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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 and Commentary

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 (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; Errata 2004) Specification for
Carbon Steel Electrodes for Shielded Metal
Arc Wl di ng

AWS D1. 1/D1. 1M (2008; Errata 2008) Structural Welding
Code - Steel

AWS D1. 4/ D1. 4M (2005; FErrata 2005) Structural Wl ding

Code - Reinforcing Steel
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM | NTERNATI ONAL (ASTM

153/ A 153M

185/ A 185M

283/ A 283M

322

36/ A 36M

370

416/ A 416M

421/ A 421M

615/ A 615M

675/ A 675M

82/ A 82M

109/ C 109M

1107/ C 1107M

114

115

117

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

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

(2003; R 2007) Standard Specification for
Low and I nternediate Tensile Strength
Carbon Steel Pl ates

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

(2008) Standard Specification for Carbon
Structural Steel

(2009ael) Standard Test Met hods and
Definitions for Mechanical Testing of
St eel Products

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

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

(2009b) Standard Specification for
Def ormed and Pl ai n Carbon-Steel Bars for
Concrete Rei nforcenment

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

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

(2008) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-m) Cube
Speci nens)

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

(2009) Standard Test Methods for Chem cal
Anal ysi s of Hydraulic Cenent

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

(2004) Standard Test Method for Materials
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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

123

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

Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

(2004) Standard Test Method for
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
Absorption of Coarse Aggregate

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

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

(2006) Standard Test Method for Sieve
Anal ysis 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-Cenment 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 unet ri ¢ 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
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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

191

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

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

(2007) Standard Practice for Making and
Curing Concrete Test Specinens 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 Mxed Concrete by the
Pressure Met hod

(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 Tinme of
Setting of Hydraulic-Cenment Paste by
Gl nore Needles

(2007) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggr egat e

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

(2008) Standard Specification for Concrete
Aggr egat es

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

(2009) 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 Tinme of
Setting of Concrete M xtures by
Penetration Resistance

(2007) Standard Specification for
Aggregates for Masonry G out

(2004) Standard Test Method for (btaining
and Testing Drilled Cores and Sawed Beans

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 C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

451

535

566

595

618

70

78

88

94/ C 94M

989

1149

2103

2240

312

3744

395

of Concrete

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

(2009) Standard Test Method for Resistance
to Degradation of Large-Size Coarse
Aggregate by Abrasion and I npact 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 ic Cenents

(2008a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Nat ur al
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 fat e

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

(2009a) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag 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
Durabi lity | ndex

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

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

CRSI

D 412

D 4397

D471

D 573

D 75/ D 75M

E 165

E 648

E 709

(2006ae2) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astonmers - Tension

(2009) Standard Specification for
Pol yet hyl ene Sheeting for Construction,
Industrial, and Agricultural Applications

(2006; E 2008) Standard Test Method for
Rubber Property - Effect of Liquids

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

(2009) Standard Practice for Sanpling
Aggr egat es

(2009) Standard Test Method for Liquid
Penetrant Exam nati on

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

(2008) Standard Guide for Magnetic
Particl e Examination

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

10MsP

(2001; 27Ed) Manual of Standard Practice

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PCI M\L-116

PCI M\L-120

(1999) Manual for Quality Control for
Pl ants and Production of Structural
Precast Concrete Products, 4th Edition

(2004; Errata 2007) PCl Design Handbook -
Precast and Prestressed Concrete, 6th
Edi tion

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS MM A- 001993

FS UU-B-790

uL El

UL Fire Resistance

(1978) Adhesive, Epoxy, Flexible, Filled
(For Binding, Sealing, and G outing)

(Rev A) Building Paper, Vegetable Fiber:
(Kraft, Waterproofed, Water Repellent and
Fire Resistant)

UNDERWRI TERS LABORATORI ES (UL)

ectrical Constructn

(2009) Electrical Construction Equi pnent
Directory

(2009) Fire Resistance Directory
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1.2 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 subnmittals
required for the project. Submittals should be kept
to the mininumrequired 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 Government 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.
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CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal 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.

Subnmit Installation Drawings in accordance with the paragraph
entitled, "Draw ngs," of this section.

SD- 05 Desi gn Data

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

Nor mal Wi ght Concrete
Li ghtwei ght Structural Concrete

SECTI ON 03 41 33 Page 12



SD- 06 Test Reports
Submittest reports for the following itens in accordance with
par agraph entitled, "Concrete Sanpling and Testing," of this
section. Include within each report the project nane and nunber,
date, name of Contractor, nanme of precast-concrete manufacturer
nane of concrete testing service, type of concrete,
structural -menber identification letter and nunber, design
conpressive strength at 28 cal endar days, concrete-nix proportions
and nmaterials, 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 nmix reports nust be approved at |east 15
cal endar days prior to start of work.
Air Content
A r Entrai nment

Conpressive Strength
Sl unp
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 |ist
of projects simlar to specified work, handling and erection
equi pnent, and performance requirenents. Certificates for wel der
qualifications nust be in accordance with the paragraph entitled,
Qualifications for Welding Wrk," of this section.
Installers
Manuf act ur er
Aggr egat 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
reconmended sequence and nethods of installation for the follow ng

itens:

Wl di ng Sequence and Procedure
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1

1

Epoxy- Resi n G out
Epoxy- Resi n Adhesi ve
3 QUALI FI CATI ONS FOR PRECAST- CONCRETE MANUFACTURER

Precast structural concrete sections nmust be manufactured by an
organi zati on experienced in the manufacture of precast concrete.

Submit a witten description of the Manufacturer giving the qualifications
of personnel, location 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 nmenbers by an organi zati on experienced in the installation of
precast structural -concrete sections.

Submit 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 VEELDI NG WWORK

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

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

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

Provide installation instructions for the Wl di ng 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 nmust be in accordance with ACI/MCP-3, ACI 318, ACI 318N and
PCI  M\L- 120.

6.2 Al | onabl e Design Loads and Defl ecti ons

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

NOTE: All 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.
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Recommended design | oads are specified in article ix
of the National Building Code, reconmended by the
Ameri can | nsurance Association AIA CO-1 and ANSI

A58. 1.

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

Al'l owabl e design | oads and defl ections nust be as indicated.

1.6.3 UL Fire-Resistance Listing and Labe

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: 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.
EIE IR R b R R I I I I IR I I I I I R R S I I R I R I R I I R I S I I I I IR R b I S I b b I b I b b I b I b b b b I I 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

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: 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 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

Hol | owcore 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 marKki ng.

1.7 CONCRETE SANMPLI NG AND TESTI NG

1.7.1 Tests for Concrete Materials

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

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

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

VATERI AL REQUI REMENT TEST METHOD NUVMBER 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 ati ng ASTM C 126
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MATERI AL REQUI RENVENT TEST METHOD NUVMBER OF TESTS
fineness
nodul us

Anmount of ASTM C 117
mat eri al pass-

ing 75 m croneter

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
fat e 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 75N 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 wei ght 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- n ne

conf or mance

posed |ight- Conpressive ASTM C 39/ C 39M
wei ght strength
aggr egat es

Uni t - wei ght ASTM C 330
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MATERI AL

Hydraulic
cenent

Air entrain-
i ng admi x-
ture using
air-entrain-
ing concrete
made of the
pr oposed
concrete

mat eri al s

REQUI REMVENT TEST METHOD NUVBER OF TESTS
Shri nkage ASTM C 157/ C 157M
and
ASTM C 330
Sanpl i ng ASTM C 183 One for each
mat eri al
sour ce,
Chemi cal ASTM C 114 type, and
col or
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
Air 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
Materi al s ASTM C 233 One set of
for tests tests for each
type of port-
Nunber of ASTM C 233, | and cenent
speci nens Table 1 proposed for
use and for
each type of
Bl eedi ng ASTM C 232/ C 232NV concrete
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 nen 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

SECTI ON 03 41
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MATERI AL REQUI REMENT TEST METHOD NUMBER 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

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 75v  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- m ne conformance
posed |ight- Conpressive ASTM C 39/ C 39M
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MATERI AL
wei ght
aggr egat es

Hydraulic
cenent

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

REQUI REMENT
strength
Uni t - wei ght

Shri nkage

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,

TEST METHOD

ASTM C 330
ASTM C 157/ C 157M
and
ASTM C 330
ASTM C 183
ASTM C 114
ASTM C 115
or
ASTM C 204
ASTM C 151/ C 151M
ASTM C 191
or

ASTM C 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
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NUMBER OF TESTS

One for
mat eri al

type,

each
source,
and col or

One set of
tests for each
type of port-

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



MATERI AL

1.7.2

REQUI REVENT

and 28 cal endar

days

Concrete Design M xes

TEST METHOD

NUMBER OF TESTS

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:

required.

Delete the followi ng types of concrete and
tests not

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

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

TYPE OF
CONCRETE

Nor nal
wei ght
concrete

REQUI REVENT

Specific
gravity and
absorption of
fine aggregate

Specific
gravity and
absorption of
coar se

aggr egat e

Moi st ure Cont ent
tent of both
fine and

coar se

aggr egat e

Dry-rodded
Unit Wei ght of
coar se

aggr egat e

Trial m xes us-
ing at | east
three different
wat er / cenent
rati os, m ni num
al | owabl e cement
content, maxi -
mum al | owabl e
slunp; all with
Al r Entrai nnent

Maki ng and
curing concrete
specimens in
the | aboratory

Sanpling fresh
concrete in the
| aborat ory

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
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NUMBER OF TESTS

As required for
the concrete

aggregates for
each trial mx

As required to
determi ne 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



TYPE OF
CONCRETE

Li ght wei ght
structural
concrete

REQUI REVENT
Sl unp

Ai r Cont ent
Yield

Conpr essi ve
strength

Dry |l oose unit
wei ght of
aggr egat es

Mbi st ure con-
tent of
aggregat e

Trial m xes us-
ing at | east
three different
wat er / cenent
rati os, maxi -
mum al | owabl e
sl unp; both
with and with-
out air en-

t rai nnent

Maki ng and

curing concrete
the | aboratory

Sanpling fresh

concrete in the
| abor at ory

Sl unp
Ai r content
Yi el d

Conpr essi ve
strength

Air-dried
unit wei ght

TEST METHOD

ASTM C 143/ C 143M

ASTM C 231

ASTM C 138/ C 138M

ASTM C 39/ C 39N

ASTM C 29/ C 29N

and
ASTM C 330

ASTM C 566

ACl 211.1

ASTM C 192/ C 192N

ASTM C 192/ C 192N

ASTM C 143/ C 143M

ASTM C 173/ C 173M

ASTM C 138/ C 138M

ASTM C 39/ C 39NV

ASTM C 330
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NUMBER OF TESTS

Thr ee speci nens
tested at 28
cal endar days

As required for
t he Iightwei ght
aggregate for

each trial mx

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

t he paragraph
entitled,
"Quality of
Concrete"

Two sets of
for each design
m X

One for each
set of design
nm x speci mens

Thr ee speci nens
tested at 7

cal endar days
and three

speci mens tested
at 28 cal endar
days

Two speci nens
tested after
curing 28

cal endar days



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
nor mal - wei ght concrete is not required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Fromthe results of the tests for normal -wei ght concrete, plot a curve
showi ng the rel ati onshi ps between water/cenent ratios and conpressive
strengths. Do not exceed the maxi mum water/cement ratio specified for

nor mal - wei ght concrete properties shown by the curve to produce a

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

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: Delete the follow ng paragraph when
I i ghtwei ght structural concrete is not required.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

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

. 7.3 Quality Control Testing During Fabrication

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 types of concrete 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

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

TYPE OF

CONCRETE REQUI REMENT TEST METHOD NUMBER OF TESTS
Nor nal 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 Content 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 nens i nder speci -
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TYPE OF
CONCRETE REQUI REMENT TEST METHOD

NUMBER OF TESTS
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.
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
Ai r content ASTM C 173/ C 173N
by volunetric
net hod
Conpr essi ve ASTM C 31/ C 31N
t est
speci nens
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Each tine a set
of conpression-
test specinmens
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 andar d
cyl i nder speci-



TYPE OF

CONCRETE REQUI REMVENT TEST METHOD NUMBER OF TESTS
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.

Concrete Each tine a set

tenperature of conpression
test specinmens
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 conpr essi ve
at 28 cal endar strength test
days

Subnmit test results on the sane day that tests are nade.
1.8 DRAW NGS

Show type and location of all reinforcenment, size and spaci ng 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 QUALITY OF CONCRE