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NOTE: This gui de specification covers the
requi renents for cast-in-place concrete materials,
m xi ng, placenent, and finishes.

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

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

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

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL
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NOTE: This specification covers concrete work
primarily for buildings, but may al so be used for
ot her applications such as wharves, docks, drainage
structures, warehouse type slabs, and driveways.
The followi ng guide specifications are relative to
this section and will be included to the extent
applicable in projects where this section is used:

Section 03 11 13.00 10 STRUCTURAL CONCRETE FORMAORK
Section 03 20 01.00 10 CONCRETE RElI NFORCEMENT
Section 03 15 13.00 10 EXPANSI ON JO NTS, CONTRACTI ON
JO NTS, AND WATERSTOPS

Section 07 92 00 JO NT SEALANTS
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Speci fications on concrete for bridge construction
should be in a separate section and shoul d be
essentially in agreenent with concrete construction
requirenents in the American Association of State
H ghway and Transportation Oficials, "Standard
Specifications for Hi ghway Bridges." Requirenments
for deck slabs, curbs, gutters, and sidewal ks

form ng an integral part of the bridge should be
included in the section concerning concrete for
bridge construction.
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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 autonatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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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.

ACI | NTERNATI ONAL ( ACl)

ACl 117 (2006) Standard Specifications for
Tol erances for Concrete Construction and
Material s

ACl 211.1 (1991; R 2009) Standard Practice for

Sel ecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

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

ACl 213R (2003) CGuide for Structural Lightweight
Aggregate Concrete

ACl 214R (2002) Recommended Practice for Eval uation
of Strength Test Results of Concrete
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AC

ACl

AC

AC

AC

301

303R

305R

318

318M

AVERI CAN ASSOCI ATI ON OF
( AASHTO)

AASHTO M 182

(2005; Errata 2008) Specifications for
Structural Concrete

(2004) GQuide to Cast-1In-Place
Architectural Concrete Practice

(1999; Errata 2006) Hot Wather Concreting

(2008; Errata 2008) Buil di ng Code
Requirements for Structural Concrete and
Coment ary

(2008; Errata 2008) Metric Building Code
Requi rements for Structural Concrete and
Comment ary

STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
(2005) Standard Specification for Burlap

Cloth Made from Jute or Kenaf and Cotton
Mat s

ASTM | NTERNATI ONAL (ASTM

ASTM C 1017/ C 1017M

ASTM C 1059/ C 1059M

ASTM C 1064/ C 1064M

ASTM C 1077

ASTM C 1107/ C 1107M

ASTM C 1116/ C 1116M

ASTM C 1240

ASTM C 1260

ASTM C 131

(2007) Standard Specification for Chemn cal
Adm xtures for Use in Produci ng Fl owi ng
Concrete

(1999; R 2008) Standard Specification for
Latex Agents for Bondi ng Fresh to Hardened
Concrete

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

(2008a) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Laborat ory Eval uation

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

(2008a) Standard Specification for
Fi ber - Rei nforced Concrete

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

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

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

136

143/ C 143M

150

1567

171

172

173/ C 173M

192/ C 192M

231

260

309

31/ C 31M

33/ C 33M

330

39/ C 39M

42/ C 42M

494/ C 494M

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

(2008) Standard Test Method for Slunmp of
Hydraul i c- Cenent Concrete

(2007) Standard Specification for Portland
Cenent

(2008) Standard Test Method for Potential
Al kali-Silica Reactivity of Conbinations
of Cementitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

(2007) Standard Specification for Sheet
Materials for Curing 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

(2007) Standard Practice for Mking and
Curing Concrete Test Specinmens in the
Laboratory

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

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

(2007) Standard Specification for Liquid
Menmbr ane- For mi ng Conpounds for Curing
Concrete

(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

(2005e1e2) Standard Test Method for
Conpressive Strength of Cylindrica
Concrete Speci nens

(2004) Standard Test Method for btaining

and Testing Drilled Cores and Sawed Beans
of Concrete

(2008a) Standard Specification 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 D

ASTM D

496/ C 496M

552

567

578

591

595

618

685/ C 685M

78

881/ C 881M

937

94/ C 94M

940

989

1751

1752

Chemi cal Adnmi xtures for Concrete

(2004e1) Standard Test Method for
Splitting Tensile Strength of Cylindrical
Concrete Speci nens

(2007) Standard Specification for Cellular
d ass Thernmal Insul ation

(2005a) Determning Density of Structural
Li ght wei ght Concrete

(2009e1) Standard Specification for Rigid,
Cel l ul ar Pol ystyrene Thernmal |nsul ation

(2008a) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal [ nsulation

(2008a) Standard Specification for Bl ended
Hydraulic Cenents

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

(2007) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

(2008) Standard Test Method for Fl exural
Strength of Concrete (Using Sinple Beam
wi t h Third-Poi nt Loadi ng)

(2002) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

(2002) Gout Fluidifier for
Pr epl aced- Aggr egat e Concrete

(2009) Standard Specification for
Ready- M xed Concrete

(1998a; R 2003) Expansion and Bl eedi ng of
Freshly M xed G outs for

Pr epl aced- Aggregate Concrete in the
Labor at ory

(2009) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

(2004; R 2008) Standard Specification for
Pref ormed Expansion Joint Filler for
Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

(2004a; R 2008) Standard Specification for
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Pref ormed Sponge Rubber Cork and Recycl ed
PVC Expansi on

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

ASTM E 1155 (1996; R 2008) Standard Test Method for
Det erm ni ng Fl oor Fl atness and Fl oor
Level ness Numbers

ASTM E 1155M (1996; R 2008) Standard Test Method for
Det erm ni ng Fl oor Fl atness and Fl oor
Level ness Nunbers (Metric)

ASTM E 96/ E 96M (2005) Standard Test Methods for Water
Vapor Transm ssion of Materials

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (2007) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal
Requi rements for Wi ghing and Measuri ng
Devi ces

NATI ONAL READY M XED CONCRETE ASSOCI ATl ON ( NRMCA)
NRMCA CPMB 100 (2000) Concrete Pl ant Standards

NRMCA QC 3 (2002) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

NRMCA TMMVB 100 (2001) Truck M xer, Agitator and Front
Di scharge Concrete Carrier Standards

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 104 (1980) Method of Cal cul ation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xing or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (2001) Standard Specification for
Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawable Type

CCE CRD-C 572 (1974) Specifications for
Pol yvi nyl chl ori de Wat er st ops

CCE CRD-C 94 (1995) Specification for Surface Retarders
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2 UNI T PRI CE CONTRACT
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NOTE: Renove these paragraphs when | unp sum
contract is required.
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2.1 Measur ement

Measur ement of concrete for paynent will be made on the basis of the actua

volunme within the pay lines of the structure as indicated on the contract

drawi ngs. Measurenent for paynent of concrete placed against the sides of

any excavation without intervening forns will be nmade only within the pay
lines of the structure as shown on the contract draw ngs. No deductions

wi Il be nmade for rounded or bevel ed edges, for space occupied by neta

work, for conduits, for voids, or for enbedded itens which are |l ess than

0.15 cubic neters 5 cubic feet in volunme or 0.09 square neters 1 square foot
in cross section.

. 2.2 Payment

Unl ess ot herwi se specified, paynent for concrete will be nade at the
respective unit prices per cubic nmeter yard for the various itens of the

schedul e, neasured as specified above, which price shall include the cost
of all labor, materials, and the use of equipnent and tools required to
compl ete the concrete work, except for any reinforcenment and enbedded parts
specified to be paid separately. Unit price paynent will not be made for

concrete placed in structures for which paynent is nade as a | unp sum

.3 LUVMP SUM CONTRACT
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NOTE: Renove this paragraph when unit price
contract is required.
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Under this type of contract concrete items will be paid for by [unp sum and

will not be measured. The work covered by these itenms consists of
furnishing all concrete materials, reinforcement, m scell aneous enbedded
materials, and equi pnent, and performng all |abor for the formng,

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

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

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnmittal 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
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context of the project.

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

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

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

EE 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

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

SD- 03 Product Data
M xture Proportions[; G [: G [____ 1]

The results of trial mxture design studies along with a
statenment giving the maxi num nom nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
conmmenci ng concrete placing operations. Aggregate wei ghts shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
comrercial testing |aboratory, showi ng that m xture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used
in the mxture design studies without additional tests to show
that the quality of the concrete is satisfactory.

Li ght wei ght Aggregate Concrete

Witten recommendations fromli ghtwei ght aggregate supplier on
bat chi ng and m xi ng cycl es.

Dry Shake Fini sh

Manufacturer's witten instructions on application of dry shake
material 15 days prior to start of construction.

SD- 04 Sanpl es

Sur f ace Ret arder
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Sanpl e of surface retarder material with manufacturer's
instructions for application in conjunction with air-water cutting.

SD-06 Test Reports

Testing and Inspection for Contractor Quality Control[; C[; G

Certified copies of |aboratory test reports, including mll
tests and all other test data, for portland cenent, blended
cenment, pozzolan, ground granul ated blast furnace slag, silica
funme, aggregate, adnmixtures, and curing conpound proposed for use
on this project.

SD-07 Certificates
Qualifications
Witten docunentation for Contractor Quality Control personnel
1.5 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal | be Anerican Concrete Institute (ACI) Certified Wrknmen in one of the
followi ng grades or shall have witten evidence of having conpleted sinilar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade | or Il
Concrete Construction Inspector, Level |

Concrete Transportation Construction |Inspector or

Rei nforced Concrete Special Inspector, Jointly certified by Anmerican
Concrete Institute (ACI), Building Oficial and Code Administrators
International (BOCA), International Code Council (1CC), and Sout hern Buil ding
Code Congress International (SBCCl).

The foreman or |ead journeyman of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technici an/ Fini sher or
equal, with witten docunentation.

1.6 FI ELD TEST PANELS

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

NOTE: Edit these paragraphs as appropriate.
Specify location for all field test panels. Add
requi renents for nock-ups if applicable. Add
requirenents for slab panels if exposed aggregate
slab finish is required or if superflat slab finish
is required.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Field test panels shall be constructed prior to beginning of work using the
materi al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subject to the approval of the Contracting O ficer, and, if not judged
satisfactory, additional panels shall be constructed until approval is
attained. Forned or finished surfaces in the conpleted structure shal
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match the quality and appearance of the approved field exanple.

.6.1 Sanpl e Wal |l Panel s

One sanpl e panel at |east 1220 mr 4 feet by 1525 nr 5 feetand 150 mr 6

i nches thick shall be constructed to denpnstrate Class A forned finish and
a simlar one for Class B fornmed finish. Panels shall be located [__ ].
Each panel shall include a full length and full width joint |ine and shal
have at | east two voids each at |east 300 nr 12 inches by 300 mr 12 inches
by 75 mr 3 inches deep either inpressed in the concrete as placed or

chi pped in the hardened concrete. After the concrete is 7 days old, the
voi ds shall be patched to denonstrate the effectiveness and the appearance
of the Contractor's repair procedures.

.6.2 Sl ab Panel s

A sl ab panel at |east 1220 mr 4 feet by 1525 mr 5 feet and 100 nm 4 inches

thick shall be constructed to denbnstrate exposed aggregate slab finish and
a simlar panel for extra high class slab finish. Panels shall be |ocated

[ ]. Each panel shall have a full length joint line.

.7 SPECI AL REQUI REMENTS

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: When the construction includes special itens
such as very high strength concrete; non-sparking,
conductive flooring; acid-resistant concrete;
slipformng; super-flat floors; etc., a
pre-installation neeting will be required. In which
case this paragraph will be retained with

appropriate editing and identification
ER R R I I R R R R R I I I R R R R I I R R R R I I I R R S R R I I I I R R R R I I I I R I I I R R R R I I I I

A pre-installation neeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction on [__ ]. The Contractor
shal | be responsible for calling the neeting; the Project Superintendent
and active installation personnel shall be present.

8  GENERAL REQUI REMENTS

EE R I R S b b b I I b R S I R I R S S I R I R I b I R I I S R O I O
NOTE: |In addition to specified requirenents the
following information will be shown on project
dr awi ngs:

1. Assuned tenperature range when tenperature
stresses are a factor in design

2. Details of concrete sections show ng di nensions,
rei nforcement cover, and required canber.

3. Joint details showi ng | ocations and di nensi ons,
including critical construction joints, indicating
wat erstop | ocations and splices, keys, and dowels
when required.

4. Locations where structural |ightweight concrete
will be used.
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5. Details which require a depressed structura
slab for tile, terrazzo, or other floor finishes in
order to provide finished surfaces at the sanme

el evati ons.

6. Wen exposed concrete surfaces are specified,

the locations in the finished structure shall be

indicated. |If other than cast finish is required,
the type and location shall be indicated.

7. Loadi ng assunptions

8. Material strengths used in design, and f'c.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

1.8.1 Tol er ances

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

NOTE: Insert any special tolerance requirenents of
the project. Select the nethod desired for floor
finish tolerance and delete the other. Do not use
both as a Contractor's option. An effort should be
made to begin to convert to the F-systemfor floor
sl abs. The F-system should al ways be used where
very flat floors are required, particularly

war ehouse ai sles where high-lift forklift units or
other simlar stackers will operate.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Except as otherwi se specified herein, tol erances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACI 117. Level and grade
tol erance nmeasurements of slabs shall be made as soon as possible after
finishing; when forns or shoring are used, the neasurenents shall be nmade
prior to renoval.

1.8.1.1 Fl oors

For the purpose of this Section the follow ng term nol ogy correl ation
between ACI 117 and this Section shall apply:

Floor Profile Quality

Classification From ACl 117 Thi s Section

Conventi onal Bullfl oated Sane
Conventional Straight edged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sl oped to drains or sloped for other reasons.

1.8.1.2 Fl oors by the F-Nunber System
The flatness and | evel ness of floors shall be carefully controlled and the
tol erances shall be nmeasured by the F-Nunber system of Paragraph 4.5.6 and

4.5.6.1 of ACI 117. The Contractor shall furnish an approved fl oor
profil ograph or other equipnent capable of neasuring the floor flatness
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1

(FF) nunber and the floor |evel ness (FL) nunber in accordance with

ASTM E 1155 ASTM E 1155. The Contractor shall performthe tolerance
measurenments within 72 hours after floor slab construction while being
observed by the Contracting Oficer. The tol erances of surfaces beyond the
[imts of ASTM E 11550 ASTM E 1155 (the areas within 600 mr 24 inches of
enbednents and construction joints) shall be acceptable to the Contracting
Oficer. Tolerances of the follow ng areas shall neet the requirenents for
the listed surfaces as specified in paragraphs 4.5.6 and 4.5.6.1 of AC 117.

Bul | f| oat ed- Areas [ ]
St r ai ght edged- Areas [ ]
Fl oat Finish- Areas [ ]
Trowel Finish- Areas [ ]
Very Fl at - Areas [ ]

.8.1.3 Fl oors by the Strai ghtedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117, using a 3 m 10 foot straightedge, within 72 hours after
floor slab installation and before shores and/or forns are renoved. The
|isted tolerances shall be net at any and every |l ocation at which the

st rai ght edge can be pl aced.

Bul | fI oat ed [ ]
Strai ght edged | ]
Fl oat Finish [ ]
Trowel Finish [ ]

8.2 Strength Requirements and w/ c Ratio

.8.2.1 Strength Requirements

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The designer will list the strengths of
concrete for the job and the uses for each. A
28-day conpressive strength of 20 MPa (3000 psi)
will be required for nost building work. Concrete
of 27.5 MPa (4000 psi) should be used in containers
for liquids, and in other structures where | oading,
durability, or wear requirenents dictate. Hi gher
conpressive strengths will be used if required by
structural design. A 28-day flexural strength of
4.5 MPa (650 psi) will normally be specified for

sl abs on grade subject to vehicular traffic;
however, since cylinders are easier to cast and test
than beans, 27.5 MPa (4000 psi) conpressive strength
concrete may be specified if past experience has
shown this to be appropriate. Concrete for hangar
floors will be designed according to airfield
pavenment criteria and will be specified in Section
32 13 13. 03 Al RFI ELDS AND HEAVY- DUTY CONCRETE
PAVEMENT LESS THAN 10000 CUBI C YARDS

When the designer considers it appropriate, 90-day
conpressive or flexural strength nmay be specified in
lieu of 28-day, but not both.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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Speci fied conpressive strength (f'c) shall be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE

[35 MPa 5000 psi at 28 days
[27.5 MPa 4000 psi at 28 days
[20 MPa 3000 psi at 28 days
[[__ ] MPa psi at [____ ] days

————
—
[ " Y —)

Concrete slabs on-grade shall have a 28-day flexural strength of [4.5]

MPa [650] [ ] psi. Concrete made with high-early strength

cenent shall have a 7-day strength equal to the specified 28-day strength
for concrete made with Type | or Il portland cenent. Conpressive strength

shal
shal

a.

be determi ned in accordance with ASTM C 39/ C 39N. Fl exural strength
be determ ned in accordance with ASTM C 78.

Eval uation of Concrete Conpressive Strength. Conpressive strength
speci nens (152 by 305 mr 6 by 12 inch cylinders) shall be
fabricated by the Contractor and | aboratory cured in accordance
with ASTM C 31/ C 31N and tested in accordance with ASTM C 39/ C 39M.
The strength of the concrete will be considered satisfactory so

Il ong as the average of all sets of three consecutive test results
equal s or exceeds the specified conpressive strength f'c and no

i ndi vidual test result falls below the specified strength f'c by
nore than 3.5 MPa 500 psi. A "test" is defined as the average of
two conpanion cylinders, or if only one cylinder is tested, the
results of the single cylinder test. Additional analysis or
testing, including taking cores and/or load tests may be required
at the Contractor's expense when the strength of the concrete in
the structure is considered potentially deficient.

I nvestigation of Low Strength Conpressive Test Results. \Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 3.5 MPa 500 psi or if
tests of field-cured cylinders indicate deficiencies in protection
and curing, steps shall be taken to assure that the | oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42/ C 42.
At |east three representative cores shall be taken from each
menber or area of concrete in place that is considered potentially
deficient. The location of cores will be deternined by the
Contracting Oficer to least inpair the strength of the
structure. Concrete in the area represented by the core testing
wi |l be considered adequate if the average strength of the cores
is equal to at |east 85 percent of the specified strength
requirenent and if no single core is |less than 75 percent of the
specified strength requirenent. Non-destructive tests (tests
other than test cylinders or cores) shall not be used as a basis
for acceptance or rejection. The Contractor shall performthe
coring and repair the holes. Cores will be tested by the

Gover nnent .

Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
Oficer in accordance with the requirenents of ACI 318N ACI 318.
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
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satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci nens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31/ C 31N and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by nore than 350 kPa 50 psi. A "test"
is defined as the average of two conpanion beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests nay
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.8.2.2 Wat er - Cenent Ratio

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: \Where durability or other factors are a ngjor
consideration, retain this paragraph limting w c;
coordi nate this subparagraph with paragraph M XTURE
PROPORTI ONS and its subparagraphs before del eting
any of the contents, otherw se delete. When
cenmentitious nmaterials other than portland cenent
are used, retain the last tw sentences. Consult EM
1110-2-2000 to fill in the blanks and to select the
appropriate w c.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Maxi mum wat er-cenment ratio (wc) for normal wei ght concrete shall be as
foll ows:

WATER- CEMENT RATI O BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
[ 0. 40] [ 1
[ 0. 45] [ 1
[ 0. 50] [ 1]
[ 0. 55] [ 1

1] G

These w/ c's may cause hi gher strengths than that required above for
conpressive or flexural strength. The maxinumw c required will be the

equi valent w c as determi ned by conversion fromthe weight ratio of water
to cenment plus pozzolan, silica fune, and ground granul ated bl ast furnace
slag (GGEBF slag) by the weight equival ency nethod as described in ACI 211.1.
In the case where silica fune or GE&BF slag is used, the weight of the
silica fune and G&BF sl ag shall be included in the equations of ACI 211.1
for the termP which is used to denote the weight of pozzol an.

1.8.3 Al r Entrai nnent

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Renove | ast two sentences when |ightweight
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concrete is not required.

Entrai ned air should not be used for concrete to be
given a snooth, dense, hard-trowel ed finish because
blistering and del ani nati on may occur. Refer to AC
302. 1R for a detail ed discussion on how to produce
hi gh-qual ity concrete sl abs-on-ground and suspended

floors for various classes of service.
EIR IR R R R R I S I I IR I I I I I R R S b I IR I R I I I I R I I I I I I R R I S I b R I b I b I b b I b I b b I I b I b I b I

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent total
air, except that when the nonminal nmaxi num size coarse aggregate is 19 nm
3/4 inch or smaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 35 MPa 5000 psi may have 1.0 percent less air than
speci fied above. Specified air content shall be attained at point of

pl acement into the forns. Air content for nornal wei ght concrete shall be
determ ned in accordance with ASTM C 231. Lightweight concrete in the
[ ] parts of the structure shall be air-entrained with a total air
content of 4.5 to 7.5 percent, except that if the nom nal naximm size
coarse aggregate is 9.5 mr 3/8 inch or less, the air content shall be 5.5
to 8.5 percent. Air content for |ightweight concrete shall be determ ned
in accordance with ASTM C 173/ C 173M.

.8.4 Sl unmp

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

NOTE: Use the sentence in the first set of brackets
when those adm xtures are pernitted by the
specifications. Add special slunp requirenents for
Class 8 and 9 floor slabs fromACl 302, when such
floors are to be constructed. Edit for |ightweight
concrete as required.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Slunp of the concrete, as delivered to the point of placenent into the
forms, shall be within the following linmits. Slunp shall be determined in
accordance with ASTM C 143/ C 143M.

Sl unp
Structural El enent M ni mum Maxi mum

Wal | s, colums and beans 50 nr 2 in. 100 mr 4 in.
Foundation walls, substructure
wal I s, footings, slabs 25 m 1 in. 75 m 3 in
Any structural concrete approved
for placenent by punping:

At punp 50 mr 2 in. 150 mr 6 in

At di scharge of |ine 25 m 1 in. 100 mr 4 in

[ When use of a plasticizing adm xture conformng to ASTM C 1017/ C 1017\ or
when a Type F or G high range water reducing adm xture confornming to

ASTM C 494/ C 494N is pernmitted to increase the slunp of concrete, concrete
shall have a slunmp of 50 to 100 mr 2 to 4 inches before the adm xture is
added and a nmaxi mum sl unp of 200 mr 8 inches at the point of delivery after
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the adnixture is added.] [For troweled floors, slunp of structura

i ghtwei ght concrete with normal wei ght sand placed by punp shall not exceed
125 mm 5 inches at the point of placenent. For other slabs, slunmp of

I i ghtwei ght concrete shall not exceed 100 mr 4 inches at point of

pl acenment . ]

.8.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C
90 degrees F. Wen the anbient tenperature during placing is 5 degrees C
40 degrees F or less, or is expected to be at any tinme within 6 hours after
pl acing, the tenperature of the concrete as delivered shall be between 12
and 25 degrees C 55 and 75 degrees F

.8.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi mum size aggregate (NVMSA) specified in
par agr aph AGGREGATES shal |l be used in each placenment. However, nonina
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the m ni mum cover for reinforcing bars, three-fourths of
the m ni num cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of slabs or toppings.

. 8.7 Speci al Properties and Products

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

NOTE: |If the use of a particular type of adm xture
is required for certain parts of the structure, this
par agraph shoul d be revised accordingly.

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

Concrete may contain adnm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
nmaterials to be used on the project shall be used in the m x design studies.

.8.8 Li ght wei ght Aggregate Structural Concrete

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Retain this paragraph when |ightwei ght
aggregate structural concrete is required. Use
bracketed alternate strength inserts (conpressive or
splitting tensile strength) as appropriate.

Correlate strength versus unit weight requirements
as determned fromtable in ASTM C 330, and as
determi ned by consultation with |ocal producers.
Renmove | ast sentence when floor fill is 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

Li ght wei ght aggregate structural concrete shall conformto the requirenents
specified for normal wei ght concrete except as specified herein.

[ Speci fied conpressive strength shall be at least [ ] at 28 days,]

[ Specified splitting tensile strength determned in accordance with

ASTM C 496/ C 496N shall be at least [__ ] at 28 days,] as determ ned by
test specinmens that have been air dried at 50 percent relative humidity for
the last 21 days. Air-dry unit weight shall be not over [__ ] at 28 days
as determned by ASTM C 567. However, fresh unit wei ght shall be used for
acceptance during concreting, using a correlation factor between the two
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types of unit weight as determ ned during m xture design studies.

Li ght wei ght aggregate structural concrete floor fill shall have a 28-day
conmpressive strength of at |east 17.3 MPa 2500 psi and an air-dry unit
wei ght not exceedi ng 1850 kg/cubic neter 115 pcf.

8.9 Techni cal Service for Specialized Concrete

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

NOTE: Use this paragraph when |ightwei ght aggregate
structural concrete is specified or for other
speci al i zed concretes |ike those containing silica
fune.

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

The services of a factory trained technical representative shall be

obtai ned to oversee proportioning, batching, mxing, placing,
consolidating, and finishing of specialized structural concrete, such as
[ ]. The technical representative shall be on the job full tine unti
the Contracting Officer is satisfied that field controls indicate concrete
of specified quality is furnished and that the Contractor's crews are
capabl e of continued satisfactory work. The technical representative shal
be available for consultation with, and advice to, Government forces.

.9 M XTURE PROPORTI ONS

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: This paragraph places the responsibility for
m xture proportioning on the Contractor. Were
Governnent mx design is required, the entire
paragraph will be revised accordingly. Do not

del ete 15 percent mininum for pozzol an, unless
pozzol an is prohibited.

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

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

.9.1 Proportioning Studies for Normal Wight Concrete

Trial design batches, m xture proportioning studies, and testing
requirenents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as deternined by test specinmens fabricated in accordance with
ASTM C 192/ C 192N and tested in accordance with ASTM C 39/ C 39N. Sanpl es
of all materials used in mxture proportioning studies shall be
representative of those proposed for use in the project and shall be
acconpani ed by the manufacturer's or producer's test reports indicating
compliance with these specifications. Trial mxtures having proportions,
consi stencies, and air content suitable for the work shall be made based on
net hodol ogy described in ACl 211.1, using at | east three different

wat er-cenent ratios for each type of mixture, which will produce a range of
strength enconpassi ng those required for each class and type of concrete
required on the project. The maxi num water-cenment ratios required in
subpar agraph Water-Cenment Ratio will be the equivalent water-cenment ratio
as determ ned by conversion fromthe weight ratio of water to cenent plus
pozzol an, silica fume, and ground granul ated bl ast furnace slag (GGBF sl ag)
by the wei ght equival ency nmethod as described in ACI 211.1. |In the case
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where silica fume or GGBF slag is used, the weight of the silica funme and
GGBF slag shall be included in the equations in ACl 211.1 for the termP
which is used to denote the wei ght of pozzolan. |f pozzolan is used in the
concrete mxture, the m ni mum pozzol an content shall be 15 percent by

wei ght of the total cementitious material, and the maxi num shall be 35
percent. Laboratory trial mxtures shall be designed for maxi numpernmitted
slump and air content. Separate sets of trial mxture studies shall be
made for each conbination of cenentitious materials and each conbi nati on of
adm xtures proposed for use. No conbination of either shall be used unti
proven by such studies, except that, if approved in witing and ot herw se
permitted by these specifications, an accelerator or a retarder may be used
wi t hout separate trial mxture study. Separate trial mxture studies shal
al so be made for concrete for any conveying or placing nmethod proposed

whi ch requires special properties and for concrete to be placed in
unusual |y difficult placing |ocations. The tenperature of concrete in each
trial batch shall be reported. For each water-cenent ratio, at |east three
test cylinders for each test age shall be nade and cured in accordance with
ASTM C 192/ C 192N. They shall be tested at 7 and 28 days in accordance
with ASTM C 39/C 39Nh. Fromthese test results, a curve shall be plotted
showi ng the rel ati onship between water-cenment ratio and strength for each
set of trial mx studies. |In addition, a curve shall be plotted show ng
the rel ationship between 7 day and 28 day strengths. Each m xture shall be
designed to pronpte easy and suitable concrete placenent, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng.

.9.2 Proportioning Studies for Flexural Strength Concrete

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Retain this paragraph only when the design
requires flexural strength concrete.

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

Trial design batches, m xture proportioning studies, and testing
requirenents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wi ght Concrete, except that proportions
shal | be based on flexural strength as deternined by test specinens (beans)
fabricated in accordance with ASTM C 192/ C 192V and tested in accordance
with ASTM C 78. Procedures given in ACI 211.1 shall be nodified as
necessary to accomodate flexural strength.

. 9.3 Proportioning Studies for Lightweight Aggregate Structural Concrete

Trial design batches, m xture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Weight Concrete, except as follows. Trial
m xtures having proportions, consistencies and air content suitable for the
work shall be made based on nethodol ogy described in ACI 211.2, using at

| east three different cement contents. Trial mxes shall be proportioned
to produce air dry unit weight and concrete strengths specified in

par agr aph GENERAL REQUI REMENTS. Trial mxtures shall be proportioned for
maxi mum permtted slunp and air content. Test specinens and testing shal
be as specified for normal weight concrete except that [28-day conpressive
strength] [splitting tensile strength in accordance with ASTM C 496/ C 496MV]
shal |l be determined fromtest cylinders that have been air dried at 50
percent relative humdity for the last 21 days. Air dry unit weight shal
be determ ned in accordance with ASTM C 567 and shall be designed to be at
| east 32 kg/cubic neter 2.0 pcf less than the maxi mum specified air dry
unit weight in paragraph GENERAL REQUI REMENTS. Curves shall be plotted
usi ng these results showing the rel ationship between cenent factor and
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strength and air dry unit weight. Normal weight fine aggregate nmay be
substituted for part or all of the |ightweight fine aggregate, provided the
concrete neets the strength and unit weight. A correlation shall also be
devel oped showing the ratio between air dry unit weight and fresh concrete
unit weight for each mx

.9.4 Average Conpressive Strength Required for M xtures

The nmi xture proportions selected during m xture design studies shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied compressive strength (f'c) by the anpunt indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average conpressive strength at 28 days drops bel ow f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the m xture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

.9.4.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard deviation
shal | be established in accordance with the applicable provisions of

ACl 214R. Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
those expected; shall represent concrete produced to nmeet a specified
strength or strengths (f'c) within 7 MPa 1,000 psi of that specified for
proposed work; and shall consist of at |east 30 consecutive tests. A
strength test shall be the average of the strengths of two cylinders nade
fromthe sane sanple of concrete and tested at 28 days. Required average
conmpressive strength f'cr used as the basis for selection of concrete
proportions shall be the |arger of the equations that follow using the
standard devi ati on as determ ned above:

f'cr = f'c + 1.34S where units are in MPa f'cr = f'c + 1.34S where units
are in ps

f'er =f'c + 2.33S - 3.45 where units are in MPa f'cr = f'c + 2.33S - 500
where units are in psi

Where S = standard devi ation

VWere a concrete production facility does not have test records meeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe follow ng
t abl e:

MCDI FI CATI ON FACTOR

NUMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00
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1.9.4.2 Conput ati ons without Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determ ned as foll ows:

a. |If the specified conpressive strength f'c is |less than 20 MPa
3,000 psi

f'ecr =f'c + 6.9 MPa f'cr = f'c + 1000 psi

b. If the specified conpressive strength f'c is 20 to 35 MPa 3,000 to
5,000 psi

f'cr =f'c + 8.3 MPa f'cr =f'c + 1,200 ps
c. |If the specified conpressive strength f'c is over 35 MPa 5,000 psi
f'ecr =f'c + 9.7 MPa f'cr =f'c + 1,400 ps

1.9.5 Average Flexural Strength Required for M xtures

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: Retain this paragraph when flexural strength
m xtures are used.

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

The m xture proportions selected during m xture design studies for flexura
strength m xtures and the m xture used during concrete production shall be
desi gned and adjusted during concrete production as approved, except that
the overdesign for average flexural strength shall sinply be 15 percent
greater than the specified flexural strength at all tinmes.

1.9.6 M x Design for Bonded Topping for Heavy Duty Floors

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: Retain this paragraph when design requires
heavy duty fl oors.

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

The concrete m x design for bonded topping for heavy duty floors shal
contain the greatest practical proportion of coarse aggregate within the
specified proportion limts. The mx shall be designed to produce concrete
havi ng a 28-day strength of at |east 34.5 MPa 5000 psi. Concrete for the
toppi ng shall consist of the followi ng proportions, by weight:

1. 00 part portland cenent
1.15 to 1.25 parts fine aggregate
1.80 to 2.00 parts coarse aggregate

Maxi mum w/ ¢ shall be 0.33. The topping concrete shall not be
air-entrained. The concrete shall be m xed so as to produce a m xture of
the driest consistency possible to work with a sawi ng notion of the
strike-of f and which can be floated and conpacted as specified without
produci ng water or excess cenent at the surface. |In no case shall slunp
exceed 25 mMm 1 inch as determ ned by ASTM C 143/ C 143N
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1.10 STORAGE OF MATERI ALS

Cenent and other cenentitious materials shall be stored in weathertight
bui l di ngs, bins, or silos which will exclude noisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a nmanner to avoi d excessive segregation and to prevent
contam nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Material s shall be capable of being accurately identified after bundles or
contai ners are opened.

1.11 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting Oficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernment inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.11.1 Mat eri al s

The Governnent will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of

bat ching in accordance with ASTM D 75/ D 75N. Qher materials will be
sanpled fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples nay be placed in storage for later testing when
appropri ate.

1.11.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.11.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnment when such
tests are consi dered necessary.

1.11.4 I nspection
Concrete operations nmay be tested and inspected by the Government as the
project progresses. Failure to detect defective work or material will not
prevent rejection |ater when a defect is discovered nor will it obligate
the Government for final acceptance.

PART 2 PRODUCTS
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NOTE: Edit this PART to include only those products
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2.

2.

which are locally available, are required by the
project, and are acceptable to the designer

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

1 CEMENTI T1 QUS MATERI ALS
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NOTE: EPA recomends that procuring agencies use
flowable fill containing coal fly ash (pozzol an)
and/ or ferrous foundry sands for backfill and other
fill applications. EPA further recommends that
procuring agencies include provisions in al
construction contracts involving backfill or other
fill applications, to allow for the use of flowable
fill containing coal fly ash and/or ferrous foundry
sands, where appropriate.

Include the linmts on soluble alkalies for portland
cenment and for pozzol an whenever there is a
possibility of alkali-aggregate reactive aggregates
bei ng furni shed.

Where al kali-bearing soil or groundwater is
encountered, or where the concrete will be exposed
to seawater, brackish water, or sewage, see AC
201.2 R for guidance on selecting cenmentitious
material. See EM 1110-2-2000 for guidance when
proposing to use any type of portl and-pozzol an or
portl and-furnace-slag cenent.

Edit bracketed itens as required.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Cenentitious Materials shall be portland cenent, [portland-pozzol an
cenent,] [portland bl ast-furnace slag cenent,] or portland cenent in

conbi nation with [pozzolan] [or ground granul ated bl ast furnace slag] [or
silica fune] and shall conformto appropriate specifications |isted bel ow
Use of cenentitious materials in concrete which will have surfaces exposed
in the conpleted structure shall be restricted so there is no change in
color, source, or type of cenmentitious material.

1.1 Portl and Cenent

ASTM C 150, Type | [low alkali] with a maxi mum 15 percent amount of
trical ciumalumnate, or Type Il [low alkali] [including fal se set
requirenents] or [Type V]. Wite portland cenent shall neet the above
requi rements except that it may be Type |, Type Il or Type Il [l ow
alkali]. Wite Type IIl shall be used only in specific areas of the

structure, when approved in witing.

1.2 Hi gh-Early-Strength Portland Cenent
ASTM C 150, Type 11l with tricalciumalumnnate limted to [5][8] percent,
[low alkali]. Type Ill cenent shall be used only in isolated instances and

only when approved in writing.

1.3 Bl ended Cements

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Never specify I(PM or I (SM cenent.
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ASTM C 595, Type [IPI[IP (MS)][IP (MDI[ISI[IS (MB)][IS (MD].

2.1. 4 Pozzolan (Fly Ash)

Pozzol an shall conformto ASTM C 618, Cass C or F, including | ow al kal
[multiple factor,] [drying shrinkage,] [uniformty,] [,and

[ roderate] [ severe] sulfate resistance] requirenments in Table 3 of ASTM C 618.
[ Requi renent for maxi num al kalies from Tabl e 1A of ASTM C 618 shal

apply]. |If pozzolan is used, it shall never be |less than 15 percent nor

nore than 35 percent by weight of the total cenentitious material. The
Contractor shall conply with EPA requirements in accordance with Section

01 62 35 RECYCLED / RECOVERED MATERI ALS

2.1.5 Ground Granul ated Bl ast - Furnace (GGEBF) Sl ag
ASTM C 989, Grade 120.

2.1.6 Silica Fune

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: Silica Fune Concrete should be used where | ow
perneability and enhanced durability are necessary
and justified by additional cost, such as marine
structures, other places where | ow perneability is
needed, and severe abrasion resistance. Finishing
is nore difficult than conventional concrete.

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

Supervi si on by manufacturer's representative shoul d
be required during batching, finishing, and curing
at start-up of the job. A HRWR recommended by the
manufacturer of the silica fume should be used.

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

Silica fume shall conformto ASTM C 1240. Available alkalies shall conform
to the optinmal limt given in Table 2 of ASTM C 1240. Silica funme may be
furnished as a dry, densified material or as a slurry. 1In accordance with
par agr aph Technical Service for Specialized Concrete, the Contractor shal
provide at no cost to the Governnment the services of a manufacturer's
techni cal representative experienced in mxing, proportioning, placenent
procedures, and curing of concrete containing silica fume.

2.2  AGGREGATES

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: Edit and fill in the blanks as appropriate.
Consi derati on shoul d al ways be given to the I oca
aggregate supply situation, quality, and
availability.

This note nmay be di sregarded for regions where
Al kali-Silica Reactivity (ASR) is not a concern
Some aggregate sources may exhibit an ASR
potential. ASR is a potentially deleterious
reaction between alkalis present in concrete and
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sonme siliceous aggregates, reference EM 1110-2-2000
par agraph 2-3b(6) and appendix D. Where ASR is
known or suspected to pose a concern for concrete
durability, it is recomended that aggregates
proposed for use in concrete be evaluated to
determ ne ASR potential and an effective

mtigation. EM 1110-2-2000, provides
recomendations for evaluating and mtigating ASR in
concrete m xtures. Aggregate eval uations may not be
practical for projects requiring small quantities of
concrete (less than 250 cubic yards).

UFGS Section 32 13 11 CONCRETE PAVEMENT FOR

Al RFI ELDS AND OTHER HEAVY- DUTY PAVEMENTS MORE THAN
10, 000 CUBI C YARDS, paragraph 2.2.1.2 Alkali-Silica
Reactivity, provides a specification nethod for the
Contractor to evaluate and nmitigate ASR in concrete
m xtures. The expansion linmts specified in UFGS
Section 32 13 11 are requirenments for pavenents and
exterior slab construction. For structural concrete
applications the neasured expansion shall be |ess

than 0.10 percent. It nmay not be econom cal or
practical to specify different test limt
requirenents for use on the same project. |n which

case the lower limt required by the application
shoul d be used.

The designer may use the specification nethod in
UFGS Section 32 13 11 by incorporating the rel evant
paragraphs into this specification, or nay use the
followi ng requirenents (retain either the 0.10 or
the 0.08 percent expansion limts as appropriate)
included in the set of brackets highlighted thus

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

Fi ne and coarse aggregates shall "[be tested and eval uated for

al kal i -aggregate reactivity in accordance with ASTM C 1260. The fine and
coarse aggregates shall be evaluated separately and in combination, which
mat ches the Contractor's proposed m x design proportioning. Al results of
the separate and conbination testing shall have a neasured expansion |ess
than 0.10 (0.08) percent at 16 days after casting. Should the test data

i ndi cate an expansion of 0.10 (0.08) percent or greater, the aggregate(s)
shall be rejected or additional testing using ASTM C 1260 and ASTM C 1567
shal |l be performed. The additional testing using ASTM C 1260 and

ASTM C 1567 shall be perfornmed using the | ow alkali portland cenent in
conbi nation with ground granul ated bl ast furnace (GE&BF) slag, or Cass F
fly ash. G&BF slag shall be used in the range of 40 to 50 percent of the
total cenentitious material by mass. Cass F fly ash shall be used in the
range of 25 to 40 percent of the total cenentitious material by mass.]"
[conformto the follow ng.]

2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33/ C 33M.
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2.2.2

Coar se aggregate shal

desi gnation |

2.2.3

Li ght wei ght fine and coarse aggregate shal

Coar se Aggregate

conformto ASTM C 33/ C 33, O ass 5S,

Li ght wei ght Aggregate

gradation requirenents of ASTM C 330,

Li ght wei ght aggregat e shal

concrete, prewetting shal

size |

the punp line does not exceed 100 mr 4 inches.

2.2. 4

In addition to the requirenents specified above,
this purpose shal

granite or other

hardness and wearing qualities and shal
exceed 30 after 500 revol utions when tested in accordance with ASTM C 131
Gradation of the aggregates when tested in accordance with ASTM C 136 shal

be as foll ows:

Si eve Size

19 mr 3/4 in

12.5 mr 1/2 in
9.5 M 3/8 in
4.75 mm No. 4
2.36 mr No. 8

9.5 mr 3/8 in
4.75 mv No. 4
2.36 mr No. 8
1.18 nr No. 16
0. 600 mr No. 30
0. 300 mr No. 50
0. 150 mr No. 100

Materials for

Bonded Toppi ng for

be a well graded,

Coar se Aggregate

Fi ne Aggregate

2.3 CHEM CAL ADM XTURES

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

Edit as appropriate for the project.

NOTE:

Heavy Duty Fl oors

hard, sound di abase,
natural or manufactured aggregate havi ng equival ent
have a percentage of

Cumul ati ve Percent
By Wi ght Passing

100
50-100
25-50
0-15
0-8

Cumul ati ve Percent
By Wi ght Passing

conformto the quality and

] for coarse aggregate.
be prewetted in accordance with the

Manuf acturer's instructions unless otherw se specified.
be sufficient to ensure that slunmp |oss through

For punped

coarse aggregate used for
trap rock,

loss not to

100
95-100
65- 80
45- 65
25-45
5-15
0-5

pernmit the use of cal ciumchloride.

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

Chem cal adm xtures,
appropriate specification |listed.

Adm xt ures shal

when required or pernmitted, shall conformto the
be furnished in liquid
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formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Ai r-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494/ C 494, Type C or E, except that calciumchloride or adm xtures
containing calciumchloride shall not be used.

2.3.3 Wat er - Reduci ng or Retardi ng Admi xture

ASTM C 494/ C 494N, Type A, B, or D, except that the 6-nmonth and 1-year
conpressive and flexural strength tests are waived.

2.3. 4 Hi gh- Range Wat er Reducer

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

NOTE: Use this paragraph only when hi gh-range water

reduci ng adm xture is allowed in paragraph SLUWP in
PART 1.

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

ASTM C 494/ C 494N, Type F or G except that the 6-nonth and 1-year strength
requirenents are wai ved. The adm xture shall be used only when approved in
witing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon perfornmance of

separate m xture design studies.
2.3.5 Surface Retarder

COE CRD- C 94.
2.3.6 Expandi ng Adm xture

Al um num powder type expandi ng adm xture conform ng to ASTM C 937.

2.3.7 O her Chem cal Adm xtures

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

NOTE: Use this paragraph only when a plasticizing
adm xture is allowed in paragraph SLUW in PART 1.

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

Chemical adm xtures for use in producing flowi ng concrete shall conply with
ASTM C 1017/ C 1017N, Type | or Il1. These adm xtures shall be used only
when approved in witing, such approval being contingent upon particul ar

m xture control as described in the Contractor's Quality Control Plan and
upon performance of separate m xture design studies.

.4 CURI NG MATERI ALS
4.1 | nper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional,
except, that polyethylene sheet shall not be used.
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2.

2.

4.2 Menbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be

pai nted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be compatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conmpound shal
contain a fugitive dye, and shall have the reflective requirenents in
ASTM C 309 wai ved.

4.3 Burl ap and Cotton Mat

Burlap and cotton mat used for curing shall conformto AASHTO M 182.

.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirements of COE CRD- C 400

.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107/ C 1107, Gade [A] [B] [q,
and shall be a commercial formulation suitable for the proposed application.

.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing material shall consist of 55 percent, mninum alum num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honogeneous material sufficiently porous to provide a good bond with
portland cenment paste; or factory-graded emery aggregate consisting of not

| ess than 45 percent alum num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the 0.6 mr No. 30
sieve to particles passing the 2.36 nm No. 8 sieve.

. 8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto
ASTM C 1059/ C 1059M.

.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881/ C 881V, Type V,
Grade 2. Class as appropriate to the existing anbi ent and surface
t enper atures.

.10 EMBEDDED | TEMS

Enbedded itenms shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09 51 00 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nalleable

iron or cast or wought steel.

11 FLOOR HARDENER

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Fl oor hardener should only be specified on
speci al i zed i ndoor floors where dusting of concrete
woul d present an unusual problem or where specially
requested by the Using Service.

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

Fl oor hardener shall be a colorless aqueous sol ution containing zinc
silicofluoride, magnesiumsilicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in combination. Proprietary
hardeners may be used if approved in witing by the Contracting O ficer.

.12 PERI VETER | NSULATI ON

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: Show required K-value on the draw ngs.
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Perimeter insulation shall be polystyrene conformng to ASTM C 578, Type
I'1; polyurethane conformng to ASTM C 591, Type I1; or cellular glass
conform ng to ASTM C 552, Type | or IV. The Contractor shall conply with
EPA requirements in accordance with Section 01 62 35 RECYCLED / RECOVERED
MATERI ALS.

.13 VAPCR BARRI ER

Vapor barrier shall be polyethylene sheeting with a m ni mum thickness of
0.15 mm 6 mils or other equivalent material having a vapor permeance rating
not exceedi ng 30 nanograns per Pascal per second per square neter 0.5 perns
as determnmined in accordance with ASTM E 96/ E 96N

.14 JO NT MATERI ALS

.14.1 Joint Fillers, Sealers, and \Waterstops

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: Do not use bitumnous filler with
non- bi tum nous sealer. Designer will edit bracketed
items for joint sealing.

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

Expansion joint fillers shall be preforned materials conformng to |

ASTM D 1751] [ASTM D 1752]. WMaterials for waterstops shall be in
accordance with Section 03 15 13.00 10 EXPANSI ON JO NTS, CONTRACTI ON

JO NTS, AND WATERSTOPS. Materials for and sealing of joints shall conform
to the requirenments of Section [07 92 00 JO NT SEALANTS] [32 01 19 FIELD
MOLDED SEALANTS FOR SEALING JO NTS IN RIG D PAVEMENTS] [32 13 73
COVPRESSI ON JO NT SEALS FOR CONCRETE PAVEMENTS] .

.14. 2 Contraction Joints in Sl abs

Sawabl e type contraction joint inserts shall conformto COE CRD C 540
Nonsawabl e joint inserts shall have sufficient stiffness to permt

pl acenment in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirements of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvi nyl chloride conform ng to the materials requirenents of COE CRD-C 572.
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2.15 SYNTHETI C FI BERS FOR REI NFORCI NG

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

NOTE: Use fiber reinforcenent only when approved by
the designer; in that case retain this paragraph
Drawi ngs shoul d indi cate where fiber reinforced
concrete is located. Fiber reinforcing is used to
hel p control cracking due to drying shrinkage and

t hermal expansi on/ contraction; reduce perneability;
and increase inpact capacity, shatter and abrasion
resi stance, and toughness. Fiber reinforcing wll
not: control cracking due to structural stresses,
significantly increase strength, control curling or
creeping, justify reducing structural nenbers,
elimnate control joints, or replace any nonent or
structural steel reinforcenent. |Include flexura

t oughness tests when synthetic reinforcenent fibers
are used to increase toughness and when justified by
size and inportance of the job, but not when fibers
are used only to control shrinkage cracking.

I ncl ude technical representative requirenent when
warranted by size and inportance of the job.

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

Synthetic fibers shall conformto ASTM C 1116/ C 1116V, Type IIl1, Synthetic
Fi ber, and as follows. Fibers shall be 100 percent virgin pol ypropyl ene
fibrillated fibers containing no reprocessed olefin materials. Fibers
shal |l have a specific gravity of 0.9, a mnimumtensile strength of 480 MPa
70 ksi graded in accordance with nmanufacturer, and specifically

manuf actured to an optinum gradation for use as concrete secondary

rei nf orcement .

2.16 DRY SHAKE FLOOR TOPPI NG MATERI AL

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: Edit and suppl enent this paragraph for |ight
reflective, spark resistant, static disseninating
floors as applicable to the project.

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

Dry shake fl oor topping material shall be a prem xed ready-to-use dry
shake. It shall be proportioned, m xed and packaged at the factory, and
delivered to the jobsite in sealed, noisture resistant bags, ready to
apply, finish and cure. The manufacturer of the dry shake material shal
have at | east 10 years experience in the manufacture of such material. Any
material froma manufacturer who nmakes any disclainmer of the materials
performance shall not be used.

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenment, the follow ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03 11 13.00 10 STRUCTURAL CONCRETE
FORMAORK. Reinforcing steel shall be in place, cleaned, tied, and
adequat el y supported, in accordance with Section 03 20 01.00 10 CONCRETE
REI NFORCEMENT.  Transporting and conveyi ng equi pnent shall be in-place,
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ready for use, clean, and free of hardened concrete and foreign nmaterial.
Equi prent for consolidating concrete shall be at the placing site and in
proper working order. Equipnent and material for curing and for protecting
concrete from weat her or mechani cal damage shall be at the placing site, in
proper working condition and in sufficient anmount for the entire

pl acement. Wen hot, wi ndy conditions during concreting appear probable,
equi prrent and material shall be at the placing site to provide w ndbreaks,
shadi ng, fogging, or other action to prevent plastic shrinkage cracking or
ot her damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standing or running water, ice, nud, drumry rock, coating, debris, and

| oose, semidetached or unsound fragnments. Joints in rock shall be cleaned
to a satisfactory depth, as determned by the Contracting Oficer, and to
firmrock on the sides. |Immediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified bel ow for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxinately

hori zontal surfaces shall be covered, inmediately before the concrete is

pl aced, with a layer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.1. 3 Excavat ed Surfaces in Lieu of Forns

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: Delete this paragraph when forns are required.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Concrete for [footings] [and] [walls] may be placed directly agai nst the
soil provided the earth or rock has been carefully trinmed, is uniform and
stabl e, and neets the conpaction requirenents of Section 31 00 00
EARTHWORK. The concrete shall be placed wi thout becom ng contam nated by
| oose material, and the outline of the concrete shall be within the

speci fied tol erances.

3.1.2 Previously Placed Concrete

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: |If structure has few construction joints to
be bonded, none of themcritical, renove the

foll owi ng requi renents except for subparagraph
Preparation of Previously Placed Concrete.

O herwi se, use the follow ng requirenments and renove
subpar agraph Preparation of Previously Placed
Concr et e.

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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Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandbl asting,

hi gh- pressure water jet, or other approved nethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Oficer. Air-water cutting shall not be used on formed
surfaces or surfaces congested with reinforcing steel. Regardless of the
met hod used, the resulting surfaces shall be free fromall |aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and make up at | east 10-percent of the surface area,
distributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the | ast operation prior to placing the next
l[ift. For heavy duty floors and two-course floors a thin coat of neat
cenment grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i mmedi ately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the 2.36 mr No. 8 sieve. The topping concrete shall be deposited
before the grout coat has had tine to stiffen.

.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be performed at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 700 kPa 100 psi plus or mnus, 70 kPa 10 psi, and
the water pressure shall be just sufficient to bring the water into
effective influence of the air pressure. When approved by the Contracting
Oficer, a surface retarder conplying with the requirenents of COE CRD-C 94
may be applied to the surface of the Iift in order to prolong the period of
time during which air-water cutting is effective. After cutting, the
surface shall be washed and rinsed as long as there is any trace of

cl oudi ness of the wash water. Were necessary to renove accunul ated

| ai tance, coatings, stains, debris, and other foreign material,

hi gh- pressure waterjet or sandblasting shall be used as the | ast operation
before placing the next lift.

.1.2.2 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 20 MPa 3,000 psi shal

be used for cutting and cleaning. |Its use shall be delayed until the
concrete is sufficiently hard so that only the surface skin or nortar is
renoved and there is no undercutting of coarse-aggregate particles. |If the

waterjet is incapable of a satisfactory cleaning, the surface shall be
cl eaned by sandbl asti ng.

.1.2.3 Wet Sandbl asti ng

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed
thoroughly to renove all | oose materials.

.1.2.4 \Waste Disposa

The nethod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
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not stain, discolor, or affect exposed surfaces of the structures, or
damage the environment of the project area. The nmethod of disposal shal
be subject to approval.

3.1.2.5 Preparation of Previously Placed Concrete

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

NOTE: When the structure has few construction
joints to be bonded, none of themcritical, use this
subpar agraph and del ete requirenents of above

subpar agraphs and of paragraph Previously Placed
Concrete. Renunber this specification accordingly.

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

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nmanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renopved.
Surfaces shall be thoroughly washed and shall be noist but without free
wat er when concrete is placed.

3.1.3 Vapor Barrier

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: When this paragraph is used, coordinate
drawi ngs and specifications ensuring that draw ngs
i ndi cate vapor barrier beneath slabs. Retain the
penul ti mate sentence unl ess experience in the area
has shown it to be unnecessary.

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

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be | apped a m ni mum of
300 mr 12 inches. Torn, punctured, or danaged vapor barrier material shal
be renmoved and new vapor barrier shall be provided prior to placing
concrete. For mnor repairs, patches nay be made using | aps of at |east
300 nmr 12 inches. Lapped joints shall be seal ed and edges patched with
pressure-sensitive adhesive or tape not |less than 50 mr 2 i nches w de and
compatible with the nmenbrane. Vapor barrier shall be placed directly on
under | yi ng subgrade, base course, or capillary water barrier, unless it
consists of crushed material or |arge granular material which could

puncture the vapor barrier. |In this case, a thin layer of approximtely 13
mr 1/2 inch of fine graded material should be rolled or conpacted over the
fill before installation of the vapor barrier to reduce the possibility of

puncture. Concrete placenent shall be controlled so as to prevent damage
to the vapor barrier.

3.1. 4 Perineter Insulation

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: When this paragraph is used, ensure that
drawi ngs indicate | ocation and extent of perineter
i nsul ati on.

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

Perimeter insulation shall be installed at |ocations indicated. Adhesive
shal | be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application.
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3.1.5 Enbedded |t ens

Bef ore placement of concrete, care shall be taken to determ ne that all
enbedded itens are firmy and securely fastened in place as indicated on
the draw ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enmbedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable materials
to prevent the entry of concrete into voids. Welding shall not be
performed on enbedded netals within 300 mr 12 inches of the surface of the
concrete. Tack welding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use this paragraph and its subparagraphs for
all projects except where designer chooses to use
the followi ng optional paragraph CONCRETE
PRODUCTI ON, SMALL PRQJECTS, provided it neets the
criteria described therein, in which case delete
these. Do not specify both options.

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

3.2.1 CGeneral Requirenents

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

NOTE: The desi gner nust choose one of the two
bracketed requirenents and delete the other. Do not
use the first bracketed requirenent if ready-n xed
concrete i s not wanted.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

[ Concrete shall either be batched and m xed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
m xed, and transported in accordance with ASTM C 94/ C 94N, except as

ot herwi se specified. Truck nmixers, agitators, and nonagitating
transporting units shall conmply with NRMCA TMVB 100. Ready-m x pl ant

equi prrent and facilities shall be certified in accordance with NRMCA QC 3.
Approved batch tickets shall be furnished for each | oad of ready-m xed
concrete. Site-m xed concrete shall conformto the foll ow ng

subpar agraphs.] [Concrete shall be batched and mi xed onsite, or close to
onsite, and shall conformto the follow ng subparagraphs.]

3.2.2 Bat chi ng Pl ant

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: Choose the desired bracketed options for

pl ant locations. Insert desired m nimum capacity of
plant, it should be sufficient to accomobdate the

| argest placenent within a reasonable tine.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

The batching plant shall be |located [on site in the general area indicated
on the drawings] [or] [off site close to the project]. The batching,

m xi ng and pl aci ng system shall have a capacity of at least [__
neters yards per hour. The batching plant shall conformto the
requi renents of NRMCA CPMB 100 and as specified; however, rating plates
attached to batch plant equipnment are not required.
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3.

2.3 Bat chi ng Equi prrent

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Retain the bracketed sentence concerning
truck mixers unless it is desired to prohibit truck
nm xers. Always retain bracketed item about silica
fume when its use is allowed, otherw se delete.

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

The batching controls shall be sem autonmatic or automatic, as defined in
NRMCA CPMB 100. A sem autonatic batching systemshall be provided with
interl ocks such that the di scharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The wei ght of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent internmingling at any tine. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or,
provided the smallest size is batched first, cumulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the sane batcher
with cenentitious material. |If both portland cement and ot her cenentitious
material are used, they may be batched cunmul atively, provided that the
portland cenment is batched first, [except that silica fune shall always be
bat ched separately]. Water nmay be neasured by weight or volume. Water
shal | not be wei ghed or neasured cunul atively wi th another ingredient.

Filling and discharging valves for the water netering or batching system
shall be so interlocked that the discharge val ve cannot be opened before
the filling valve is fully closed. Piping for water and for adm xtures

shall be free fromleaks and shall be properly valved to prevent backfl| ow
or siphoning. Adnmixtures shall be furnished as a liquid of suitable
concentration for easy control of dispensing. An adjustable, accurate,
nechani cal device for neasuring and di spensing each adm xture shall be
provided. Each adm xture di spenser shall be interlocked with the batching
and di schargi ng operation of the water so that each admi xture is separately
bat ched and individually discharged automatically in a manner to obtain
uni formdi stribution throughout the water as it is added to the batch in
the specified mxing period. [Wen use of truck m xers makes this
requirenent inpractical, the adm xture di spensers shall be interlocked with
the sand batchers]. Different adm xtures shall not be conbined prior to
introduction in water and shall not be allowed to intermngle until in
contact with the cenent. Admi xture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a nmeans for visua
observation. The plant shall be arranged so as to facilitate the
inspection of all operations at all tines. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
or conpartnent, and for sanpling and calibrating the dispensing of
cenentitious material, water, and admi xtures. Filling ports for
cementitious materials bins or silos shall be clearly marked with a

per manent sign stating the contents.

.2.4 Scal es

The wei ghi ng equi prrent shall conformto the applicable requirenments of CPMB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any other auxiliary equi pnent required
for checking the operating performance of each scale or other neasuring
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devices. The tests shall be nade at the specified frequency in the
presence of a Governnent inspector. The weighing equi prent shall be
arranged so that the plant operator can conveniently observe all dials or
i ndi cators.
. 2.5 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi prent

PERCENT OF REQUI RED

MATERI AL V\EI GHT
Cenentitious materials 0 to plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chem cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi pnent
For volunetric batching equi prent used for water and admi xtures, the
foll owi ng tol erances shall apply to the required volune of material being
bat ched:

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er : plus or mnus 1 percent
Chem cal adm xtures: 0 to plus 6 percent

.2.6 Mbi sture Contr ol

The plant shall be capable of ready adjustment to compensate for the
varying noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

2.7 Concrete M xers

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: Retain bracketed phrase unless it is desired
to prohibit truck mxers, in which case delete.

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

M xers shall be stationary mxers [or truck m xers]. Mxers shall be
capabl e of conbining the materials into a uniformm xture and of
discharging this mxture w thout segregation. The m xers shall not be
charged in excess of the capacity recommended by the nmanufacturer. The

m xers shall be operated at the drumor mixing bl ade speed desi gnated by
the manufacturer. The nixers shall be maintained in satisfactory operating
condition, and the m xer drums shall be kept free of hardened concrete.
Shoul d any mixer at any time produce unsatisfactory results, its use shal
be pronmptly discontinued until it is repaired.

. 2.8 Stationary M xers
Concrete plant mixers shall be drumtype m xers of tilting, nontilting,
hori zont al -shaft, or vertical-shaft type, or shall be pug mll type and

shal |l be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The nmixing tinme and uniformty
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3.

3.

shall conformto all the requirenents in ASTM C 94/ C 94l applicable to
central -m xed concrete.

2.9 Truck M xers

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

NOTE: Delete this subparagraph if truck m xers have
been previously prohibited, otherwi se retain. Use
bracketed itemonly for small jobs.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Truck m xers, the mixing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94/ C 94N. A truck mi xer may be used
either for conplete mxing (transit-mxed) or to finish the partial mxing
done in a stationary mxer (shrink-m xed). Each truck shall be equi pped
with two counters fromwhich it is possible to determ ne the nunber of
revol utions at nmixing speed and the nunber of revolutions at agitating
speed. [O, if approved in lieu of this, the nunber of revol utions shal
be marked on the batch tickets.] Wter shall not be added at the placing
site unless specifically approved; and in no case shall it exceed the
specified wc. Any such water shall be injected at the base of the m xer,
not at the di scharge end.

3 CONCRETE PRODUCTI ON, SMALL PRQIECTS

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: Use this paragraph at the designer's option
in lieu of the previous paragraph CONCRETE
PRODUCTI ON and its subparagraphs, which nust then be
del eted, but only when all the follow ng conditions
exi st:

(a) There are no particularly critical structura
itemns.

(b) There are no itens of particularly critica
appear ance.

(c) No concrete is required with a specified
conpressive strength greater than 24.2 MPa (3500

psi).

(d) Not over 1150 cubic nmeters (1500 cubic yards) of
concrete are required.

O herwi se, use the above |isted previous paragraph
and subparagraphs only. Do not specify both options.

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

Bat ch-type equi prent shall be used for producing concrete. Ready-nm xed
concrete shall be batched, m xed, and transported in accordance wth

ASTM C 94/ C 94N, except as otherw se specified. Truck mxers, agitators,
and nonagitating transporting units shall conply with NRMCA TMVB 100.
Ready-mi x pl ant equi pnent and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each | oad
of ready-m xed concrete. Site-m xed concrete shall be produced in
accordance with ACI 301, and plant shall conformto NRMCA CPMB 100. [In
lieu of batch-type equi pnment, concrete may be produced by volunetric

bat chi ng and conti nuous mi xi ng, which shall conformto ASTM C 685/ C 685M. ]
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3.

3.

4 LI GHTWEI GHT AGGREGATE CONCRETE

In addition to the requirenents specified for normal wei ght concrete,

i ghtwei ght aggregate concrete shall conformto the followi ng. The

bat chi ng and m xi ng cycle shall be as directed based on witten
recomendati ons fromthe aggregate supplier which the Contractor shal
furnish. Unless otherwi se directed, the m xer shall be charged with
approximately 2/3 of the total mxing water and all of the aggregate. This
shall be mxed for at least 1.5 mnutes in a stationary m xer or 15

revol utions at mxing speed in a truck mxer. The renmining ingredients
shal | then be added and mi xing continued as specified for nornmal weight
concrete. Lightweight aggregate concrete shall not be vibrated to the
extent that large particles of aggregate float to the surface. During
finishing, |ightweight aggregate concrete shall not be worked to the extent
that nortar is driven down and |ightwei ght coarse aggregate appears at the
surface. Lightweight aggregate concrete to be punped shall have a cenent
content of at |east 335 kg/cubic neter 564 | b/cu. yd. [Afield trial run
of lightwei ght aggregate concrete placenent and finishing shall be nmade in
accordance with ACI 213R.]

5 FI BER RElI NFORCED CONCRETE

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: Only use fiber reinforcing when approved by
the structural designer. Draw ngs should indicate
where fiber reinforced concrete is |ocated. Fiber
reinforcing is used (1) to help control cracking due
to drying shrinkage and thernal expansion and
contraction, (2) to reduce perneability, (3) to

i ncrease inpact capability, shatter resistance,

abr asi on resistance, and toughness. Fi ber
reinforcing will not: control cracking due to
structural stresses, significantly increase
strength, control curling or creeping, justify
reduci ng structural nenbers, elinmnate contro
joints, or replace any nonent or structural stee
reinforcement. Include flexural toughness tests
when synthetic reinforcenent fibers are used to

i ncrease toughness and when justified by size and

i mportance of job, but not when fibers are used only

to control shrinkage cracking. Include technica
representative when warranted by size and i nportance
of job.

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

Fi ber reinforced concrete shall conformto ASTM C 1116/ C 1116N and as
follows, using the fibers specified in PART 2. A mnimmof 0.9 kg of
fibers per cubic m 1.5 pounds of fibers per cubic yard of concrete shall be
used. Fibers shall be added at the batch plant. [Toughness indices shal
neet requirenments for performance level | of ASTM C 1116/ C 1116N.] The
services of a qualified technical representative shall be provided to
instruct the concrete supplier in proper batching and m xing of materials
to be provided.

.6 TRANSPORTI NG CONCRETE TO PRQIECT SITE

Concrete shall be transported to the placing site in [truck m xers,]
[agitators,] [nonagitating transporting equi pnent conforming to
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NRMCA TMVB 100] or by approved [punping equi prent] [conveyors].
Nonagi t ati ng equi pnent, other than punps, shall not be used for
transporting |ightweight aggregate concrete.

T CONVEYI NG CONCRETE ON SI TE

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

NOTE: Del ete conveyi ng equi pnent not wanted on the
proj ect .

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Concrete shall be conveyed from m xer or transporting unit to forns as
rapidly as possible and within the time interval specified by nethods which
will prevent segregation or |oss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

7.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal , the m ni mum di nensi on of the clear gate opening shall be at

| east 5 tines the nom nal maxi mum size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square neters 2 square feet. The

maxi mum di nensi on of the gate opening shall not be greater than tw ce the
m ni mum di nensi on. The bucket gates shall be essentially grout tight when
closed and may be manual |y, pneunmatically, or hydraulically operated except
that buckets larger than 1.5 cubic neters 2 cubic yards shall not be
manual |y operated. The design of the bucket shall provide nmeans for
positive regulation of the anbunt and rate of deposit of concrete in each
dunpi ng position.

.T71.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 minutes.

.7.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nixed concrete shall conformto the requirenments of

ASTM C 94/ C 94N. Nonagitating equi prent shall be used only for
transporting plant-m xed concrete over a snooth road and when the hauling
time is less than 15 m nutes. Bodies of nonagitating equi pnent shall be
snoot h, watertight, metal containers specifically designed to transport
concrete, shaped with rounded corners to minimze segregation, and equi pped
with gates that will permt positive control of the discharge of the
concrete.

.7.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pment by
the manuf acturer may be used. A discharge deflector shall be used when
required by the Contracting Oficer. Separate chutes and other simlar
equi prent will not be permtted for conveying concrete.
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7.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit wthout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 900 mr 36
inches. The belt speed shall be a mninumof 90 neters 300 feet per mnute
and a maxi mum of 225 neters 750 feet per mnute. |If concrete is to be

pl aced t hrough installed horizontal or sloping reinforcing bars, the
conveyor shall discharge concrete into a pipe or elephant truck that is
 ong enough to extend through the reinforcing bars.

.7.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi prent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi prent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi mum si ze coarse aggregate in the concrete
m xture to be punped but not less than 100 mm 4 inches. Al um num pi pe
shal | not be used.

. 8 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever comes first after the
introduction of the m xing water to the cement and aggregates. \Wen the
concrete tenperature exceeds 30 degrees C 85 degrees F, the time shall be
reduced to 45 minutes. Concrete shall be placed within 15 m nutes after it
has been di scharged fromthe transporting unit. Concrete shall be handl ed
frommxer or transporting unit to forns in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnent are not
supported by in-place reinforcement. Placing will not be permtted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

.8.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the fornms, and there shall be no vertical drop greater than 1.5 neters 5
feet except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm 12 inches thick, except that all slabs shall be placed in
a single lift. Concrete to receive other construction shall be screeded to

the proper level. Concrete shall be deposited continuously in one |layer or
in layers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renpbved as their service
becones unnecessary. Concrete shall not be placed in slabs over colums
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and walls until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the sane tine as concrete for adjoining slabs.

3.8.2 Consol i dati on
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NOTE: For large jobs, this paragraph may be
expanded. Consolidation equi pnent and procedures
are described in detail in ACl 309.
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| mredi ately after placing, each | ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 mr 4 inches thick or less. The
vibrators shall at all tinmes be adequate in effectiveness and nunber to
properly consolidate the concrete; a spare vibrator shall be kept at the
jobsite during all concrete placing operations. The vibrators shall have a
frequency of not |ess than 10,000 vibrations per mnute, an anplitude of at
least 0.6 mmr 0.025 inch, and the head dianeter shall be appropriate for the
structural nenber and the concrete nmixture being placed. Vibrators shal

be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1.5 tinmes the radi us of
action of the vibrator so that the area being vibrated will overlap the

adj acent just-vibrated area by a reasonabl e anount. The vibrator shal
penetrate rapidly to the bottomof the |ayer and at | east 150 nm 6 inches
into the preceding layer if there is such. Vibrator shall be held
stationary until the concrete is consolidated and then vertically w thdrawn
slowy while operating. Formvibrators shall not be used unless
specifically approved and unless forns are constructed to withstand their
use. Vibrators shall not be used to nove concrete within the forms. Sl abs
100 mr 4 inches and less in thickness shall be consolidated by properly
designed vibrating screeds or other approved techni que. Excessive

vi bration of |ightweight concrete resulting in segration or flotation of
coarse aggregate shall be prevented. Frequency and anplitude of vibrators
shal |l be determ ned in accordance with COE CRD-C 521. G ate tanpers
("jitterbugs") shall not be used.

3.8.3 Col d Weat her Requi renents
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NOTE: When the designer is especially concerned
about corrosion of reinforcing steel or enbedded
items, or possibility of sulfate attack
(particularly to prestressing steel) the percentage
of chloride ion in the mxture should be |imted.
See ACI Conmmittee 201 report "Guide to Durable
Concrete" and ACl Conmittee 222 report "Corrosion of
Metals in Concrete" for guidance on control of

chl oride ion.
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Speci al protection neasures, approved by the Contracting Oficer, shall be

used if freezing tenperatures are anticipated before the expiration of the

specified curing period. The anbient tenperature of the air where concrete
is to be placed and the temperature of surfaces to receive concrete shal

be not less than 5 degrees C 40 degrees F. The tenperature of the concrete
when pl aced shall be not |ess than 10 degrees C 50 degrees F nor nore than

25 degrees C 75 degrees F. Heating of the mixing water or aggregates wl|

SECTION 03 31 00.00 10 Page 44



be required to regul ate the concrete placing tenperature. Materials
entering the mxer shall be free fromice, snow, or frozen lunps. Salt,
chemi cals or other materials shall not be incorporated in the concrete to
prevent freezing. Upon witten approval, an accel erating adm xture
conform ng to ASTM C 494/ C 494N, Type C or E may be used, provided it
contains no calciumchloride. Calciumchloride shall not be used.

3.8.4 Hot Weat her Requiremnents
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NOTE: |f desired, placenent of floor slabs may be
specified to be delayed until a roof is in place.
Addi tional information concerning hot weather
concreting may be obtained fromAC 305R
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When the anbi ent tenperature during concrete placing is expected to exceed
30 degrees C 85 degrees F, the concrete shall be placed and finished with
procedures previously submtted and as specified herein. The concrete
tenmperature at time of delivery to the forns shall not exceed the
tenmperature shown in the table bel ow when neasured in accordance with
ASTM C 1064/ C 1064N. Cooling of the m xing water or aggregates or placing
concrete in the cooler part of the day may be required to obtain an
adequate placing tenperature. A retarder may be used, as approved, to
facilitate placing and finishing. Steel forns and reinforcenents shall be
cool ed as approved prior to concrete placenment when steel tenperatures are
greater than 49 degrees C 120 degrees F. Conveying and pl aci ng equi pnent
shall be cooled if necessary to maintain proper concrete-placing
tenmperature

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Humi dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenper ature
Concrete Pl acenent Degr ees
G eater than 60 33 C90 F
40- 60 30 C 8 F
Less than 40 27 C 80 F

3.8.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable

wi nd, as well as interior placenents when space heaters produce |ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i mmi nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R. In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by appl ying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.8.6 Pl aci ng Concrete Underwat er
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NOTE: Delete this paragraph when not applicable.

I f maj or underwater concrete placenent is required,
suppl ement this paragraph using gui dance from ACl
304R. | f appropriate, add special requirenents for
underwat er concrete to paragraphs Concrete
Proportioning Studies, Nornmal Wight Concrete and
General Requirenents both in PART 1. |If considered
necessary, require a special technica
representative in paragraph Technical Service for
Speci al i zed Concrete in PART 1. Contractor wll be
required to subnit proposed procedures.
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Concrete shall be deposited in water by a trem e or concrete punp. The

nmet hods and equi prent used shall be subject to approval. Concrete buckets
shal |l not be used for underwater placenent of concrete except to deliver
concrete to the treme. The trem e shall be watertight and sufficiently
large to permit a free flow of concrete. The concrete shall be deposited
so that it enters the nass of the previously placed concrete fromwithin,

di splacing water with a m ni mum di sturbance to the surface of the

concrete. The discharge end of the punp line or trem e shaft shall be kept
continuously subrmerged in the concrete. The underwater seal at start of

pl aci ng shall not produce undue turbulence in the water. The trem e shaft
shal |l be kept full of concrete to a point well above the water surface.

Pl acement shall proceed without interruption until the concrete has been
brought to the required height. The trem e shall not be noved horizontally
during a placing operation, and a sufficient nunber of trem es shall be
provided so that the maxi mum horizontal flow of concrete will be linmted to
5 nm 15 feet. Concrete shall not be deposited in running water or in water
with a tenperature below 2 degrees C 35 degrees F.

.8.7 Pl aci ng Concrete in Congested Areas
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NOTE: Delete the |ast sentence when not applicable.
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Speci al care shall be used to ensure complete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and other tight spacing. An appropriate concrete nixture shal
be used, and the nomi nal nmaxi num si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and t horough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
tenmporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consolidation are conpl et ed.

.8.8 Pl aci ng Fl owabl e Concrete
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NOTE: Delete this paragraph when fl owabl e concrete
is not permtted.
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If a plasticizing adm xture conform ng to ASTM C 1017/ C 1017V is used or if
a Type F or G high range water reducing adm xture is permtted to increase
the slunp, the concrete shall neet all requirenents of paragraph GENERAL
REQUI REMENTS in PART 1. Extrene care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shal |l neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No relaxation of
requirenents to acconmodate fl owabl e concrete will be pernitted.

.9 JANTS
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NOTE: Al joints should be indicated on the
drawi ngs. \When sonme of the joints are not shown,
the Designer nust edit this paragraph for
conformance with job requirenents.
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Joints shall be located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |ocated and constructed to mnimze
the inpact on the strength of the structure. |In general, such joints shal
be | ocated near the m ddle of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenent shall be continued across joints; except
that reinforcement or other fixed metal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenment shall be 50 nr 2 inches clear from each
joint. Except where otherw se indicated, construction joints between
interior slabs on grade and vertical surfaces shall consist of 1.5 kg per
square neter 30 pound asphalt-saturated felt, extending for the full depth
of the slab. The perineters of the slabs shall be free of fins, rough
edges, spalling, or other unsightly appearance. Reservoir for sealant for
construction and contraction joints in slabs shall be formed to the

di mensi ons shown on the drawi ngs by removi ng snap-out joint-formng
inserts, by sawi ng sawable inserts, or by sawing to widen the top portion
of sawed joints. Joints to be sealed shall be cleaned and seal ed as

i ndicated and in accordance with Section 07 92 00 JO NT SEALANTS.

.9.1 Construction Joints
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NOTE: Drawi ngs nust show details for construction
joints, including any required dowels or keyways.
Drawi ngs nust indicate whether dowels are
conventional snooth "paving" dowels or "structural"
type defornmed dowels (tie-bars).
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For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed [__ ] nmeters feet.
Concrete shall be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Were concrete work is interrupted by
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weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
columms, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. |In walls having door or w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenents or
architectural details. Were horizontal construction joints in walls or
columms are required, a strip of 25 mm 1 inch square-edge | unber, bevelled
and oiled to facilitate renoval, shall be tacked to the inside of the forns
at the construction joint. Concrete shall be placed to a point 25 mr 1 inch
above the underside of the strip. The strip shall be renmoved 1 hour after
the concrete has been placed, and any irregularities in the joint |ine
shall be leveled off with a wood float, and all |aitance shall be renoved.
Prior to placing additional concrete, horizontal construction joints shal
be prepared as specified in paragraph Previously Placed Concrete.

.9.2 Contraction Joints in Slabs on G ade
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NOTE: Drawi ngs nust indicate desired | ocation and

detail for contraction joints.
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Contraction joints shall be |ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by [use of rigid inserts inpressed in the concrete during

pl aci ng operations] [use of snap-out plastic joint form ng inserts] [or]
[sawi ng a continuous slot with a concrete saw]. Regardless of nethod used
to produce the weakened plane, it shall be 1/4 the depth of the slab

t hi ckness and between 3 and 5 mr 1/8 and 3/16 inch wide. For saw cut
joints, cutting shall be tinmed properly with the set of the concrete.
Cutting shall be started as soon as the concrete has hardened sufficiently
to prevent ravelling of the edges of the saw cut. Cutting shall be
compl et ed before shrinkage stresses becone sufficient to produce cracking.
Reservoir for joint sealant shall be formed as previously specified.

. 9.3 Expansi on Joints

Installation of expansion joints and sealing of these joints shall conform
to the requirenments of Section 03 15 13.00 10 EXPANSI ON JO NTS, CONTRACTI ON
JO NTS, AND WATERSTOPS and Section 07 92 00 JO NT SEALANTS.

.9.4 Wat er st ops

Wat erstops shall be installed in conformance with the locations and details
shown on the draw ngs using materials and procedures specified in Section
03 15 13.00 10 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

.9.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using materials and procedures specified
in Section 03 20 01.00 10 CONCRETE RElI NFORCEMENT and herein. Conventiona
snmoot h "pavi ng" dowel s shall be installed in slabs using approved net hods
to hold the dowel in place during concreting within a maxi num al i gnnent
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3.

tolerance of 1 mmin 100 mm 1/8 inch in 12 inches. "Structural" type
deformed bar dowels, or tie bars, shall be installed to neet the specified
tol erances. Care shall be taken during placing adjacent to and around
dowels and tie bars to ensure there is no displacenment of the dowel or tie
bar and that the concrete conpletely enbeds the dowel or tie bar and is

t horoughly consol i dat ed.

10 FI NI SHI NG FORVMED SURFACES
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NOTE: Formmork, formmaterials and form
construction are specified in Section 03 11 13.00 10
STRUCTURAL CONCRETE FORMAMORK. C asses of finish to
be used for various forned surfaces of the structure
nmust be indicated on the drawi ngs or clearly
specified herein. Criteria to use in choosing class
of finish are as foll ows:

Class A Finish. This finish is for surfaces

per manently exposed to public view that require
excel | ent appearance at close range. Exanples:
Exterior walls of office and residential buildings,
of war ehouse/industrial type buildings where
frequent public access occurs, and of other sinilar
exposed structures; and interior walls, colums or
beans of these sane structures where no other finish
treatment is to be added.

Cass B Finish. This finish is for surfaces exposed
to public view that do not require the excellent
appearance of Cass A Exterior walls of warehouse/
i ndustrial buildings where public access is

i nfrequent, structures on conbat training ranges,
and other sinilar exposed structures; interior
exposed surfaces of such structures, and interior
surfaces of liquid containers.

Cass C Finish. This finish is for conceal ed
surfaces not exposed to view and for all surfaces
not covered by Class A B, or D finish. Exanples:
Interior surfaces that will be covered by dry wall
or other applied surfaces, surfaces of nechanica
roons and el evator shafts.

Class D Finish. This finish is for surfaces where
roughness and irregularities are not objectionable.
Exanpl es: Walls and foundation surfaces agai nst
whi ch backfill will be placed, exterior surfaces
per manently subnerged in water where no coating is
to be applied.

When a Class Aor B Finish is specified, add to

par agraph FlI ELD TEST PANELS in PART 1 requirenents
for the Contractor to construct a sanple panel for
approval before start of construction. Finishes for
surfaces to be exposed to high velocity fl ow of

wat er (above 40 ft per sec) will be designed and
constructed in accordance with Civil Wrks criteria.
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Forms, formmaterials, and formconstruction are specified in Section

03 11 13.00 10 STRUCTURAL CONCRETE FORMAORK. Finishing of formed surfaces
shal |l be as specified herein. Unless another type of architectural or
special finish is specified, surfaces shall be left with the texture
inmparted by the fornms except that defective surfaces shall be repaired.

Unl ess painting of surfaces is required, uniformcolor of the concrete
shal | be maintai ned by use of only one m xture w thout changes in nmaterials
or proportions for any structure or portion of structure that requires a
Class A or B finish. Except for major defects, as defined hereinafter,
surface defects shall be repaired as specified herein within 24 hours after
forns are renoved. Repairs of the so-called "plaster-type" will not be
permitted in any location. Tolerances of formed surfaces shall conformto
the requirenents of ACI 117. These tol erances apply to the finished
concrete surface, not to the forns thensel ves; forms shall be set true to
line and grade. Formtie holes requiring repair and other defects whose
depth is at least as great as their surface dianmeter shall be repaired as
specified in paragraph Danp-Pack Mortar Repair. Defects whose surface
diameter is greater than their depth shall be repaired as specified in

par agr aph Repair of Mjor Defects. Repairs shall be finished flush with
adj acent surfaces and with the sane surface texture. The cenment used for
all repairs shall be a blend of job cenent with white cenent proportioned
so that the final color after curing and aging will be the sane as the

adj acent concrete. Concrete with excessive honeyconb, or other defects
whi ch affect the strength of the nmenber, will be rejected. Repairs shal
be denmonstrated to be acceptable and free fromcracks or | oose or drumy
areas at the conpletion of the contract and, for C ass A and B Finishes,
shal | be inconspicuous. Repairs not neeting these requirenents will be
rejected and shall be replaced.

.10.1 Class A Finish and d ass B Finish

Class Afinish is required [where indicated on the drawings.] [in the
following areas, [__ ].] dass Bfinishis required [where indicated on
the drawings] [in the following areas, [__ 1.1 Fins, ravelings, and

| oose material shall be renoved, all surface defects over 12 nmr 1/2 inch in
diameter or nore than 12 mr 1/2 inch deep, shall be repaired and, except as
otherw se indicated or as specified in Section 03 11 13.00 10 STRUCTURAL
CONCRETE FORMAORK, holes left by renoval of formties shall be reanmed and
filled. Defects nore than 12 mr 1/2 inch in dianeter shall be cut back to
sound concrete, but in all cases at least 25 mr 1 inch deep. The
Contractor shall prepare a sanple panel for approval (as specified in PART
1) before conmencing repair, showi ng that the surface texture and col or
match will be attained. Metal tools shall not be used to finish repairs in
Cl ass A surfaces.

.10.2 Class C and d ass D Finish

Class Cfinish is required [where indicated on the drawings.] [in the
followi ng areas, [__ ].] dass Dfinish is required [where indicated on
the drawings.] [in the following areas, [__ 1.1 Fins, ravelings, and

| oose material shall be renpbved, and, except as otherw se indicated or as
specified in Section 03 11 13.00 10 STRUCTURAL CONCRETE FORMAORK, hol es

| eft by renpval of formties shall be reaned and filled. Honeyconb and

ot her defects nore than 12 mr 1/2 inch deep or more than 50 mr 2 inches in
di anmeter shall be repaired. Defects nore than 50 mr 2 inches in dianeter
shal | be cut back to sound concrete, but in all cases at least 25 mr 1 inch
deep.
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3.10.3 Architectural and Special Finishes
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NOTE: The specification witer nmust ensure that any
areas to receive architectural and special finishes
are indicated on the drawi ngs or specified in
Section 03 33 00 CAST-I N PLACE ARCH TECTURAL
CONCRETE or herein. Were these paragraphs require
a finish to match a sanple panel on display during

t he bidding period, the specification witer nust
ensure that such panel is fabricated and di spl ayed.
When consi dered appropriate, require a test panel to
be fabricated for approval before start of
construction.
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Architectural concrete finishes are specified in Section 03 33 00
CAST- | N- PLACE ARCHI TECTURAL CONCRETE. Special finishes shall conformto
the requirenents specified herein

3.10.3.1 Snmoot h Fi ni sh

After other concrete construction is conplete in each overall separate
contiguous area of the structure, snooth finish shall be applied to [the
areas indicated on the drawings] [the following areas, [__ 11. A nortar
m x consi sting of one part portland cement and two parts well-graded sand
passing a 0.6 m No. 30 sieve, with water added to give the consistency of
thick paint, shall be used. Were the finished surface will not receive
other applied surface, white cenent shall be used to replace part of the
job cenment to produce an approved col or, which shall be uniformthroughout
the surfaces of the structure. After the surface has been thoroughly
wetted and all owed to approach surface dryness, the nortar shall be
vigorously applied to the area by clean burlap pads or by cork or
wood-floating, to conpletely fill all surface voids. Excess grout shall be
scraped off with a trowel. As soon as it can be acconplished w thout
pulling the nortar fromthe voids, the area shall be rubbed with burlap
pads having on their surface the sane sand-cenent mix specified above but
wi thout any mixing water, until all of the visible grout filmis renoved.
The burl ap pads used for this operation shall be stretched tightly around a
board to prevent dishing the nortar in the voids. The finish of any area
shal |l be conpleted in the sanme day, and the limts of a finished area shal
be made at natural breaks in the surface. The surface shall be
continuously noist cured for 48 hours comrencing i medi ately after
finishing operations in each area. The tenperature of the air adjacent to
the surface shall be not |ess than 10 degrees C 50 degrees F for 24 hours
prior to, and 48 hours after, the application. |In hot, dry weather the
snooth finish shall be applied in shaded areas or at night, and shall never
be applied when there is significant hot, dry wi nd.

3.10.3.2 Exposed Coar se- Aggr egat e Fi ni sh

Coarse aggregate shall consist of [ ] material, shall neet the
specified quality requirenents, and shall have a grading as follows:
[ ]. Coarse aggregate shall be exposed by an approved nmethod. The

finish shall be simlar to and shall closely natch the finish on the sanple
panel put on display during the bidding period, and the finish on the
approved preconstruction test panel fabricated by the Contractor.
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3.10.3.3 Sandbl ast Fi ni sh

The concrete surface shall be blasted at an approved age with approved wet
sandbl asting procedures to obtain a [brush] [light] [nediun] [heavy] finish
which will nmatch the descriptive photographs in ACI 303R. The finish shal
be simlar to and shall closely match the finish on the approved
preconstruction test panel fabricated by the Contractor.

3.10.3.4 Tool ed Fini sh

The t horoughly cured concrete shall be dressed at an approved age with
approved electric, air, or hand tools to a uniformtexture with a

[ hand-t ool ed] [rough] [fine-pointed] [crandalled] [or] [bush-hanmered]
surface texture. The finish shall be simlar to and shall closely match
the finish on the approved preconstruction test panel fabricated by the
Contractor.

3.11 REPAI RS
3.11.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianmeter but not over 100 mm 4 inchesshall be
repai red by the danp-pack nortar nethod. Formtie holes shall be reaned
and other simlar defects shall be cut out to sound concrete. The void
shal | then be thoroughly cleaned, thoroughly wetted, brush-coated with a
thin coat of neat cement grout and filled with nortar. Mrrtar shall be a
stiff mx of 1 part portland cenent to 2 parts fine aggregate passing the
1.18 mr No. 16 nesh sieve, and m ni mrum anount of water. Only sufficient
wat er shall be used to produce a nortar which, when used, will stick
together on being nolded into a ball by a slight pressure of the hands and
will not exude water but will |eave the hands danp. Mrtar shall be nixed
and allowed to stand for 30 to 45 minutes before use with rem xi ng
performed i mediately prior to use. Mortar shall be thoroughly tanped in
place in thin layers using a hamrer and hardwood bl ock. Hol es passing
entirely through walls shall be conpletely filled fromthe inside face by
forcing nortar through to the outside face. Al holes shall be packed
full. Damp-pack repairs shall be noist cured for at |east 48 hours.

3.11.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 12 mr 1/2 inch deep
or, for Class A and B finishes, nbore than 12 mr 1/2 inch in dianeter and,
for Cass C and D finishes, nore than 50 mr 2 inches in dianmeter. Also
included are any defects of any kind whose depth is over 100 mr 4 inches or
whose surface dianmeter is greater than their depth. Mjor defects shall be
repai red as specified bel ow

3.11.2.1 Surface Application of Mortar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pnent and procedures which will

not cause cracking or mcrocracki ng of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renobved so as to expose
the reinforcenent for at least 50 mr 2 inches on all sides. Al such
defective areas greater than 7800 square mr 12 square inches shall be
outlined by saw cuts at least 25 mr 1 inch deep. Defective areas |ess than
7800 square mr 12 square inches shall be outlined by a 25 mm 1 i nch deep
cut with a core drill in lieu of sawing. Al saw cuts shall be straight
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lines in a rectangul ar pattern in line with the formwrk panels. After
concrete renoval, the surface shall be thoroughly cleaned by high pressure
washing to renove all | oose material. Surfaces shall be kept continually
saturated for the first 12 of the 24 hours i mmedi ately before placing
nortar and shall be danp but not wet at the tinme of comencing nortar

pl acement. The Contractor, at his option, may use either hand-pl aced
nortar or nortar placed with a nortar gun. |If hand-placed nortar is used,
the edges of the cut shall be perpendicular to the surface of the
concrete. The prepared area shall be brush-coated with a thin coat of neat
cement grout. The repair shall then be made using a stiff nortar,
preshrunk by allowing the m xed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-placed
nortar is used, the Contractor shall test each repair area for drumm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer's representative, imrediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. |If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a high-pressure stream as

approved. Repairs made using shotcrete equiprment will not be accepted.
The nortar used shall be the same nortar as specified for danp-pack nortar
repair. |f gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mi st
curing shall consist of several |ayers of saturated burlap applied to the
surface inmediately after placement is conmplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

.11.2.2 Repair of Deep and Large Defects

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

NOTE: Use this paragraph only for areas where the
desi gner considers this degree of repair acceptable;
ot herwi se require renoval and replacenent of

concrete containing these types of defects.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R I I R R R R I I I R R R I I I R O I I I R R R R I I I I

Deep and large defects will be those that are nore than 150 nmr 6 inches
deep and al so have an average di anmeter at the surface nore than 450 mr 18
inches or that are otherwise so identified by the Project Ofice. Such
defects shall be repaired as specified herein or directed, except that
defects which affect the strength of the structure shall not be repaired
and that portion of the structure shall be conpletely renoved and

repl aced. Deep and | arge defects shall be repaired by procedures approved
in advance including formng and pl aci ng special concrete using applied
pressure during hardening. Preparation of the repair area shall be as

specified for surface application of nortar. |In addition, the top edge
(surface) of the repair area shall be sloped at approximately 20 degrees
fromthe horizontal, upward toward the side fromwhich concrete will be

pl aced. The special concrete shall be a concrete mixture with | ow water
content and | ow slunp, and shall be allowed to age 30 to 60 minutes before
use. Concrete containing a specified expandi ng adm xture nmay be used in
lieu of the above m xture; the paste portion of such concrete m xture shal
be designed to have an expansi on between 2.0 and 4.0 percent when tested in
accordance with ASTM C 940. A full width "chimey" shall be provided at
the top of the formon the placing side to ensure filling to the top of the
opening. A pressure cap shall be used on the concrete in the chimey with
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si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renpved after 24 hours and

i medi ately the chimey shall be carefully chipped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.11.3 Resi nous and Latex Material Repair

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: The portland cenent type repairs specified
above are considered appropriate for usual repairs.
The desi gner should use the nmaterials specified
herein only if there is a record of previous
successful use or if the use has been discussed in
detail with the Waterways Experinment Station
(CEVES- SL-EP). Additional requirenents for their
use nust be added. Color nmatch nmay be a probl em
with this type of repair.

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

In lieu of the portland cenent [bonding coats specified above, an epoxy
resin or a |l atex bonding agent may be used.] [based nortars specified
above, an epoxy resin nortar based on epoxy resin or a nortar based on

| at ex bondi ng agent may be used in the followi ng specific |ocations

[ ].1 The follow ng additional requirenents shall be net in the use of
these materials [ ].

.12 FI' NI SHI NG UNFORVMVED SURFACES

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: Type of finish of unformed surfaces should be
i ndi cated on the drawings. |If not on the draw ngs,
it must be specified here. Correlate this paragraph
wi t h paragraph Tol erances in PART 1 and ACI 117.

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

The finish of all unformed surfaces shall neet the requirenments of
par agr aph Tol erances in PART 1, when tested as specified herein.

.12.1 Cener al

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C 50 degrees F. In hot weather all requirements of
par agr aphs Hot Weat her Requirenents and Prevention of Plastic Shrinkage
Cracking shall be met. Unfornmed surfaces that are not to be covered by

addi tional concrete or backfill shall have a float finish, with additiona
finishing as specified below, and shall be true to the el evati on shown on
the drawi ngs. Surfaces to receive additional concrete or backfill shall be

brought to the el evati on shown on the drawi ngs, properly consolidated, and
left true and regular. Unless otherwi se shown on the draw ngs, exterior
surfaces shall be sloped for drainage, as directed. Were drains are
provided, interior floors shall be evenly sloped to the drains. Joints
shal |l be carefully nade with a jointing or edging tool. The finished
surfaces shall be protected fromstains or abrasions. Gate tanpers or
"jitterbugs" shall not be used for any surfaces. The dusting of surfaces
with dry cenent or other materials or the addition of any water during
finishing shall not be permitted. |If bleedwater is present prior to
finishing, the excess water shall be carefully dragged off or renpved by
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absorption with porous materials such as burlap. During finishing
operations, extrene care shall be taken to prevent over finishing or

wor ki ng water into the surface; this can cause "crazing" (surface shrinkage
cracks which appear after hardening) of the surface. Any slabs with
surfaces which exhibit significant crazing shall be renmoved and repl aced.
During finishing operations, surfaces shall be checked with a 10 foot

strai ghtedge, applied in both directions at regular intervals while the
concrete is still plastic, to detect high or |ow areas.

.12.2 Rough Sl ab Finish

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

NOTE: Rough-slab finish alone is used when a bonded
surface course for heavy use industrial floor is
specified, or where roof fill or thick nortar
setting bed is used. |If the draw ngs do not

i ndi cate the slabs to receive only a rough slab
finish, they nmust be specified here. Rough slab
finish must be retained as the first operation for
al |l subsequent finishing.

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

As a first finishing operation for unfornmed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. [Areas indicated on the draw ngs] [The
following areas [ ]] shall receive only a rough slab finish. The
concrete shall be uniformy placed across the slab area, consolidated as
previously specified, and then screeded with straightedge strikeoffs

i medi ately after consolidation to bring the surface to the required finish
| evel with no coarse aggregate visible. Side forns and screed rails shal
be provided, rigidly supported, and set to exact line and grade. Allowable
tol erances for finished surfaces apply only to the hardened concrete, not
to fornms or screed rails. Forms and screed rails shall be set true to line
and grade. "Wt screeds" shall not be used.

.12.3 Fl oat ed Fi ni sh

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: |If the drawings do not indicate the areas to
receive a floated finish, they nust be specified
here.

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

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. [Areas as indicated on the drawi ngs] [The foll ow ng areas
[ ]] shall be given only a float finish. The screeding shall be

foll owed i medi ately by darbying or bull floating before bleeding water is
present, to bring the surface to a true, even plane. Then, after the
concrete has stiffened so that it will withstand a nan's wei ght wi thout
imprint of nmore than 6 mr 1/4 inch and the water sheen has di sappeared, it
shall be floated to a true and even plane free of ridges. Floating shal
be perforned by use of suitable hand floats or power driven equi pnent.
Sufficient pressure shall be used on the floats to bring a filmof noisture
to the surface. Hand floats shall be nade of wood, nagnesium or

alum num Li ghtwei ght concrete or concrete that exhibits stickiness shal
be floated with a magnesium float. Care shall be taken to prevent
over-finishing or incorporating water into the surface.
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3.12. 4 Trowel ed Fi ni sh

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

NOTE: |If the drawings do not indicate the areas to
receive a trowel finish, they nust be specified
here. Edit accordingly. A troweled finish will be
specified for nost wearing surfaces and where a
snoot h dense surface finish is required. Edit
bracketed itens as desired by designer. Delete this
par agr aph when no trowel ed finish or subsequent
finish is required

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

[Areas as indicated on the drawings] [The following areas [__ 1] shall be
given a trowel finish. After floating is conplete and after the surface
noi sture has di sappeared, unforned surfaces shall be steel-troweled to a
snoot h, even, dense finish, free fromblem shes including trowel marks. In
lieu of hand finishing, an approved power finishing nachine nay be used in
accordance with the directions of the nachine manufacturer. Additiona
trowel i ngs shall be perforned, either by hand or machine until the surface
has been troweled [2] [3] [4] times, with waiting period between each.

Care shall be taken to prevent blistering and if such occurs, troweling
shal | imredi ately be stopped and operations and surfaces corrected. A
final hard steel troweling shall be done by hand, with the trowel tipped,
and using hard pressure, when the surface is at a point that the trowel

wi Il produce a ringing sound. The finished surface shall be thoroughly
consol i dated and shall be essentially free of trowel marks and be uniform
in texture and appearance. The concrete mi xture used for trowel ed finished
areas shall be adjusted, if necessary, in order to provide sufficient fines
(cenmentitious material and fine sand) to finish properly.

3.12.5 Superflat Finish

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: |If the drawings do not indicate the areas to
receive a superflat surface, they nust be specified
here. Correlate this paragraph with the

"Tol erances" paragraph in PART 1. Primary |ocations
where superflat floors are required are warehouse

ai sles where very high lift forklifts and other type
stackers operate. Delete this paragraph when
superflat finish is not required.

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

[Areas as indicated on the drawings] [The following areas [__ 1] shall be
constructed as superflat floors. Extrene care shall be taken to neet

specified tolerances. |f necessary, special heavy duty, |aser guided
machi nes built especially for this work shall be used and shall have
experienced, factory-trained operators. Finishing operations shall include

use of long-handled 3 neter 10 foot "highway type" cutting straightedges
pl us any other tools necessary to nmeet the surface tol erance requirenents.
Surface finish shall conformto paragraph [Trowel ed Finish] [

3.12.6 Non-Slip Finish

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: |If drawi ngs do not indicate the areas to
receive non-slip finish, they nust be specified
here. Broomfinish is usually used for exterior
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sl abs and abrasive aggregate for interior slabs, but
such policy is not definite. Edit bracketed itens
as appropriate. Delete these paragraphs when
Non-Slip Finish is not required

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

Non-slip floors shall be constructed in accordance with the follow ng
subpar agr aphs.

.12.6.1 Br ooned

[Areas as indicated on the drawings] [The following areas [ 11 shall be
given a brooned finish. After floating, the surface shall be lightly stee
trowel ed, and then carefully scored by pulling a [hair] [coarse fiber]
push-type broom across the surface. Brooning shall be transverse to
traffic or at right angles to the slope of the slab. After the end of the
curing period, the surface shall be vigorously brooned with a coarse fiber
broomto renove all | oose or seni-detached particles.

.12.6.2 Abr asi ve Aggregate

[Areas as indicated on the drawings] [The following areas [ 1] shall be
gi ven an abrasive aggregate finish. The concrete surface shall be given a
float finish. Abrasive aggregate shall then imediately be uniformy
sprinkled over the floated surface at a total rate of not less than 1.25 kg
per square meter 0.25 psf spread in two applications at right angles to
each other. The surface shall then be troweled to a smooth, even finish
that is uniformin texture and appearance and free from bl em shes i ncl udi ng
trowels marks. |Immediately after curing, cenment paste and |aitance
covering the abrasive aggregate shall be renoved by steel brushing, rubbing
wi th abrasive stone, or sandblasting to expose the abrasive particles.

12,7 Dry Shake Fi nish

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: |If the drawings do not indicate the areas to
receive a dry shake finish, they nust be specified
here. Wen dry shake finish is required, add to

par agraph Techni cal Service for Specialized Concrete
a requirenent that a manufacturer's representative
be present during use of dry shake finish

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

[Areas as indicated on the drawings] [The following areas [__ 1] shall be
constructed with a dry shake finish. [Dry shake floor arnoring topping]
[Dry shake conductive and spark resistant floor topping] [Dry shake
non-netallic, light reflective floor topping] shall be used to surface the
floor. The base slab shall be constructed and the dry shake materia
applied in accordance with the manufacturer's witten instructions, which
shal |l be furnished by the Contractor. The dry shake material shall be
applied in a two-stage application. Total application shall be at the rate
recomended by the manufacturer but at a rate not less than 7.5 kg per
square nmeter 1.5 psf. The first application shall be at the rate of
two-thirds of the total and shall be applied i mediately follow ng floating
of total area. The dry shake material shall first be applied to the

fl oated concrete adjacent to fornms, entryways, columms, and walls where

noi sture will be lost first. Dry shake material shall be distributed
evenly using an approved nechani cal spreader. The material shall not be
hand thrown on the surface. Finishing nachines with float shoes shall be
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used as soon as dry shake has absorbed noisture (indicated by darkeni ng of
surface); floating shall be done just sufficiently to bring noisture from
base slab through the shake. Imrediately follow ng floating of the first
shake, the remaining one-third of the total specified shake shall be
applied in the sane manner and nachine floated. Surface shall be further
conpacted by a third nmechanical floating if tine and setting
characteristics will allow At no tine shall water be added to the
surface. As surface further stiffens, indicated by |oss of sheen, it shal
be hand or mechanically troweled with blades relatively flat. Al marks
and pinholes shall be renoved in the final raised trowel operation. Floors
finished with dry shake naterial shall be cured using a curing conpound

recormmended by the manufacturer of the dry shake material. Menbrane curing
compound shall be applied inmediately after the floor surface has hardened
sufficiently so surface will not be marred by the application. Conpound

shall be applied uniformy over the entire surface at a coverage which will
provi de noisture retention in excess of the requirenents of ASTM C 309.
When dry, the coating shall be protected from droppi ngs of plaster, paint,
dirt, and other debris by a covering of scuffproof, non-staining building
paper. Floor shall remain covered and be kept free of traffic and | oads
for at least 10 days after conpletion. Adequate provision shall be nade
for maintaining the concrete tenperature at 10 degrees C 50 degrees F or
above during the curing period. The curing conpound shall remain in place
for not |ess than 30 days. The curing conmpound shall be renoved by a
manuf act urer recomended nmethod prior to turning the facility over to the
Gover nnent .

3.12.8 Heavy Duty Fl oors

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: Heavy duty floors are to be used only for
floors that will receive magjor traffic of tracked
vehi cl es or steel wheel ed equi prent when the
designer is concerned about wear. Mbderate anounts
of such traffic can be accommbdated by ordi nary
concrete floors. |If drawings do not indicate areas
to receive heavy duty finish, they nust be specified
here. Delete this subparagraph if not required.
Edit bracketed itens. Add to and strengthen this
subpar agraph as needed but do not delete any of the
listed requirenents.

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

[Areas as indicated on the drawi ngs] [The foll owi ng areas |
have heavy duty floors constructed as foll ows:

1] shall

3.12.8.1 Cener al

Heavy duty floor shall be constructed by placing a heavy duty bonded

toppi ng on a base slab which has had a rough slab finish left 50 mr 2 inches
bel ow final grade. Concrete in the base slab shall be thoroughly hardened
but not nmore than 30 hours old. The temperature of the fresh concrete

toppi ng shall not vary nore than 5 degrees C 10 degrees F plus or nmnus

fromthe tenperature of the base slab. The anbient tenperature of the

space adjacent to the concrete placenent and of the base slab shall be

bet ween 10 and 30 degrees C 50 and 90 degrees F

3.12.8.2 Preparati on of Base Slab

The base sl ab shall be kept continuously danp until topping is placed. The
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surface of the base slab shall be thoroughly cleaned with an air-water jet

i mredi ately before placing the topping. A thin coat of neat cenent grout
of about the consistency of thick cream shall be thoroughly scrubbed into
the existing surface i medi ately ahead of the overlay placing. At the tine
the neat cenent grout is placed, the existing concrete surface shall be
danmp but shall have no free water present. The overlay concrete shall be
deposited before the grout coat has had tinme to stiffen.

.12.8.3 Pl aci ng and Fi ni shing

Concrete shall be placed, as nearly as practicable in final position, in a
uniformlayer. The overlay shall be placed and screeded slightly above the
required finished grade, conpacted by rolling with rollers weighing not

l ess than 4.5 kg/linear 25 mr 10 pounds/linear inch of roller width or by
approved tanpi ng equi pnent and finish screeded to established grade. Gid
type tanpers shall not be used. The concrete, while still green but
sufficiently hardened to bear a person's weight w thout deep inprint, shal
be floated to a true even plane with no coarse aggregate visible. Floating
shal |l be performed with an approved di sc-type nechani cal float which has
integral inpact mechanism The surface of the overlay shall then be |eft
undi sturbed until the concrete has hardened enough to prevent excess fines
frombeing worked to the top. Joints shall be forned to match those in the
base sl ab.

.12.8.4 Curing and Protection

Concrete shall be maintained in a moist condition and shall be protected
agai nst rapid tenperature change, nmechanical injury, and injury fromrain
or flowing water, for a curing period of not |less than 10 days. Concrete
shall be naintained in a noist condition at tenperatures above 10 and bel ow
30 degrees C 50 and bel ow 90 degrees F throughout the specified curing
period. Concrete shall be protected froma tenperature change greater than
3 degrees C 5 degrees F per hour and fromrapid drying for the first 24
hours follow ng the renoval of tenperature protection. Curing activities
shal | begin as soon as free water has di sappeared fromthe concrete surface
after placing and finishing. Curing shall be npist curing acconplished by
the followi ng method. Surfaces shall be covered with a double |ayer of
burlap, wetted before placing, and overl apped at |east 150 mr 6 inches.
Burl ap shall be kept continually wet and in intimate contact with the
surface. Burlap shall be kept covered with a pol yet hyl ene sheeting at | east
0.1 nmr 4 mls thick. Al traffic shall be kept fromthe floor during the
curing period and heavy traffic shall be kept off till 28-day age.

3.12.9 Two- Cour se Fl oor Construction
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NOTE: Where it is anticipated that the surface of a
floor slab nmay be danmaged during construction
operations, a two-course floor may be specified with
the second course applied late in the contract. |If
the drawi ngs do not indicate areas to receive
two-course floor construction, they nust be
specified here. Delete this subparagraph when
two-course floor is not required. Edit bracketed
itens.

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

[Areas as indicated on the drawings] [The following areas [ 1] shal
have fl oors constructed with two-course construction. Two-course floor
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shal | be constructed by placing a bonded topping on the thoroughly hardened
concrete base slab which has been left with a rough slab finish left 50 mr
2 inches below final grade as shown on the draw ngs. Topping shall be
applied at an approved tinme late in the contract period. The floor topping
m xture shall have a specified conpressive strength of 34.5 MPa 5000 psi at
28 days, a 50 mm 2 inch maxi num slunp, 12.5 mr 1/2 inch nmaxi num si ze coarse
aggregate, and shall be proportioned to obtain required finishability. The
surface of the base slab shall be thoroughly cleaned by sandbl asting or

hi gh- pressure waterjet imrediately before placing topping. The tenmperature
of the fresh concrete topping shall not vary nore than 5 degrees C 10
degrees F plus or minus fromthe tenperature of the base slab. The anbient
tenmperature of the space adjacent to the concrete placenent and of the base
slab shall be between 10 and 30 degrees C 50 and 90 degrees F. The base
slab shall be kept continuously wet for the first 12 hours during the 24
hour period inmediately prior to placing the finished floor. After al

free water has evaporated or has been renobved fromthe surface, a grout
shal | be scrubbed in. The grout shall be a 1:1 mixture of portland cenent
and sand passing the 2.36 nmm No. 8 sieve mxed to a cream i ke consi stency.
The grout shall be scrubbed into the surface just ahead of the concrete
toppi ng pl aci ng operation. While the grout is still danp, the top course
shal | be spread and screeded and darbied or bull floated. Wen the surface
noi sture has di sappeared, the surface shall then be floated with disc-type
power float with integral inmpact nechanismfollowed by a nmnimumof two
power trowelings. Trowel marks |left by the machine shall be renoved by a
final, hard steel troweling by hand. Joints shall be forned to match those
in the base slab. Concrete shall be maintained in a noist condition and
shal | be protected against rapid tenperature change, nechanical injury, and
injury fromrain or water, for a curing period of not |ess than 10 days.
Concrete shall be mmintained in a noist condition at tenperatures above 10
and bel ow 30 degrees F 50 and bel ow 90 degrees F throughout the specified
curing period. Concrete shall be protected froma tenperature change
greater than 3 degrees C 5 degrees F per hour and fromrapid drying for the
first 24 hours follow ng the renmoval of tenperature protection. Curing
activities shall be started i mMmediately as soon as free water has

di sappeared fromthe surface of the concrete after placing and finishing.
Curing shall be noist curing acconplished by the follow ng nethod.

Surfaces shall be covered with a double layer of burlap, wetted before

pl aci ng, and overl apped at |east 150 mm 6 i nches. Burlap shall be kept
continually wet and in intimate contact with the surface. Burlap shall be
kept covered with a polyethylene sheeting at least 0.1 nr 4 mls thick.

Al traffic shall be kept fromthe topping during the curing period.

.13 FLOOR HARDENER

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

NOTE: |If the drawings do not indicate the areas to
recei ve floor hardener, they nust be specified
here. Nornally, floor hardener is not needed. Use
only where extreme dust-free area is required or
where requested by using service.
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[Areas as indicated on the drawings] [The following areas [ 11 shall be
treated with floor hardener. Floor hardener shall be applied after the
concrete has been cured and then air dried for [14] [28] days. Three coats
shal |l be applied, each the day after the preceding coat was applied. For
the first application, 0.5 kg one pound of the silocofluoride shall be
dissolved in 4 liters one gallon of water. For subsequent applications,
the solution shall be 1.0 kg two pounds of silicofluoride to each 4 liters
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3.

3

gallon of water. Floor should be nopped with clear water shortly after the
precedi ng application has dried to renove encrusted salts. Proprietary
hardeners shall be applied in accordance with the manufacturer's
instructions. During application, area should be well ventil ated.
Precautions shall be taken when applying silicofluorides due to the
toxicity of the salts. Any conmpound that contacts glass or al um num shoul d
be imredi ately renoved with clear water.

14 EXTERI OR SLAB AND RELATED | TEMS
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NOTE: Edit bracketed statenments and use these

par agraphs only when m nor anounts of specified
items are required in the project. Renove affected
par agr aph when pertinent Section (Ex: 32 13 13.03

Al RFI ELDS AND HEAVY- DUTY CONCRETE PAVEMENT LESS THAN
10000 CUBI C YARDS, 32 16 13 CONCRETE S| DEWALKS AND
CURBS AND GQUTTERS) is included in the contract.
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.14.1 Pavement s

Paverment s shall be constructed where shown on the drawings. After forns
are set and underlying nmaterial prepared as specified, the concrete shal
be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol idated and finished, the surface of the pavenent will be at the
required elevation. The entire surface shall be tanped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
the pavenent shall be floated longitudinally from bridges resting on the
side forms and spanni ng but not touching the concrete. |If necessary,
addi tional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the |l ength of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score marks in the pavenent surface shall be elininated by nmeans of
| ong- handl ed cutting strai ghtedges. Straightedges shall be 3.75 n 12 feet
in length and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the pavenent shall be
equi pped with a handle 1 nm 3 feet |onger than one-half the width of the
pavenent. The surface shall then be tested for trueness with a 3.75 12 foot
strai ghtedge held in successive positions parallel and at right angles to
the center |ine of the pavenent, and the whol e area covered as necessary to
detect variations. The straightedge shall be advanced al ong t he pavenent
in successive stages of not nore than one-half the length of the
strai ght edge. Depressions shall be imediately filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. The
strai ghtedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has di sappeared and wel |
before the concrete becomes nonpl astic, the surface of the pavenent shal
be given a nonslip sandy surface texture by [belting with approved "belt"
and procedures] [use of a burlap drag. A strip of clean, wet burlap fron
1.0to 1.5 m3to 5 feet wide and 0.7 m 2 feet |onger than the pavenent
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wi dth shall be carefully pulled across the surface]. Edges and joints
shal |l be rounded with an edger having a radius of 3 mm 1/8 inch. Curing
shal | be as specified.

.14.2 Si dewal ks

Concrete shall be 100 mm 4 inches minimumthickness. Contraction joints
shall be provided at 1.75 m 5 feet spaces unless otherw se indicated.
Contraction joints shall be cut 25 mr 1 inch deep with a jointing tool

after the surface has been finished. Transverse expansion joints 12 mr 1/2
inch thick shall be provided at changes in direction and where sidewal k
abuts curbs, steps, rigid pavenent, or other simlar structures. Sidewal ks
shall be given a lightly brooned finish. A transverse slope of 1 nm per 50
mr 1/4 inch per foot shall be provided, unless otherw se indicated.
Variations in cross section shall be limted to 1 nmper 250 nr 1/4 inch in
5 feet.

.14.3 Curbs and Gutters

Concrete shall be formed, placed, and finished by hand using a properly
shaped "mul e" or constructed using a slipform machi ne specially desi gnhed
for this work. Contraction joints shall be cut 75 mr 3 inches deep with a
jointing tool after the surface has been finished. Expansion joints (12 nm
1/2 inch wide) shall be provided at 35 nm 100 feet maxi mum spaci ng unl ess

ot herwi se indicated. Exposed surfaces shall be finished using a stiff
bristled brush.

.14. 4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
Bottons and walls shall be placed nonolithically or waterstops and keys,
shal | be provided as approved.

.15 CURI NG AND PROTECTI ON

.15.1 Cener al
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NOTE: Do not allow nmenbrane curing conmpound on
surfaces where appearance is critical or that are
mai ntai ned at curing tenperature with free steam
Moi st curing should al nost al ways be permtted.
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Concrete shall be cured by an approved method for the period of time given
bel ow.

Concrete with Type Il cenent 3 days
Al'l other concrete 7 days

| mredi ately after placement, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, nechanica
injury and damage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be maintained
at a tenperature above 10 degrees C 50 degrees F for the first 3 days and
at a tenperature above 0 degrees C 32 degrees F for the remai nder of the
specified curing period. Exhaust fumes from conmbustion heating units shal
be vented to the outside of the enclosure, and heaters and ducts shall be
pl aced and directed so as not to cause areas of overheating and drying of
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concrete surfaces or to create fire hazards. Materials and equi pnent
needed for adequate curing and protection shall be available and at the
site prior to placing concrete. No fire or excessive heat, including
wel di ng, shall be permitted near or in direct contact with the concrete at
any tine. Except as otherw se permtted by paragraph Menbrane Form ng
Curing Conpounds, noist curing shall be provided for any areas to receive
fl oor hardener, any paint or other applied coating, or to which other
concrete is to be bonded. Concrete containing silica fune shall be
initially cured by fog msting during finishing, followed i medi ately by
continuous noist curing. Except for plastic coated burlap, inpervious
sheeting al one shall not be used for curing.

.15.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, comencing imediately after finishing. |[|f water or
curing materials used stain or discolor concrete surfaces which are to be
permanent|y exposed, the concrete surfaces shall be cleaned as approved.
When wooden fornms are left in place during curing, they shall be kept wet

at all times. |If steel forms are used in hot weather, nonsupporting
vertical forms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unfornmed surfaces, using suitable materials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

.15.3 Menbr ane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in the
following areas, [__ ]. Concrete in the follow ng areas [nay be cured
with a pignmented curing conpound in lieu of nmoist curing.] [my be cured

wi th a nonpi gnented curing conpound containing a fugitive dye in lieu of
nmoi st curing.] Menbrane curing shall not be used on surfaces that are to
recei ve any subsequent treatnent dependi ng on adhesi on or bonding to the
concrete, including surfaces to which a smoboth finish is to be applied or
ot her concrete to be bonded. However, a styrene acrylate or chlorinated
rubber conmpound neeting ASTM C 309, C ass B requirenents, nmay be used for
surfaces which are to be painted or are to receive bitum nous roofing or
wat erproofing, or floors that are to receive adhesive applications of
resilient flooring. The curing compound sel ected shall be conpatible with
any subsequent paint, roofing, waterproofing or flooring specified.
Menbrane curing conpound shall not be used on surfaces that are nmaintained
at curing tenperatures with free steam Curing conmpound shall be applied
to formed surfaces immediately after the forns are renpved and prior to any
pat chi ng or other surface treatnment except the cleaning of |oose sand,
nortar, and debris fromthe surface. Al surfaces shall be thoroughly

noi stened with water. Curing conpound shall be applied to slab surfaces as
soon as the bl eeding water has di sappeared, with the tops of joints being
tenmporarily sealed to prevent entry of the conpound and to prevent noisture
| oss during the curing period. The curing conmpound shall be applied in a
two-coat continuous operation by approved notorized power-spraying

equi prent operating at a mini mum pressure of 500 kPa 75 psi, at a uniform
coverage of not nore than 10 cubic neters/L 400 square feet/gallon for each
coat, and the second coat shall be applied perpendicular to the first
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coat. Concrete surfaces which have been subjected to rainfall within 3
hours after curing conpound has been applied shall be resprayed by the

nmet hod and at the coverage specified. Surfaces on which clear conpound is
used shall be shaded fromdirect rays of the sun for the first 3 days.
Surfaces coated with curing conpound shall be kept free of foot and
vehicular traffic, and from other sources of abrasion and contam nation
during the curing period.

3.15.4 | mper vi ous Sheeti ng
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NOTE: Use inpervious sheeting only for surfaces
that are horizontal or near horizontal. Do not use
on sl ab surfaces where appearance is critical
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The foll owi ng concrete surfaces nmay be cured using inpervious sheets:
[ ]. However, except for plastic coated burlap, inpervious sheeting
al one shall not be used for curing. |npervious-sheet curing shall only be
used on horizontal or nearly horizontal surfaces. Surfaces shall be
thoroughly wetted and be conpletely covered with the sheeting. Sheeting
shal | be at |east 450 mr 18 inches w der than the concrete surface to be
covered. Covering shall be laid with Iight-colored side up. Covering
shal | be | apped not | ess than 300 mm 12 inches and securely wei ghted down
or shall be I apped not |ess than 100 mr 4 inches and taped to forma
continuous cover with conpletely closed joints. The sheet shall be

wei ghted to prevent displacenment so that it remains in contact with the
concrete during the specified I ength of curing. Coverings shall be fol ded
down over exposed edges of slabs and secured by approved nmeans. Sheets
shal |l be immediately repaired or replaced if tears or hol es appear during
the curing period.

3.15.5 Pondi ng or | mersion

Concrete shall be continually imrersed throughout the curing period. Water
shall not be nore than 10 degrees C 20 degrees F |l ess than the tenperature
of the concrete.

3.15.6 Col d Weat her Curing and Protection

When the daily anbient low tenperature is | ess than O degrees C 32 degrees F
the tenperature of the concrete shall be naintained above 5 degrees C 40
degrees F for the first seven days after placing. During the period of
protection removal, the air tenperature adjacent to the concrete surfaces
shall be controlled so that concrete near the surface will not be subjected
to a tenperature differential of nore than 13 degrees C 25 degrees F as
determ ned by suitabl e tenperature neasuring devices furnished by [the
CGovernment][the Contractor], as required, and installed adjacent to the
concrete surface and 50 nm 2 inches inside the surface of the concrete.

The installation of the thernmoneters shall be nade by the Contractor as

di rected.

3.16 SETTI NG BASE PLATES AND BEARI NG PLATES
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NOTE: Danp-pack bedding nortar will be specified
for setting base and bearing plates, except that
nonshrink grout will be specified for heavy

machi nery bases or where design requires precision
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setting of plates or requires that bedding materi al
have hi gh resistance to shear, inmpact, or vibration
and where good danp packing is difficult or

i npossi bl e.  Wen using nonshrink grout on inportant
structures, such as large nmachi nery bases, the grout
shoul d be required to neet ASTM C 1107/ C 1107M
Grade A, B, or C, grade or grades as selected by the
designer. This nonshrink grout must not be used for
enbeddi ng post-tensioned tendons or rock bolts.

Edit bracketed item as appropriate, and delete
entire paragraph if not needed.
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After being properly positioned, colunmnm base plates, bearing plates for
beans and simlar structural menbers, and machi nery and equi pment base

pl ates shall be set to the proper line and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximately 1/24 the width of the plate, but not
less than 19 mr 3/4 inch. Concrete and netal surfaces in contact with
grout shall be clean and free of oil and grease, and concrete surfaces in
contact with grout shall be danp and free of |aitance when grout is

pl aced. Nonshrink grout shall be used for [ ].

.16.1 Danp- Pack Beddi ng Mortar

Danp- pack beddi ng nortar shall consist of 1 part cement and 2-1/2 parts
fine aggregate having water content such that a mass of nortar tightly
squeezed in the hand will retain its shape but will crunble when

di sturbed. The space between the top of the concrete and bottom of the
bearing plate or base shall be packed with the bedding nortar by tanping or
ranming with a bar or rod until it is conpletely filled.

.16.2 Nonshri nk Grout

Nonshrink grout shall be a ready-m xed nmaterial requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted w thout segregation,

bl eedi ng, or reduction of strength.

.16.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the material manufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 minutes. Batches shall be of size to allow continuous

pl acement of freshly m xed grout. Gout not used within 30 mnutes after

m xi ng shall be discarded. The space between the top of the concrete or
nmachi nery-bearing surface and the plate shall be filled solid with the
grout. Forns shall be of wood or other equally suitable material for
completely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other nmeans to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. G out shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual Iy small, placenent shall be under pressure with a grout punp.
Temperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C 65 to 85 degrees F until after setting.
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3.16.2.2 Treat ment of Exposed Surfaces

For metal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 25
nm 1 inch and i mmedi ately covered with a parge coat of nortar consisting of
1 part portland cenent and 2-1/2 parts fine aggregate by weight, with
sufficient water to make a plastic nmixture. The parge coat shall have a
snooth finish. For other nortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be left untreated. Curing shall comply with

par agr aph CURI NG AND PROTECTI ON

3. 17 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL
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NOTE: For non-critical small projects, less than
1200 cubic nmeters (1500 cu. yd.) of concrete, the
desi gner may reduce, but not elimnate, the

requi renents of this paragraph, and edit it
appropriately for the project specifications.

O herwi se, retain conplete.
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The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. Wen, in the opinion
of the Contracting Oficer, the concreting operation is out of control,
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformwth
ASTM C 1077. WMaterials may be subjected to check testing by the Governnent
from sanpl es obtai ned at the nmanufacturer, at transfer points, or at the

project site. The Governnent will inspect the |aboratory, equipnent, and
test procedures prior to start of concreting operations and at | east once
per [ ] thereafter for conformance with ASTM C 1077.

3.17.1 Grading and Corrective Action
3.17.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken nmay be sel ected by
the Contractor as the npbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anmobunt passing on any sieve is outside the
specification limts, the fine aggregate shall be i medi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting O ficer, concreting shall be

st opped, and inmredi ate steps taken to correct the grading.

3.17.1. 2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The location at which sanples are taken may be

sel ected by the Contractor as the nost advantageous for production

control. However, the Contractor shall be responsible for delivering the
aggregate to the mxer within specification limts. A test record of
sanpl es of aggregate taken at the sanme |ocations shall show the results of
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the current test as well as the average results of the five nost recent
tests including the current test. The Contractor nay adopt limts for
control coarser than the specification limts for sanples taken other than
as delivered to the mxer to allow for degradation during handling. Wen
the anmpunt passing any sieve is outside the specification limts, the
coarse aggregate shall be inmediately resanpled and retested. |If the
second sanple fails on any sieve, that fact shall be reported to the
Contracting Officer. \Where two consecutive averages of 5 tests are outside
specification limts, the operation shall be considered out of control and
shal|l be reported to the Contracting Officer. Concreting shall be stopped
and i medi ate steps shall be taken to correct the grading.

3.17.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33/ C 33N. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken imrediately prior to
entering the concrete nixer.

3.17.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
the accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recordi ng the required wei ght, recorded
wei ght, and the actual weight batched. At the sane time, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the wei ghing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnents or repairs have
been made. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.17. 4 Bat ch- Pl ant Contr ol

The neasurenent of concrete materials including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anpbunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The anount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cenment used, type and source of pozzolan or slag used, anpbunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic neter yard anmount of water as free mpisture in each
size of aggregate, and the batch aggregate and water weights per cubic neter
yard for each class of concrete batched during each day's plant operation.

3.17.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. |In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nade when
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excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal wei ght concrete and

ASTM C 173/ C 173N for |ightweight concrete. Test results shall be
pl otted on control charts which shall at all tinmes be readily
avail able to the Governnent and shall be subnitted weekly. Copies
of the current control charts shall be kept in the field by
testing crews and results plotted as tests are made. Wen a
single test result reaches either the upper or |lower action linit,
a second test shall immediately be made. The results of the two
tests shall be averaged and this average used as the air content
of the batch to plot on both the air content and the control chart
for range, and for determining need for any renedial action. The
result of each test, or average as noted in the previous sentence,
shall be plotted on a separate control chart for each nixture on
which an "average line" is set at the midpoint of the specified
air content range from paragraph Air Entrai nment. An upper
warning limt and a lower warning limt line shall be set 1.0

per cent age poi nt above and bel ow the average |ine, respectively.
An upper action limt and a lower action limt line shall be set
1.5 percentage points above and bel ow t he average |ine,
respectively. The range between each two consecutive tests shal
be plotted on a secondary control chart for range where an upper
warning limt is set at 2.0 percentage points and an upper action
limt is set at 3.0 percentage points. Sanples for air content
may be taken at the m xer, however, the Contractor is responsible
for delivering the concrete to the placenent site at the
stipulated air content. |If the Contractor's materials or
transportation nethods cause air content |oss between the nixer
and the placenent, correlation sanples shall be taken at the

pl acenent site as required by the Contracting Oficer, and the air
content at the mixer controlled as directed.

Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall inmmediately be nmade in the anount of air-entraining

adm xture batched. As soon as practical after each adjustnent,
anot her test shall be made to verify the result of the
adjustnent. \Wienever a point on the secondary control chart for
range reaches the warning limt, the adni xture di spenser shall be
recalibrated to ensure that it is operating accurately and with
good reproducibility. Wenever a point on either control chart
reaches an action lint line, the air content shall be considered
out of control and the concreting operation shall inmediately be
halted until the air content is under control. Additional air
content tests shall be nmade when concreting is restarted.

Slunmp Testing. |In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunp tests
shal |l be nade on randomy sel ected batches in accordance wth
ASTM C 143/ C 143N for each separate concrete m xture produced
during each 8-hour or |ess period of concrete production each
day. Also, additional tests shall be nade when excessive
variation in workability is reported by the placing forenan or
Governnent inspector. Test results shall be plotted on contro
charts which shall at all tinmes be readily available to the
Governnent and shall be submitted weekly. Copies of the current
control charts shall be kept in the field by testing crews and
results plotted as tests are nade. Wen a single slunp test

SECTION 03 31 00.00 10 Page 68



reaches or goes beyond either the upper or lower action lint, a
second test shall immediately be made. The results of the two
tests shall be averaged and this average used as the slunp of the
batch to plot on both the control charts for slunp and the chart
for range, and for determ ning need for any renedial action

Limts shall be set on separate control charts for slunp for each
type of mixture. The upper warning limt shall be set at 12.5 mr
1/2 inch bel ow the maxi num al | owabl e sl unp specified in paragraph
Slump in PART 1 for each type of concrete and an upper action
limt line and |lower action limt line shall be set at the maxi mum
and m ni rum al | owabl e sl unps, respectively, as specified in the
sanme paragraph. The range between each consecutive slunp test for
each type of nmixture shall be plotted on a single control chart
for range on which an upper action limt is set at 50 mr 2 inches.
Sanmpl es for slunp shall be taken at the mxer. However, the
Contractor is responsible for delivering the concrete to the

pl acenent site at the stipulated slunp. |If the Contractor's
materials or transportati on nethods cause slunp | oss between the
nm xer and the placenent, correlation sanples shall be taken at the
pl acenent site as required by the Contracting Officer, and the
slump at the mixer controlled as directed.

Slunmp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning linit, an adjustnent shal

i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be made to verify the
correctness of the adjustnent. Whenever two consecutive

i ndi vidual slunp tests, nade during a period when there was no

adj ustnent of batch wei ghts, produce a point on the control chart
for range at or above the upper action linmt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control

Addi tional slunmp tests shall be nmade as directed.

Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064/ C 1064N. The tenperature
shall be reported along with the conpressive strength data.

Strength Specinens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 380
cubic neters 500 cubic yards or portion thereof of that concrete
m xture placed each day. Additional sets of test specinmens shal
be made, as directed by the Contracting O ficer, when the mxture
proportions are changed or when | ow strengths have been det ect ed.
A truly random (not haphazard) sanpling plan shall be devel oped by
the Contractor and approved by the Contracting Officer prior to
the start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased manner. A set of test
speci mens for concrete with a 28-day specified strength in
accordance with paragraph Strength Requirenents in PART 1 shal
consi st of four specinens, two to be tested at 7 days and two at
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28 days. [A set of test specinens for concrete with a 90-day
strength in accordance with the sanme paragraph shall consist of
si x specinens, two tested at 7 days, two at 28 days, and two at 90
days.] Test specinens shall be nolded and cured in accordance
with ASTM C 31/C 31N and tested in accordance with ASTM C 39/ C 39V
for test cylinders and ASTM C 78 for test beans. Results of al
strength tests shall be reported inmediately to the Contracting
Oficer. Quality control charts shall be kept for individual
strength "tests", ("test" as defined in paragraph Strength
Requirements in PART 1) noving average of last 3 "tests" for
strength, and noving average for range for the last 3 "tests" for
each mixture. The charts shall be simlar to those found in

ACl 214R.

3.17.6 I nspection Before Placing

Foundati ons, construction joints, fornms, and enbedded itens shall be

i nspected by the Contractor in sufficient time prior to each concrete
pl acenment in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.17. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determ ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for neasuring and recordi ng concrete tenperatures and anbi ent
tenmperature hourly during placing operations, weather conditions, tine of
pl acement, vol une placed, and nethod of placenent. The placing foreman
shall not permit batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and wi th conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |If any batch of concrete fails to
neet the tenperature requirenents, imredi ate steps shall be taken to

i nprove tenperature controls.

3.17.8 Vi brators

The frequency and anplitude of each vibrator shall be determned in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be nmade as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachonmeter being held agai nst the upper end
of the vibrator head while al nost subnerged and just before the vibrator is
withdrawn fromthe concrete. The anplitude shall be deternmined with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anmplitude results shall be reported in witing. Any vibrator not
neeting the requirenents of paragraph Consolidation, shall be inmrediately
renoved from service and repaired or replaced.

3.17.9 Curing I nspection
a. Mist Curing Inspections. At |least once each shift, and not |ess

than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to noist curing. The surface
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3.17.10

noi sture condition shall be noted and recorded.

Moi st Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, inmediate corrective action
shal | be taken, and the required curing period for those areas

shal | be extended by 1 day.

Menmbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conmpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conmpound used by
neasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters/L
square feet/gallon, and shall note whether or not coverage is
uni form

Menmbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

Sheet Curing Inspection. At |least once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the laps and tapes shall be noted
and recorded.

Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
closed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection

shal

be nmade of all areas subject to col d-weather protection. Any

deficiencies shall be noted, corrected, and reported.

3.17.11

a.

M xer Uniformty

Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic neters 75,000 cubic yards of concrete placed,
whi chever results in the shortest time interval, uniformty of
concrete m xing shall be deternmined in accordance with

ASTM C 94/ C 94M.

Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be deternmined in accordance with

ASTM C 94/ C 94N. The truck mixers shall be selected randomy for
testing. Wien satisfactory performance is found in one truck

m xer, the performance of nixers of substantially the sane design
and condition of the blades may be regarded as satisfactory.

M xer Uniformity Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nade to the nixer until conpliance is
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achi eved.
3.17.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenents do not relieve the Contractor of the
obligation to report certain failures imediately as required in preceding
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- End of Section --
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