project.
EE IR I Sk S S I S S S S R R R Rk S I S Sk S I I R S Ik S I R Sk I S O R

Det ensi oni ng of tendons must not be done until the concrete conpressive
strength, as indicated by test cylinders, is as follows:

TYPE OF REI NFORCEMENT TRANSFER STRENGTH OF CONCRETE
Concentrically stressed Not | ess than 20 Megapasca
sections

Eccentrically stressed Not |ess than 24.1 Megapasca
sections

Beans or other sections Not | ess than 27.6 Megapasca
i n which canber nust be

m ni m zed

TYPE OF REI NFORCEMENT TRANSFER STRENGTH OF CONCRETE
Concentrically stressed Not | ess than 3,000 ps
sections

Eccentrically stressed Not | ess than 3,500 ps
sections

Beans or other sections Not | ess than 4,000 ps

in which canber nust be

m nim zed

Renove test cylinders to be used to establish the conpressive strength of
the concrete fromthe casting bed at |east 1 hour prior to the start of the
det ensi oni ng operation. Allow test cylinders fromheat-cured casting beds
to cool for approximately 1/2 hour prior to capping, and allow caps of

sul fur conpound to cure for 1/2 hour prior to the conpressive-strength test.

I f concrete has been heat cured, the detensioning operation nust be done
followi ng the curing period while the concrete is still warm and noist to
avoi d cracking or undesirable stresses in the concrete.

Prior to detensioning operations, fornms, ties, inserts, hol ddowns, or other
devices that would restrict the |ongitudi nal novenent of the sections al ong
the casting bed nust be renoved or | oosened to provide free novenment of the
structural section. Alternately, perform detensioning so that |ongitudina
novenent is precluded.

I n detensioning operations, prestressing forces nust be kept nearly
symretrical about the vertical axis of the section and be applied in a
manner that will mninze sudden or shock | oading. Limt maxi num
eccentricity about the vertical axis to one strand. Detensioning of
pretensi oned tendons may be acconplished either by gradual release of the
tensioning jacks or by heat-cutting the tendons in accordance with an
approved pattern and sequence to prevent severe unbal anci ng of the | oading.

.8.17 Fi ni shi ng Fornmed Surfaces

Upon renoval of forns, repair and patch defective areas. Limt defective
areas to holes left by tie rods and other tenporary inserts and to
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honeyconmb or rock pockets not deep enough to expose the reinforcenent and
not located in bearing areas. Cut out defective areas to solid concrete
and cl eaned. Patches on | ower side of sections, near the center or in
areas of variable tensile strength, nust be bonded by a two-conponent
epoxy- pol ysul fi de or epoxy-pol yam ne bondi ng adhesive. Qher areas will be
danpened with water and patched with portland cenent grout. \Were the
concrete surface will be exposed to view, the patches, when dry, nust match
the surroundi ng concrete.

Formed surfaces of sections that will be conceal ed by other construction
can have the standard snooth finish having the texture inparted by the
forns. Repair and patch defective areas as specified and all fins and
ot her projections renoved.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Delete the follow ng paragraph and specify
the required finish when an architectural finish is
required. For an exposed-aggregate finish refer to
Section 03 45 00 PRECAST ARCH TECTURAL CONCRETE.

The | ocation of precast structural concrete sections
havi ng an architectural finish nust be indicated.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide grout finish on fornmed surfaces of sections that are to be
exposed-to-view after installation. Final color of the grout, when dry,
must be the same for all concrete surfaces. Spread over danpened concrete
surface with clean burlap pads, carpet, or sponge rubber floats to fil
pits, air bubbles, and surface holes. Renbve excess grout by scraping and
then rubbing the surface with clean burlap or carpet to renove visible
grout film In hot dry weather, kept grout danp by neans of fog-spraying
during the setting period.

PART 3 EXECUTI ON
3.1  GENERAL
Install sections in accordance with the approved draw ngs and as specified.

3.2 ANCHCRACE | TEM5 EMBEDDED | N OTHER CONSTRUCTI ON

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

NOTE: Del ete the paragraph headi ng and the

foll owi ng paragraph when precast structural-concrete
sections will not be connected to cast-in-place
concrete construction or masonry construction. Such
anchorage itens include anchor bolts, steel dowels,
and steel bearing plates.

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

Deliver items to the site before the start of other construction. Provide
setting draw ngs, tenplates, instructions, and directions for the
installation of anchorage itens.

3.3 | NSTALLATI ON OF FLEXI BLE BEARI NG PADS

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: Del ete paragraph heading and the foll ow ng
par agr aphs when fl exi ble bearing pads are not
required. Bearing pads nust be indicated.
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

Install pads where indicated, set in correct position, and have a uniform
bearing. Keep in the correct position while placing sections.

3.4 STRENGTH OF STRUCTURAL SECTI ONS AT | NSTALLATI ON

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: Delete one of the follow ng paragraphs as
applicable to the project. Select the first

par agr aph except when the project schedul e indicates
installation of 28-day structural sections.

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

Do not install sections until concrete has attained the specified mninum
| aboratory strength at 28 cal endar days.

Do not install sections before 28 cal endar days fromthe date of casting
has el apsed unl ess approval has been obtained to make one

compressi ve-strength test, ASTM C 39/C 39V, and one flexural strength test
using sinmple beamw th third point |oading, ASTM C 78, on field cured
concrete test specinens, ASTM C 31/C 31V, for each individual structura
section to determi ne the strength of the concrete.

3.5 | NSTALLATI ON TOLERANCES

Install sections within the follow ng tol erances:

Deviation in |ocation from Plus or mnus 6.4 mllinmeter
i ndi cat ed
Devi ation from plunb for Not over 6.4 nmillineter

colums in any story or 6.1
met er maxi mum

In 12.2 neter or nore Not over 12.7 mllineter

Devi ati on from el evati ons Not over 6.4 mllineter
i ndicated for girders, beans,

joists, and slabs in any bay or

6.1 neter nmaximum

In 12.2 nmeter or nore Not over 12.7 mllinmeter

Di fference between adjacent Plus or mnus 1.6 nmllineter

structural sections in erected per 3000 mllinmeter but not

position greater than 6.4 mllineter
over al

Deviation in location from Plus or mnus 1/4 inch

i ndi cat ed

Devi ation from plunb for Not over 1/4 inch

colums in any story or 20
feet maxi num

In 40 feet or nore Not over 1/2 inch

Devi ati on from el evati ons Not over 1/4 inch
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3.

3.

i ndi cated for girders, beans,
joists, and slabs in any bay or
20 feet maxi num

In 40 feet or nore Not over 1/2 inch

Di fference between adjacent Plus or minus 1/16 inch

structural sections in erected per 10 feet but not

position greater than 1/4 inch
over al

6 PLACI NG FRAM NG STRUCTURAL SECTI ONS

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

NOTE: Del ete paragraph heading and the foll ow ng
par agr aphs when frami ng structural sections such as
col ums, beans, girders, and joists will not be
required.

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

Pl ace supporting sections, including anchorage itenms attached to or
enbedded in other construction before placing sections is started.

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

NOTE: Delete the follow ng paragraphs when precast
concrete colums with attached steel bearing plates
will not be required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Installati on of precast concrete colunms with attached steel bearing plates
nmust be as follows:

Concrete and steel plate bearing surfaces nmust be cl eaned of |aitance,
dirt, oil, grease, and other foreign materials. Roughen concrete
surf ace.

Space between the top of the concrete bearing surface and the bottom of
the steel plate nust be approximately 1/24 of the width of the bearing
plate, but not less than 12.7 mllimeter 1/2 inch for bearing plate
that is less than 300 mllineter 12 inches wi de. Support and align
bearing plate on steel wedges or shins.

After precast concrete colums have been positioned and braced and
anchor bolts tightened, the space between the top of the bearing
surface and the bottom of the steel bearing plate nust be grouted.

Do not renove wedges or shins shall not be renoved but, when protruding,
cut off flush with the edge of the steel bearing plate prior to grouting.

Install sections plunb, level, and in alignment within the limts of the
installation tol erances specified.

7 PLACI NG SLAB STRUCTURAL SECTI ONS

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

NOTE: Delete the paragraph heading and the

foll owi ng paragraphs when slab structural sections,
such as single- and doubl e-tee slabs and

hol | owcored flat slabs will not be required. Slab
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3.

structural -sections may be placed over

structural -steel fram ng nenbers, precast

structural -concrete fram ng sections, cast-in-place
structural -concrete fram ng sections, or bearing
wal I's, or a conbination thereof.

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

Supporting sections, including bearing pads or plates, must be in place
before placing sections is started. Slab structural sections nust be

pl aced on supporting construction with ends bearing on the structura
fram ng sections or bearing walls as indicated. End bearings nmust not be
less than 75 nmillineter 3 inches. Accurately align slabs end to end with
sides and ends butted together. Provide grouting void at sides and ends of
the sl abs as indicated.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraph when
el ectrical -raceway hollowcored flat-slab structura
sections will not be required.

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

Pl ace el ectrical raceway hollowcored flat-slab structural sections in
straight alignnent for the entire length of run of the hollow cores and
with close alignnent between hollow cores at the ends of abutting slab
structural sections.

. 8 VELDED CONNECTI ONS

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

NOTE: Wl ded connections are the nbst comonly used
type of connection. Oher types of connections that
may be enpl oyed are gravity, structural-stee

bol t ed, post-tensioned, cast-in-place

rei nforced-concrete, and dowel ed connecti ons.
Connection details nust be indicated.

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

Wel ding reinforcing steel, netal inserts, and connections in
precast-concrete structural -nenber construction nmust be in accordance with
AWS D1. 4/ DL1. 4N.

Wel di ng structural steel connections nust be in accordance with
AWS D1.1/D1. 1NV Code.

9 GROUTI NG CONNECTI ONS AND JOI NTS

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

NOTE: Del ete paragraph heading and the foll ow ng
par agr aphs when precast structural-concrete franing
sections or floor-slab structural sections or both
will not be required. When fire-resistance-rated
precast structural-concrete sections are required,
consult the applicable fire agency's requirenments
for grouting joints.

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

After sections have been placed and connected, grout open spaces at
connections and joints.
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Delete the follow ng paragraph when
shrink-resistant grout only is required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Cenent grout must be of 1 part cenent, 2-1/2 parts of specified aggregate
for cenent grout, and not nore than 17 liter 4-1/2 gallons of water per
42.6 kil ogranm 94-pound sack of cenent.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraph when cenent
grout only is required.

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

M x shrink-resistant grout conpound with water to provide a flowable
m xture w thout segregation or bl eeding.

Provide fornms or other approved nmethods to retain the grout in place. Pack
spaces with grout until the voids are conpletely filled. Flush grout at
slab structural sections with top surface of the slab and renove excess.
Keep grout danp for not |ess than 24 hours.

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

NOTE: Delete the follow ng paragraphs when cenent
grout only is required or when epoxy-resin grout or
adhesi ve instead of shrink-resistant grout is not
required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Epoxy-resin grout or adhesive nmay be used in |ieu of shrink-resistant
grout. Installation of epoxy-resin grout or adhesive nust be in accordance
with the manufacturer's printed instructions.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraph when
el ectrical raceway hollowcored flat-slab structura

sections are not requi red.
R R R R R R R R R R R R R R

Open spaces at abutting ends of electrical raceway hollow cored flat-slab
structural sections must be sealed with pressure-sensitive tape. Hollow
cores used for electrical raceways nust be kept free from grout and ot her
foreign material s.

.10 SEALI NG JO NTS I N ROOF SLABS

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

NOTE: Del ete paragraph heading and the foll ow ng
par agr aphs when roof slab structural sections will
not be required. Were fire-resistance-rated roof
slab structural sections are required, the
applicable fire agency's requirenents for sealing
joints nust be consulted.

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

After precast-concrete roof slab sections have been placed and connect ed,
seal open spaces at connections and the top portion of joints.

Fill keyways and joints at ridges, hips, and connections with cenent
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grout. Level with the top surfaces of slabs, renpbve excess grout, and
apply a snooth finish.

Seal other joints with bitum nous joint-sealing material. Center
joint-sealing tape over the joint and enbedded in hot bituni nous cenent.
Lap Ends not less than 100 millinmeter 4 inches. Renove excess bitunmen and
provi de a snooth tape surface.

3.11 OPENI NGS IN SLAB STRUCTURAL SECTI ONS

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: The naxi mum size of field-cut openings is
governed by the spacing of reinforcement and the
i nside dianeter of the voids in hollowcored flat
sl abs.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Cut and fit sections as required for other work projecting through, or
adj acent to, the nenbers. Cuts nust be straight and at 90 degrees to the
surfaces wi thout breaking or spalling the edges.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraph when

hol | owcored flat-slab structural sections will not
be required. Openings larger than the width of a
slab structural section nust be franed with
supporting nmemnbers.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Qpenings in hollowcore flat-slab sections having any di nensi on nore than
the inside diameter of the hollow cores and not exceeding the width of the
slab structural section nust be reinforced by means of hung steel angle
saddl e headers. Headers nust be shop prine-coat painted and as indicated
on the approved draw ngs.

3.12 TOUCHUP PAI NTI NG

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: Del ete paragraph heading and the foll ow ng
par agr aph when precast structural -concrete sections
will not be supported by steel structural nenbers.

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

After sections have been installed, scarred surfaces on steel supporting
menbers and weld plates must be wire brushed, cleaned, and touchup painted.

3.13 PROTECTI ON AND CLEANI NG

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: \Where architectural finishes such as
exposed-aggregate finish are specified for
exposed-to-view surfaces, such surfaces nust be
cl eaned as specified in Section 03 45 00 PRECAST
ARCHI TECTURAL CONCRETE.

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

Prot ect exposed-to-vi ew surfaces agai nst staining and ot her damage unti
conpl etion of the work.
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3.

3

Upon conpl etion of installation, swept clean and | eave ready slab surfaces
to receive concrete floor topping, roofing, or other covering.

14 I NSPECTI ON AND ACCEPTANCE PROVI SI ONS

.14.1 Eval uati on of Conpressive Strength Tests

Concrete quality control tests will be evaluated as specified.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraph when
nor mal - wei ght concrete will not be required.

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

Nor mal - wei ght concrete delivered to the point of placenent having a slunp
or total air content outside the values specified nmust not be used in the
wor K.

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: Delete the foll owi ng paragraph when
I i ghtwei ght structural concrete will not be required.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Li ght wei ght structural concrete delivered to the point of placenment having
a unit weight of fresh concrete that varies nmore than 2 percent fromthe
design mx wet unit weight or having a slunp or total air content outside
the val ues specified nust not be used in the work.

Conpressive-strength tests will be considered satisfactory if the average
of any group of 5 consecutive conpressive-strength tests that may be
selected is in each instance equal to or greater than the 28-day design
compressive strength or if not nore than one conpressive-strength test in
10 has a value less than 90 percent of the 28-day design

conpressi ve-strength

If the conpressive-strength tests fail to neet the mninumrequirenents
specified, the sections fabricated of concrete represented by such tests
wi Il be considered deficient in strength and subject to the provisions
speci fi ed.

.14.2 Di mensi onal Tol er ances

Menbers havi ng any di nension outside the linmits for fabrication tol erances
specified will be rejected.

.14.3 Sur f ace- Fi ni sh Requirenents

Sections will be rejected for any of the follow ng surface-finish
defici enci es:

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Delete the first of the follow ng paragraphs
when architectural finishes such as
exposed-aggregate finish, are not required for
exposed-to-vi ew surfaces.

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

Exposed-t o-vi ew surfaces having architectural finishes that do not
match the col or, aggregate size and distribution, and texture of the
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approved sample for the exposed-to-view finish

Exposed-to-view formed surfaces that contain cracks, spalls, air
bubbl es, honeyconb, rock pockets, or stains or other discoloration that
cannot be renoved by cl eani ng

Conceal ed formed surfaces that contain cracks in excess of 0.25
mllinmeter 0.01 inch wide; cracks or any other surface deficiency that
penetrates to the reinforcenment regardl ess of the width of crack or
size of other deficiency; honeyconb and rock pockets |ocated in bearing
surfaces; and spalls except minor breakage at corners

Unformed surfaces that contain cracks and ot her surface deficiencies as
specified for conceal ed forned surfaces

3.14. 4 Strength of Structural Menbers

Strength of precast structural-concrete sections will be considered
potentially deficient if they fail to conply with the requirenments that
control the strength of the structural menbers, including the follow ng
condi ti ons:

Failure to neet conpressive strength tests

Rei nf orcemrent and pret ensi oni ng and det ensi oni ng of tendons of
prestressed concrete not confornming to the requirements specified

Concrete curing and protection of structural sections against extrenes
in tenperature during curing not confornming to the requirenents
speci fied

Structural sections damaged during handling and erection
3.14.5 Testing Structural Sections for Strength

When there is evidence that the strength of precast structural -concrete
sections does not neet specification requirenments, cores drilled in

har dened concrete for conpressive strength determ nati on nust be nade in
accordance with ASTM C 42/ C 42N and as foll ows:

Take at least three representative cores fromthe precast structural
concrete sections that are considered potentially deficient.

Test cores saturated-surface-dry if the concrete they represent will be
wet at all tines during the use of the conpleted structure.

Test cores air-dry if the concrete they represent will be dry at al
times during the use of the conpleted structure.

Strength of cores will be considered satisfactory if their average is
equal to or greater than the 28-day design conpressive strength of 150
by 300 millinmeter 6-by 12-inch cylinders.

Fill core holes solidly with patching nmortar and finished to match the
adj acent concrete surfaces.

If the results of the core tests are unsatisfactory or if core tests are

inmpractical to obtain, static |load tests nust be nade of a structura
section and will be evaluated in accordance with ACI/MCP-3 and ACH 318,
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except that the superinposed test |oad nust be as specified for the
proof -test method of strength design.

Sections that are found inadequate by the core tests or by the results of
static |l oad tests nust be replaced with sections that neet the specified
requirenents.

3.14.6 I nspection of Wl ding

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete paragraph heading and the foll ow ng
par agr aphs when i nspection of welding will not be
required.

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

Performinspection of weldingin accordance with AWs D1.1/D1. 1, Section
entitled, "Inspection," and as foll ows:

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: Delete the follow ng paragraphs that are not
applicable to the project. The location of welds
requiring inspection and the type of inspection nust
be indicated. The |liquid-penetration inspection of
wel ds is the npst econonical and commonly used

net hod.

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

Li qui d- penetration inspection of welds nust conformto ASTM E 165.
Magneti c-particle inspection of welds rmust conformto ASTM E 709.
3.14.7 Structural Sections-in-Place

Sections-in-place will be rejected for any one of the follow ng
defi ci enci es:

Sections not conforming to the requirenents for installation tolerances
speci fied

Sections that are danaged during constructi on operations

Sections havi ng exposed-to-view surface finishes that devel op surface
finish deficiencies specified

-- End of Section --
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