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DELI VERY, STORAGE, AND HANDLI NG

.1 Rei nf or cement
.5.1.1 Epoxy Coated Reinforcing Stee

QUALI TY ASSURANCE
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2 Sl ag Cenent
3 Aggr egat es
4 Fi ber - Rei nforced Concrete
Fiel d Sanpl es

1 Sl ab Finish Sampl e

2 Surface Finish Sanpl es
Quality Control Program

Quality Control Personnel Certifications

.1 Qual ity Manager Qualifications
.2 Fiel d Testing Technician and Testi ng Agency
Laboratory Qualifications for Concrete Qualification Testing

Laboratory Accreditation

ENVI RONMVENTAL REQUI REMENTS
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Submittals for Environnental Perfornance
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Cenentitious Materials
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Aggr egat e

.1 Nor mal - Wei ght Aggr egat e
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.3 Recycl ed Aggregate Materials

Adm xt ur es

SCELLANEQUS MATERI ALS

Concrete Curing Materials
Nonshri nk G out
Fl oor Finish Materials
Li quid Chemi cal Floor Hardeners and Seal ers

1
2 Abr asi ve Aggregate for Nonslip Aggregate Finish
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6.1 Synt hetic Fibers
6.2 St eel Fibers
Dowel s for Load Transfer in Floors
Vel di ng
EXECUTI ON

EXAM NATI ON

PREPARATI ON
Cener al
Subgrade Under Foundati ons and Footi ngs
Subgrade Under Sl abs on G ound
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Reshori ng
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8 Tol erances for Form Construction
9 Renoval of Forms and Supports

.10 Strength of Concrete Required for Renoval of Formwork

WATERSTOP | NSTALLATI ON AND SPLI CES

.1 PVC Wt er st op

.2 Rubber Waterstop

.3 Ther nopl astic El astoneric Rubber Waterstop
.4 Hydr ophilic Waterstop
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3.10.1 Fi ni sh
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.10.1.7 Pavement
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USACE / NAVFAC / AFCEC UFGS- 03 30 00 (February 2019)
Change 9 - 08/24

Preparing Activity: NAVFAC Super sedi ng
UFGS- 03 30 00 (May 2014)
UFGS-03 11 13.00 10 (May 2014)
UFGS-03 11 19.00 10 (May 2014)
UFGS- 03 15 00.00 10 (May 2014)
UFGS- 03 20 00.00 10 (May 2014)
UFGS- 03 30 00.00 10 (May 2014)
UFGS-03 31 01.00 10 (May 2014)
UFGS- 03 35 00.00 10 (May 2014)
UFGS- 03 39 00.00 10 (May 2014)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated July 2024
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SECTI ON 03 30 00

CAST- | N- PLACE CONCRETE
02/19, CHG 9: 08/24
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NOTE: This guide specification covers the

requi renents for cast-in-place concrete not exposed
to a marine or high chloride environnent. For
concrete exposed to a marine or high chloride
environnent, use Section 03 31 30 MARI NE CONCRETE.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Show the follow ng infornation on the project
dr awi ngs:

1. Loading assunptions.

2. Assuned tenperature range when tenperature

SECTION 03 30 00 Page 6



stresses are a factor in design

3. Material strengths used in design for each
el enent, f'c.

4. Yield strength of reinforcement required 420 MPa
60, 000 psi or other grades avail abl e.

5. Details of concrete sections, show ng
di mensi ons, reinforcement cover, and required camnber.

6. Locations where structural |ightweight concrete
or lightweight insulation or fill concrete are used.

7. Details which require a depressed structura
slab for static-dissem nating and spark-resistant
tile, terrazzo, or other floor finishes in order to
provi de finished surfaces at the sane el evati ons.

8. Indicate the locations in the finished
structure, when exposed concrete surfaces are
specified. Indicate the type and | ocation, if other
than cast finish is required.

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

PART 1 GENERAL

1.1 REFERENCES

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

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 Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

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

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

AMERI CAN CONCRETE | NSTI TUTE (ACl)
ACl 117 (2010; R 2015) Specifications for

Tol erances for Concrete Constructi on and
Material s and Conment ary

SECTION 03 30 00 Page 7



AC

AC

ACl

AC

ACl

AC

ACl

AC

AC

ACl

AC

ACl

AC

ACl

AVWE

ASTM A36/ A36M

ASTM A53/ A53M

ASTM A184/ A184M

121R

213R

301

302. 1R

304. 2R

304R

305.1

305R

306.1

306R

308.1

347R

(2008) Cuide for Concrete Construction
Quality Systems in Conformance with |1SO
9001

(2014; E2017) @uide for Structural
Li ght wei ght - Aggregat e Concrete

(2020) Specifications for Structural
Concrete

(2015) Guide for Concrete Floor and Sl ab
Construction

(2017) Cuide to Placing Concrete by
Punpi ng Met hods

(2000; R 2009) Guide for Measuring,
M xi ng, Transporting, and Placing Concrete

(2014) Specification for Hot Wat her
Concreting

(2020) Guide to Hot Wat her Concreting

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

(2016) Cuide to Cold Weat her Concreting
(2023) Specification for Curing Concrete

(2014; Errata 1 2017) CGuide to For mork
for Concrete

(2019; 11th Edition) ACI Manual of
Concrete Inspection

(2020) Field Reference Mnual :
Speci fications for Concrete Construction
ACl 301-20 with Sel ected ACI References

AMERI CAN VELDI NG SOCI ETY ( AW5)

D1. 4/ D1. 4M

(2018) Structural Wl ding Code -
Rei nf orci ng St eel

ASTM | NTERNATI ONAL (ASTM

(2019) Standard Specification for Carbon
Structural Steel

(2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

(2019) Standard Specification for Wl ded
Def ormed Steel Bar Mats for Concrete
Rei nf or cenent

SECTION 03 30 00 Page 8



ASTM A615/ A615M

ASTM A706/ A706M

ASTM A767/ A767M

ASTM A775/ A775M

ASTM A780/ A780M

ASTM A820/ A820M

ASTM A884/ A884M

ASTM A934/ A934M

ASTM A955/ A955M

ASTM A970/ A970M

ASTM A996/ A996M

ASTM A1022/ A1022M

ASTM A1044/ A1044M

ASTM A1055/ A1055M

ASTM A1060/ A1060M

ASTM A1064/ A1064M

(2022) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Rei nf or cenent

(2022a) Standard Specification for
Low Al l oy Steel Defornmed and Plain Bars
for Concrete Reinforcenent

(2019) Standard Specification for
Zi nc- Coat ed (Gal vani zed) Steel Bars for
Concret e Rei nforcemnent

(2022) Standard Specification for
Epoxy- Coat ed Steel Reinforcing Bars

(2020) Standard Practice for Repair of
Danmaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

(2022) Standard Specification for Steel
Fi bers for Fi ber-Reinforced Concrete

(2019; Errata 1) Standard Specification
for Epoxy-Coated Steel Wre and Wl ded
W re Reinforcement

(2022) Standard Specification for
Epoxy- Coat ed Prefabricated Steel
Rei nforci ng Bars

(2020c) Standard Specification for
Def ormed and Pl ain Stainl ess-Steel Bars
for Concrete Reinforcenent

(2018) Standard Specification for Headed
Steel Bars for Concrete Rei nforcenment

(2016) Standard Specification for
Rai | - Steel and Axl e-Steel Deforned Bars
for Concrete Reinforcenent

(2016b) Standard Specification for
Deformed and Plain Stainless Steel Wre
and Wel ded Wre for Concrete Reinforcenent

(2016a; Errata 1) Standard Specification
for Steel Stud Assenblies for Shear
Rei nf or cenent of Concrete

(2022) Standard Specification for Zinc and
Epoxy Dual Coated Steel Reinforcing Bars

(2016b) Standard Specification for

Zi nc- Coat ed (Gal vani zed) Steel Wl ded Wre
Rei nf orcenment, Plain and Deforned, for
Concrete

(2024) Standard Specification for

SECTION 03 30 00 Page 9



ASTM A1094/ A1094M

ASTM C31/ C31M

ASTM C33/ C33M

ASTM C39/ C39M

ASTM C42/ CA2M

ASTM C78/ C78M

ASTM C94/ C94M

ASTM C136/ C136M

ASTM C138/ C138M

ASTM C143/ C143M

ASTM C150/ C150M

ASTM C172/ C172M

ASTM C173/ C173M

ASTM C231/ C231M

ASTM C260/ C260M

ASTM C311/ C311M

Carbon-Steel Wre and Wl ded Wre
Rei nf orcenent, Pl ain and Deforned, for
Concrete

(2020) Standard Specification for
Conti nuous Hot-Di p Gal vani zed Steel Bars
for Concrete Reinforcenent

(2024b) Standard Practice for Mking and
Curing Concrete Test Specinmens in the Field

(2023) Standard Specification for Concrete
Aggr egat es

(2024) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2020) Standard Test Method for otaining
and Testing Drilled Cores and Sawed Beans
of Concrete

(2022) Standard Test Method for Fl exural
Strength of Concrete (Using Sinple Beam
wi t h Third-Poi nt Loadi ng)

(2024a) Standard Specification for
Ready- M xed Concrete

(2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

(2023) Standard Test Method for Density
(Unit Weight), Yield, and Air Content
(Gravinmetric) of Concrete

(2020) Standard Test Method for Slump of
Hydr aul i c- Cemrent Concrete

(2022) Standard Specification for Portland
Cenment

(2017) Standard Practice for Sanpling
Freshly M xed Concrete

(2024) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol unetric Method

(2024) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2010a; R 2016) Standard Specification for
Ai r-Entrai ning Adm xtures for Concrete

(2024) Standard Test Methods for Sanpling
and Testing Fly Ash or Natural Pozzol ans
for Use in Portland-Cenent Concrete

SECTION 03 30 00 Page 10



ASTM C330/ C330M

ASTM C494/ C494M

ASTM C567/ C567M

ASTM C595/ C595M

ASTM C618

ASTM C803/ C803M

ASTM C845/ C845M

ASTM C873/ C873M

ASTM C900

ASTM C920

ASTM C989/ C989M

ASTM C1012/ C1012M

ASTM C1074

ASTM C1077

ASTM C1107/ C1107M

ASTM C1116/ C1116M

ASTM C1157/ C1157M

(2017a) Standard Specification for
Li ght wei ght Aggregates for Structural
Concrete

(2019; E 2022) Standard Specification for
Chem cal Admi xtures for Concrete

(2019) Determ ning Density of Structural
Li ght wei ght Concrete

(2023) Standard Specification for Bl ended
Hydraul i c Cenents

(2023; E 2023) Standard Specification for
Coal Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2023) Standard Test Method for
Penetrati on Resi stance of Hardened Concrete

(2018) Standard Specification for
Expansi ve Hydraulic Cenent

(2015) Standard Test Method for
Conpressive Strength of Concrete Cylinders
Cast in Place in Cylindrical Molds

(2015) Standard Test Method for Pull out
Strength of Hardened Concrete

(2018) Standard Specification for
El astoneric Joint Seal ants

(2024) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

(2024) Standard Test Method for Length
Change of Hydraulic-Cenent Mrtars Exposed
to a Sulfate Sol ution

(2019; E 2021) Standard Practice for
Estimati ng Concrete Strength by the
Maturity Method

(2024) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Eval uation

(2020) Standard Specification for Packaged
Dry, Hydraulic-Cement G out (Nonshrink)

(2023) Standard Specification for
Fi ber - Rei nforced Concrete

(2023) Standard Performance Specification
for Hydraulic Cenent

SECTION 03 30 00 Page 11



ASTM C1218/ C1218M (2020c) Standard Test Method for
Wat er- Sol ubl e Chloride in Mrtar and
Concrete

ASTM C1240 (2020) Standard Specification for Silica
Fume Used in Cenentitious M xtures

ASTM C1260 (2023) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

ASTM C1293 (2008; R 2015) Standard Test Method for
Det ernmi nation of Length Change of Concrete
Due to Al kali-Silica Reaction

ASTM C1567 (2023) Standard Test Method for Potential
Al kali-Silica Reactivity of Conbinations
of Cenmentitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

ASTM C1602/ C1602M (2022) Standard Specification for M xing
Water Used in Production of Hydraulic
Cement Concrete

ASTM C1778 (2023) Standard Guide for Reducing the
Ri sk of Del eterious Al kali-Aggregate
Reaction in Concrete

ASTM D412 (2016; R 2021) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astomers - Tension

ASTM D471 (2016a) Standard Test Method for Rubber
Property - Effect of Liquids

ASTM D1751 (2018) Standard Specification for
Pref ormed Expansion Joint Filler for
Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D1752 (2018) Standard Specification for
Pref ormed Sponge Rubber, Cork and Recycl ed
PVC Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D2628 (1991; R 2016) Standard Specification for
Pref ormed Pol ychl oroprene El astoneric
Joint Seals for Concrete Pavenents

ASTM D2835 (1989; R 2017) Standard Specification for
Lubricant for Installation of Preforned
Conpression Seals in Concrete Pavenents

ASTM D3042 (2017) Standard Test Method for |nsol uble
Resi due i n Carbonate Aggregates

ASTM D5759 (2012; R 2020) Characterization of Coal
Fly Ash and O ean Coal Conbustion Fly Ash

SECTION 03 30 00 Page 12



for Potential Uses

ASTM D6690 (2021) Standard Specification for Joint
and Crack Seal ants, Hot Applied, for
Concrete and Asphalt Pavenents

ASTM E96/ E96M (2024) Standard Test Methods for
Gravinmetric Determ nation of Water Vapor
Transmi ssion Rate of Materials

ASTM E329 (2023) Standard Specification for Agencies
Engaged in Construction |nspection,
Testing, or Special |nspection

ASTM E1155 (2020) Standard Test Method for
Det ermi ni ng Fl oor Fl atness and Fl oor
Level ness Nunbers

ASTM E1643 (2018a) Standard Practice for Selection,
Design, Installation, and | nspection of
Wat er Vapor Retarders Used in Contact with
Earth or Granular Fill Under Concrete Sl abs

ASTM E1745 (2017; R 2023) Standard Specification for
Wat er Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Sl abs

ASTM E1993/ E1993M (1998; R 2020) Standard Specification for

Bi t um nous Water Vapor Retarders Used in
Contact with Soil or Ganular Fill Under
Concrete Sl abs
COVPCOSI TE PANEL ASSOCI ATI ON ( CPA)
ANSI / CPA A135. 4 (2012; R2020) Basic Hardboard

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

CRS|I 10MsP (2018; Errata 2019) Manual of Standard
Practice

CRSI RB4.1 (2016) Supports for Reinforcenment Used in
Concrete

FOREST STEWARDSHI P COUNCI L ( FSC)

FSC STD 01 001 (2015) Principles and Criteria for Forest
St ewar dshi p

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

NI ST PS 1 (2009) DOC Vol untary Product Standard PS
1-07, Structural Pl ywood

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 104 (1980) Method of Cal culation of the
Fi neness Mbdul us of Aggregate
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CCE CRD-C 513 (1974) Corps of Engi neers Specifications
for Rubber Waterstops

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl ori de Wt er st ops

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

FS SS-S-200 (Rev E; Notice 1; Notice 2) Seal ant,
Joi nt, Two- Component, Jet-Bl ast - Resi st ant,
Col d- Applied, for Portland Cenment Concrete
Pavement

.2 DEFI NI TI ONS

a. "Cenentitious material" as used herein includes all portland cenent,
pozzol an, fly ash, slag cenent[, and silica fune].

b. "Exposed to public view' neans situated so that it can be seen from
eye level froma public location after conpletion of the building. A
public location is accessible to persons not responsible for operation
or mai ntenance of the buil di ng.

c. "Chemical adm xtures" are nmaterials in the formof powder or fluids
that are added to the concrete to give it certain characteristics not
obtai nable with plain concrete m xes.

d. "Supplementary cenmenting materials" (SCM include coal fly ash,
[silica fune, ]slag cenment, natural or cal cined pozzol ans, and
ultra-fine coal ash when used in such proportions to replace the
portland cenent that result in inprovenent to sustainability and
durability and reduced cost.

e. "Design strength" (f'c) is the specified conpressive strength of
concrete at time(s) specified in this section to neet structura
design criteria.

f. "Mass Concrete" is any concrete systemthat approaches a naxi mum
tenmperature of 70 degrees C 158 degrees F within the first 72 hours of
pl acenent. In addition, it includes all concrete elements with a
section thickness of 1 neter 3 feet or nore regardl ess of tenperature.

g. "Mxture proportioning"” is the process of designing concrete m xture
proportions to enable it to neet the strength, service life and
constructability requirements of the project while mnimzing the
initial and life-cycle cost.

h. "Mxture proportions" are the nmasses or vol umes of individua
i ngredi ents used to make a unit neasure (cubic neter or cubic yard) of
concrete.

i. "Pozzolan" is a siliceous or siliceous and al um nous material, which
initself possesses little or no cenmentitious value but will, in
finely divided formand in the presence of nvisture, chenically react
wi th cal ci um hydroxi de at ordinary tenperatures to form conpounds
possessi ng cenentitious properties.

j. "Workability (or consistence)" is the ability of a fresh (plastic)
concrete mx to fill the fornminould properly with the desired work
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(vibration) and without reducing the concrete's quality. Wrkability
depends on water content, chem cal adm xtures, aggregate (shape and
size distribution), cenentitious content and age (level of hydration).

1.3 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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

Covernment approval is required for submittals with a "G or "S"
classification. Submttals not having a "G or "S" classification are for
Contractor Quality Control approval. Subnittals not having a "G' or "S"
classification are for information only. Wen used, a code follow ng the
"G' classification identifies the office that will review the submttal
for the Governnent. Submit the follow ng in accordance with Section

01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

[ Concrete Curing Plan
] Quality Control Program C, [ ]
Quality Control Personnel Certifications; C | ]

Quality Control Organizational Chart

Laboratory Accreditation; C, | ]
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Form Renoval Schedul e; G, |
Maturity Method Data

SD- 02 Shop Drawi ngs

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

NOTE: Shop drawi ngs for formwrk may be required for
unusual |y conplicated structures, for structures
whose designs were predicted on a particul ar nethod
of construction, for structures in which the forms
impart a desired architectural finish, for fol ded
plates, for thin shells, and for |ong-span roof
structures if required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

For mwor k

Rei nforcing Steel; C, |
SD- 03 Product Data

Joint Seal ants; S

Joint Filler; S

Formwork Materials

Recycl ed Aggregate Materials; S

Cementitious Materials; S

Vapor Retarder[ and Vapor Barrier]

Concrete Curing Materials

Rei nforcenent; S

Li quid Chemi cal Floor Hardeners and Seal ers

Admi xt ur es

Rei nforci ng Fi bers

Mechani cal Rei nforcing Bar Connectors

WAt er st ops

Local / Regi onal Materials; S

Bi odegr adabl e Form Rel ease Agent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include followi ng submittals when job
conplexity justifies the additional cost associated
wi th these requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Punpi ng Concrete
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11 Fi ni shing Pl an
] Nonshri nk G out

SD- 04 Sanpl es

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 S R R R R O

NOTE: \Where flat surface finishing is inmportant ask

for a sanple installation to train the crew
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

[ Sl ab Finish Sanmple
11 Surface Finish Sanpl es
] SD- 05 Design Data
Concrete Mx Design; G [_ ]

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Formwor k design cal cul ations only need to be
submtted for |arge conpl ex projects.

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

[ For mvor k Cal cul ati ons
] SD- 06 Test Reports
Concrete Mx Design; G [ ]
Fly Ash
Pozzol an
Sl ag Cenent

Aggr egat es

[ Fi ber- Rei nforced Concrete; G [ ]
11 Tol erance Report

] Conpressive Strength Tests; G [ ]
[ Unit Weight of Structural Concrete

11 Chloride Ion Concentration

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

NOTE: Require air content test results to be

subm tted when the air percentage is critical to
slab finishes such as shake or hardener finishes and
the total air content nust NOT EXCEED a certain

per cent age.

Air content should be tested for mnimumair

entrai nnent in freeze/thaw areas.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
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11

11

Ai r Content
Sl unmp Tests
Wat er
SD-07 Certificates
Rei nf orci ng Bars

Wl der Qualifications

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

NOTE: Include follow ng submttals when job
conplexity justifies the additional cost associated
wi th these requirenents.

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

Silica Fune Manufacturer's Representative

VOC Content for Form Rel ease Agents, Curing Conpounds, and
Concrete Penetrating Seal ers

Saf ety Data Sheets

Forest Stewardship Council (FSC) Certification

Fiel d Testing Technician and Testing Agency
SD- 08 Manufacturer's Instructions

Li quid Chemical Floor Hardeners and Seal ers

Joint Seal ants; S

Curing Conpound

11.4 MCDI FI CATI ON OF REFERENCES

1

Accompl i sh work in accordance with ACI publications except as nodified
herein. Consider the advisory or recomended provisions to be nmandatory.
Interpret reference to the "Building Oficial," the "Structural Engineer,"
and the "Architect/Engineer" to mean the Contracting O ficer

5 DELI VERY, STORAGE, AND HANDLI NG

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

NOTE: WMaterials which are woven, fibrous, or porous
in nature have a high capacity to adsorb VOC

em ssions; for instance, acoustical ceilings,

carpet, textiles, and unprimed gypsum wal |l board.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Fol | ow ACI 301, ACI 304R and ASTM A934/ A934N requirenents and
recommendati ons. Do not deliver concrete until vapor retarder,[ vapor
barrier,] fornms, reinforcenent, enbedded itens, and chanfer strips are in
pl ace and ready for concrete placenent. Do not store concrete curing
conpounds or sealers with materials that have a high capacity to adsorb
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vol atil e organi ¢ conpound (VOC) emi ssions, including [ ]. Do not
store concrete curing conpounds or sealers in occupi ed spaces.

1.5.1 Rei nf or cenent

Store reinforcenent of different sizes and shapes in separate piles or
racks rai sed above the ground to avoid excessive rusting. Protect from
contam nants such as grease, oil, and dirt. Ensure bar sizes can be
accurately identified after bundles are broken and tags renoved.

[1.5.1.1 Epoxy Coated Reinforcing Stee

Record coating | ot on each shipping notice and carefully identify and
re-tag bar bundl es frombending plant. Provide systens for handling

coat ed bars whi ch have padded contact areas such as, nylon slings, al
free of dirt and grit. Lift bundled coated bars with strong back

mul tiple supports, or platform bridge to prevent saggi ng and abrasion

Pad bundling bands where in contact with bars. Do not drop or drag bars
or bundles. Store coated bars both in shop and in field, aboveground, on
wooden or padded cribbing. Space the dunnage cl ose enough to prevent
excessive sags. Stack large quantities of straight bars with adequate
protective bl ocking between | ayers. Schedule deliveries of epoxy coated
bars to the job site to avoid the need for long termstorage. Protect
fromdirect sunlight and weather. Cover bars to be stored | onger than 12
hours at the job site with opaque pol yet hyl ene sheeting or other suitable
equi val ent protective materi al

1]1.6  QUALITY ASSURANCE
1.6.1 Desi gn Data
[1.6.1.1 For mvor k Cal cul ati ons

ACl 347R. Include design cal culations indicating arrangenent of forms,
sizes and grades of supports (lunber), panels, and rel ated conponents.
Furni sh drawi ngs and cal cul ati ons of shoring and re-shoring nethods
proposed for floor and roof slabs, spandrel beans, and other horizonta
concrete nenmbers. Indicate in calculations concrete pressure with both
live and dead | oads, along with material types.

11.6.1.2 Concrete M x Design

Si xty days mininmumprior to concrete placenent, submt a mx design for
each strength and type of concrete. Submit all docunmentation required in
ACl 301 Section 4 and as specified in this section. Subnmit a conplete
list of materials including type; brand; source and amount of cement,
suppl enentary cenentitious materials,[ fibers,] and adm xtures; and
applicable reference specifications. Submt mll test and all other test
for cenent, supplenentary cenentitious materials, aggregates, and

adm xtures. Provide docunentation of naxi mum nom nal aggregate size,
gradation anal ysis, percentage retained and passing sieve, and a graph of
percent age retained verses sieve size. Provide mx proportion data using
at least three different water-cenentitious material ratios for each type
of m xture, which produce a range of strength enconpassing those required
for each type of concrete required. |If source material changes, resubmt
m x proportion data using revised source material. Provide only naterials
t hat have been proven by trial mx studies to nmeet the requirements of
this specification, unless otherwi se approved in witing by the
Contracting Officer. Indicate clearly in the subnittal where each m x
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design is used when nore than one nmix design is submtted. Resubnmt data
on concrete conponents if the qualities or source of conponents changes.
Requi red average strength can be docunmented by field experience if field
strength test data are available and represent a single group of at |east
10 consecutive strength tests for one mxture, using materials and
conditions simlar to those expected for work, and enconpassing a period
of not less than 45 days. The average of field strength tests nmust equa
or exceed fcr'. Changes in naterials, conditions, and proportions within
the test record nust not have been nore closely restricted than those for
t he proposed work. Test records must not be nore than 24 nonths ol d.

ot ain nmi x design approval fromthe contracting officer prior to concrete
pl acenent .

1.6.2 Shop Draw ngs
[1.6.2.1 For mnor k

Drawi ngs showi ng details of formmork including, but not linmted to;

joints, supports, studding and shoring, and sequence of form and shoring
renoval . I ndicate placenent schedule, construction, |ocation and nethod
of forming control joints. Include |ocations of inserts, conduit, sleeves
and ot her enbedded itens. Reproductions of contract draw ngs are
unacceptable. Subnmit formrenoval schedul e indicating element and m ni mum
length of tinme for formrenoval

Design, fabricate, erect, support, brace, and maintain formwork so that it
is able to support, without failure, all vertical and |ateral |oads that
may reasonably be anticipated to be applied to the formwork.

11.6.2.2 Rei nforcing Stee

I ndi cat e bendi ng di agrans, assenbly diagrans, splicing and |aps of bars,
shapes, dinmensions, and details of bar reinforcing, accessories, and
concrete cover. Do not scale dinmensions fromstructural drawings to
determ ne | engths of reinforcing bars. Reproductions of contract draw ngs
are unaccept abl e.

[1.6.3 Control Submittals
[1.6.3.1 Concrete Curing Pl an

Submit proposed materials, nethods and duration for curing concrete
el enents in accordance with ACI 308.1

1[1.6.3.2 Punpi ng Concrete

Submit proposed materials and nethods for punping concrete. |nclude mx
desi gns, punpi ng equi pnent including type of punp and size and nateria
for pipe, and naxi mum | ength and hei ght concrete is to be punped.

1[1.6.3.3 Silica Fune Manufacturer's Representative

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: A pre-construction neeting with the concrete
supplier, contractor, finisher, adm xture supplier
and Contracting O ficer should be required for
projects which require silica fume, corrosion

i nhi bitors, or high-range water reducers
(superplasticizers). An initial sanple pour with
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t he proposed concrete nix and net hods of placing,
finishing and curing may be beneficial to ensure
concrete quality.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The manufacturer's representative nmust be present at m x plant to ensure
proper mx, including high range water reducer, and batching nethods
during the first 3| ] days of concrete m x preparation and

pl acenent. After which the manufacturer's representative nmust designate a
representative at the concrete producer's plant to ensure the concrete m x
procedures nmeet the silica fume manufacturer's recomendations. [
Representative to attend and advise at finishing of sanple slab.]

]1[1.6.3.4 Fi ni shing Pl an

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

NOTE: Include when finishing or special flatness
are critical

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

Submit proposed material and procedures to be used in obtaining the finish
for the | ] floors. Include qualification of person to be used for
obt ai ni ng floor tol erance measurenent, description of neasuring equi pnent
to be used, and a sketch showing |ines and | ocations the neasuring

equi prent will follow

]1[1.6.3.5 VOC Content for formrel ease agents, curing conpounds, and
concrete penetrating sealers

Submit certification for the formrel ease agent, curing conmpounds, and
concrete penetrating sealers that indicate the VOC content of each product.

11.6.3.6 Saf ety Data Sheets
Submit Safety Data Sheets (SDS) for all materials that are regul ated for
hazardous health effects. SDS nust be readily accessible during each work
shift to enpl oyees when they are at the construction site.

1]1.6.4 Test Reports

1.6.4.1 Fly Ash and Pozzol an

Submit test results in accordance with ASTM C618 for fly ash and
pozzolan. Submit test results performed within 6 nonths of submittal date.

1.6.4.2 Sl ag Cenent

Submit test results in accordance with ASTM C989/ C989lv for slag cement.
Submit test results perfornmed within 6 nonths of submittal date.

1.6.4.3 Aggr egat es
Submit test results in accordance with ASTM C33/C33l, or ASTM C330/ C330N
for Iightweight aggregate, and ASTM C1293 or ASTM C1567 as required in the
paragraph titled ALKALI- AGGREGATE REACTI ON

[1.6.4.4 Fi ber - Rei nforced Concrete

Test to determne flexural toughness index |15 in accordance with
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ASTM C1116/ C1116N
]1.6.5 Fiel d Sanpl es
[1.6.5.1 Sl ab Finish Sanmpl e

Install m ni mum of 3000 nm by 3000 mr 10 foot by 10 foot slab. Slab
finish sanple nust not be part of the final project. Finish as required
by specification.[ Silica fume manufacturer's representative nust attend
and advi se. ]

][1.6.5.2 Surface Finish Sanpl es

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

NOTE: Include when either job conplexity or
aesthetics justify the additional cost associ ated
wi th these requirenents.

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

Provide a m ni mum of three sanple concrete panels for each finish for each
mx design, 1 mby 1 m 75 mr 3 feet by 3 feet, 3 inches thick. Use the
approved concrete m x design(s). Provide sanmple panels on-site at

| ocations directed. Once approved, each set of panels are representative
of each of the finishes specified and of the worknanship and finish(es)
required. Do not renove or destroy sanples until directed by the
Contracting Oficer.

]1.6.6 Quality Control Program

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

NOTE: The objective of the concrete quality control
programis for the Contractor to outline the
procedures that will be used to construct a

structure that will obtain the design service life.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Devel op and submit for approval a concrete quality control programin
accordance with the guidelines of ACI 121R and as specified herein

I ncl ude approved | aboratories. Provide direct oversight for the concrete
qual i fication programinclusive of associated sanpling and testing.
Provide all quality control reports to the Contracting Oficer, Quality
Manager and Concrete Supplier. Mintain a copy of ACI ML-15 and

CRS|I 10MSP at project site.

1.6.7 Quality Control Personnel Certifications
Submit for approval the responsibilities of the various quality contro
personnel, including the nanes and qualifications of the individuals in
t hose positions and a quality control organizational chart defining the
quality control hierarchy and the responsibility of the various
positions. Quality control personnel must be enpl oyed by the Contractor
Submit American Concrete Institute certification for the follow ng:

a. CQC personnel responsible for inspection of concrete operations.

b. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and
Curing Crews.
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c. Field Testing Technicians: ACI Concrete Field Testing Technician
G ade |I.

1.6.7.1 Qual ity Manager Qualifications

Hol ds a current |license as a professional engineer in a US. state or
territory with experience on at least five simlar projects. Evidence of
extraordi nary proven experience may be considered by the Contracting
Oficer as sufficient to act as the Quality Manager.

1.6.7.2 Fiel d Testing Technician and Testing Agency

Submit data on qualifications of proposed testing agency and technicians
for approval by the Contracting Oficer prior to performng testing on
concrete.

a. Wbdrk on concrete under this contract nust be performed by an AC
Concrete Field Testing Technician Grade 1 qualified in accordance with
ACI MNL-2 or equivalent. Equivalent certification prograns mnust
i nclude requirenents for witten and performance exani nations as
stipulated in ACI NMNL-2.

b. Testing agencies that performtesting services on reinforcing steel
nmust neet the requirements of ASTM E329.

c. Testing agencies that performtesting services on concrete materials
nmust neet the requirenents of ASTM CL077.

1.6.8 Laboratory Qualifications for Concrete Qualification Testing

The concrete testing | aboratory nust have the necessary equi pnent and
experience to acconplish required testing. The |aboratory nust neet the
requi renents of ASTM C1077 and be Cenent and Concrete Reference Laboratory
(CCRL) i nspected.

1.6.9 Laboratory Accreditation

Laboratory and testing facilities are provided by and at the expense of
the Contractor. The laboratories perform ng the tests nmust be accredited
i n accordance with ASTM C1077, including ASTM C78/ C78N and ASTM C1260.
The accreditation rmust be current and must include the required test

net hods, as specified. Furthernore, conply with the follow ng

requi renents:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use second set of brackets for OCONUS
projects to specify alternate |icensing requirenent
where a registered U S. professional would not be

f easi bl e.

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

a. Aggregate Testing and M x Proportioning: Studies perforned by an
accredited |l aboratory and under the direction of a] registered
professional engineer in a U S. state or territory conpetent in
concrete materials] [ ] who is conpetent in concrete materials and
nmust sign all reports and designs.

b. Acceptance Testing: Furnish all materials, labor, and facilities
required for nolding, curing, testing, and protecting test specinmens
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1.7

at the site and in the laboratory. Furnish and maintain boxes or
other facilities suitable for storing and curing the specinmens at the
site while in the nold within the tenperature range stipul ated by
ASTM C31/ C31M.

Contractor Quality Control: Al sanpling and testing rmust be perforned
by an approved, onsite, independent, accredited |aboratory.

ENVI RONVENTAL REQUI REMENTS

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

NOTE: |In sone regions, choose the nost appropriate
option(s) for ventilation. For instance,

hi gh-hum dity regions may generate too nuch
condensat e when using 100 percent outside air

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

Provi de space ventilation according to material manufacturer
recomendations, at a mininum during and followi ng installation of
concrete curing conmpound and seal er. Maintain one of the follow ng
ventilation conditions during the curing period or for 72 hours after
installation:

a.

b

Supply 100 percent outside air 24 hours a day.

Supply airflow at a rate of 6 air changes per hour, when outside
tenmperatures are between 13 degrees C 55 degrees F and 29 degrees C 84
degrees F and humidity is between 30 percent and 60 percent.

Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipul ated above.

Submittals for Environmental Performance
Provi de data indication the percentage of post-industrial pozzolan
(fly ash, slag cement) cenment substitution as a percentage of the ful
product conposite by weight.

Provi de data indicating the percentage of post-industrial and
post - consuner recycl ed content aggregate.

Provi de product data indicating the percentage of post-consuner
recycled steel content in each type of steel reinforcenent as a
percentage of the full product conposite by weight.

Provi de product data stating the |location where all products were
manuf act ur ed

For projects using FSC certified formwrk, provide chain-of-custody
docunentation for all certified wood products.

For projects using reusable formwrk, provide data show ng how
formwrk is reused.

Provi de SDS product information data showing that formrel ease agents
neet any environmental performance goals such as using vegetabl e and
soy based products.

Provi de SDS product information data showi ng that concrete adhesives
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neet any environnmental perfornmance goals including low enitting, |ow
vol atil e organi ¢ conpound products.

1.8 SUSTAI NABLE DESI GN REQUI REMENTS

1.8.1 Local / Regi onal Materials

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 S R R R R O

NOTE: Using local materials can help mnimnze
transportation inpacts, including fossil fue
consunption, air pollution, and labor. Using
material s harvested and manufactured within a
500-mle radius fromthe project site contributes to
the following LEED credit: MR5. Coordinate with
Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND
REPORTI NG  Use second option if Contractor is
choosing local materials in accordance with Section
01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG
Use second option for USACE projects. for Arny
projects, include option only if pursuing this LEED
credit.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[Use naterials or products extracted, harvested, or recovered, as well as
manuf actured, within a [805]] ] kilonmeter [500]] ] mle radius
fromthe project site, if available froma ninimumof three sources.]|
See Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG f or

cunmul ative total |local material requirements. Concrete materials may be
locally available.][ Submit docunmentation indicating distance between
manufacturing facility and the project site. Indicate distance of raw
material origin fromthe project site. |Indicate relative dollar value of
| ocal /regional materials to total dollar value of products included in
proj ect.]

1.8.2 Forest Stewardship Council (FSC) Certification

Use FSC-certified wood where specified. Provide letter of certification
signed by lunber supplier. |Indicate conpliance with FSC STD 01 001 and
identify certifying organization. Submit FSC certification nunbers;
identify each certified product on a line-itembasis. Submt copies of

i nvoi ces bearing the FSC certification nunbers.

1.9 QUALI FI CATI ONS FOR VELDI NG WORK
Wl di ng procedures nmust be in accordance with AW D1.4/D1. 4.

Verify that Welder qualifications are in accordance with AW D1.4/D1. 4N
for welding of reinforcenent or under an equivalent qualification test
approved in advance. Wlders are permitted to do only the type of wel ding
for which each is specifically qualified.

PART 2 PRODUCTS

2.1 FORMAORK MATERI ALS

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

NOTE: Delete the brackets fromthe requiremnments
below i f you do not want to limt options for
formfacing materials. In that case the requirenent
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shoul d be: "Formfacing material in contact with
concrete nust be |unmber, plywood, tenpered
concrete-formgrade hardboard, netal, plastic, or
treated paper that creates specified appearance and
texture of concrete surface"

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

a.

g.

Formfacing material in contact with concrete nust be[ |unber,]]

pl ywood, ][ tenpered concrete-formgrade hardboard,][ netal,]]
plastic,][ or][ treated paper that creates specified appearance and
texture of concrete surface]. Submit product information on proposed
formfacing materials if different fromthat specified herein

Desi gn formwork, shores, reshores, and backshores to support | oads
transmitted to themand to conply with applicable building code
requi renents.

Desi gn formvork and shoring for |oad redistribution resulting from
stressing of post-tensioned reinforcenent. Ensure that formork
al l ows novenent resulting fromapplication of prestressing force.

Design formwork to withstand pressure resulting from placenment and
vi bration of concrete and to maintain specified tol erances.

Design formwork to accommodate waterstop materials in joints at
| ocations indicated in Contract Docunents.

Provi de tenporary openings in formmrk if needed to facilitate
cl eani ng and i nspection

Design formvork joints to inhibit | eakage of nortar.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use a 1/240 as a limt for structura
concrete and 1/400 for architectural concrete

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

Limt deflection of facing materials for concrete surfaces exposed to
view to[ 1/240][ 1/400] [ ] of center-to-center spacing of facing
supports.

Do not use earth cuts as forns for vertical or sloping surfaces.

Submit product infornation on proposed formfacing naterials if
different fromthat specified herein.

Submit shop drawi ngs for formwork, shoring, reshoring, and
backshoring, signed and sealed by a |icensed design engi neer

Submit design cal cul ations for formwork, shoring, reshoring, and
backshoring, signed and sealed by a |icensed design engi neer

Submit procedure for reshoring and backshoring, including draw ngs
signed and sealed by a licensed design engineer. Include on shop
drawi ngs the formwrk renmoval procedure and nmagni tude of construction
| oads used for design of reshoring or backshoring system Indicate in
procedure the magnitude of live and dead | oads assumed for required
capacity of the structure at time of reshoring or backshoring.
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n. Submt manufacturer's product data on formliner proposed for use with
each formed surface

2.1.1 Wod For ns

Use | unber as specified in Section 06 10 00 ROUGH CARPENTRY and as
follows. Provide lunber that is square edged or tongue-and-groove boards,
free of raised grain, knotholes, or other surface defects. Provide

pl ywood that conplies with NIST PS 1, B-B concrete form panels or better
or ANSI/CPA A135.4, hardboard for snmooth formlining.[ Subnit data
verifying that composite wood products contain no urea fornal dehyde
resins.][ Virgin wood used nust be FSC-certified.]

2.1.1.1 Concrete Form Pl ywood (Standard Rough)

Provi de pl ywood that confornms to NIST PS 1, B-B, concrete form not |ess
than 16 nmr 5/8-inch thick.

2.1.1.2 Overlaid Concrete Form Pl ywood (Standard Snoot h)

Provi de pl ywood that confornms to NIST PS 1, B-B, high density form
overlay, not less than 16 mr 5/8-inch thick

2.1.2 Pl astic Formns
Pl astic |unber as specified in Section 06 10 00 ROUGH CARPENTRY. Provide
plastic forms that contain a mnimumof[ 50][ 100] percent post-consumer
recycled content, or a mnimmof[ 50][ 100] percent post-industria
recycled content.

2.1.3 Carton Forns

Moi sture resistant treated paper faces, biodegradable, structurally

sufficient to support weight of wet concrete until initial set. Provide
carton fornms that contain a minimumof[ 5][ 10] | ] percent
post -consuner recycled content, or a mininumof[ 20][ 40] [ ] percent

post-industrial recycled content.
2.1.4 St eel Forns

Provi de steel formsurfaces that do not contain irregularities, dents, or
sags.

2.2 FORMACRK ACCESSCRI ES

a. Use comrercially manufactured formwrk accessories, including ties and
hangers.

b. Formties and accessories nmust not reduce the effective cover of the
rei nforcenent.

2.2.1 Form Ti es

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

NOTE: Formties: a nechanical connection in tension
used to prevent concrete forns from spreadi ng due to

the fluid pressure of fresh concrete.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

SECTION 03 30 00 Page 27



a. Use formties with ends or end fasteners that can be renpved w t hout
danage to concrete

b. \Where indicated in Contract Docunents, use formties with integra
water barrier plates or other acceptable positive water barriers in
wal | s.

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 S R R R R O

NOTE: Specify alternative breakback di stance for

ferrous ties if needed.
EIR IR I R R S I I I I IR I I I I I R R S I I IR I R I R b I R R I I I I I I R R I I I b b b b I R I I I b I b I I b I I b b b b

c. The breakback distance for ferrous ties nust be at least [50 mm [ 19
m [2in.] [3/4in.] | ] for Surface Finish-2.0 or Surface
Finish-3.0, as defined in ACI 301

[ d. If the breakback distance is less than 19 mr 3/4 in., use coated or
corrosion-resistant ties.

] e. Submit nmanufacturer's data sheet on formti es.

2.2.2 WAt er st ops

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

NOTE: waterstop: a thin sheet of netal, rubber
plastic, or other naterial inserted across a joint,
or material adhered within a joint, to obstruct the

seepage of water through the joint.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Submit nanufacturer's data sheet on waterstop naterials and splices.
2.2.2.1 PVC Wt er st op
Conformto COE CRD-C 572.
2.2.2.2 Rubber Waterstop
Conformto COE CRD-C 513.
2.2.2.3 Ther nopl astic El astomeri c Rubber Waterstop
Conformto ASTM D471.
2.2.2.4 Hydr ophilic Waterstop
Swel | abl e strip type conmpound of pol ymer nodified chl oroprene rubber that
swel I's upon contact with water nmust conformto the follow ng requirenents
when tested in accordance to ASTM D412: Tensile strength 2.4 MPa 350 ps
m nimum ultinate el ongati on 600 percent mnimum Hardness nust be 50
m ni mum on the type A duroneter and the volunetric expansion ratio in

distilled water at 20 degrees C 70 degrees F nmust be 3 to 1 m ni num

2.2.3 Bi odegradabl e For m Rel ease Agent

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

NOTE: The 2002 Farm Bill - Section 9002, Federa
Procurenent of Bi obased Products, requires each
Federal Agency to devel op a procurement program
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whi ch ensures that itens conposed of biobased
products are be purchased to the maxi num extent
practicable and which is consistent with applicable
provi si ons of Federal procurenent |aw.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

2.2.4

Provide formrel ease agent that is col orless, biodegradable, and|
rapeseed oil -based][ soy oil-based][ water-based], with a[ | ow

(maxi mum of 55 grans/liter (g/l))][ zero] VOC content.[ A m nimm of[
85] [ ] percent of the total product nust be bi obased material.]

Provi de product that does not bond with, stain, or adversely affect
concrete surfaces and does not inpair subsequent treatnents of
concrete surfaces.

Provide formrel ease agent that reduces formawrk noisture absorption
and does not contain diesel fuel, petroleumbased lubricating oils,
waxes, or kerosene. Subnit docunmentation indicating type of biobased
material in product and bi obased content. |Indicate relative dollar
val ue of biobased content products to total dollar value of products
i ncluded in project.

Submit manufacturer's product data on formwrk rel ease agent for use
on each formfacing naterial

Chanfer Materials

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Chanfer strip: either a triangular or curved
insert placed in an inside formcorner to produce
either a rounded or flat chanfer or to forma
rustication. Also called cant strip, fillet, dumy
joint, and skew back.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Use

2.2.5

| umber materials with dinensions of 19 x 19 mr 3/4 x 3/4 in

Constructi on and Mvenment Joints

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate in Contract Docunents the |ocations
of required novenent joints, keyways, and the
| ocati ons where waterstops are required in joints.

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

a.

Submit details and |l ocations of construction joints in accordance with
the requirenents herein

Locate construction joints within nmddle one-third of spans of slabs,
beans, and girders. |If a beamintersects a girder within the mddle
one-third of girder span, the distance between the construction joint
in the girder and the edge of the beam nust be at | east tw ce the

wi dt h of the |arger menber.

For menbers with post-tensioning tendons, |ocate construction joints
wher e tendons pass through centroid of concrete section

Locate construction joints in walls and colums at underside of sl abs,
beanms, or girders and at tops of footings or slabs.
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e. Mke construction joints perpendicular to nmain reinforcenent.

f. Provide nmovenent joints where indicated in Contract Documents or in
accepted alternate |ocations.

g. Subnit location and detail of novenent joints if different fromthose
i ndicated in Contract Docunents.

h. Submt manufacturer's data sheet on expansion joint materials.

i. Provide keyways where indicated in Contract Docunents.[ Longitudina
keyways indicated in Contract Docunents nust be at least 37.5 mr 1-1/2
in. deep, neasured perpendicular to the plane of the joint.]

2.2.6 O her Enbedded itens

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

NOTE: Specify materials and design for sleeves,
i nserts, anchors, and other enbedded itens if not
included in the Contract Docunents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Use sl eeves, inserts, anchors, and other enbedded itens of material and
design indicated in Contract Docunents.

2.3 CONCRETE MATERI ALS

2.3.1 Cenentitious Materials

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

NOTE: Typical m xtures of concrete contain either
an ASTM C150 cenent plus one or nore supplenentary
cenentitious material (fly ash, slag, silica fune,
etc.) or a blended cenment that nmeets ASTM C595/ C595M
or ASTM Cl1157/ C1157M

For nore informati on on cements and cementiti ous
materials refer to ACl E3 "Cenentitious Materials
for Concrete" and ACI 225R "Guide to the Sel ection
and Use of Hydraulic Cenents".

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

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

NOTE: Coal fly ash, slag, cenospheres, and silica
fumes are EPA designated products to be ingredients
in concrete and cenent. See Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG and

i ncl ude additive options unless designer determ nes
that justification for non-use exists.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.3.1.1 Portl and Cenent

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

NOTE: ASTM C150 cenents are as fol |l ows:

- Type |: For use when the special properties
specified for any other type are not required.
- Type Il: For general use, nore especially when
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noderate sul fate resistance is desired.

- Type Il (MH): For general use, nore especially when
noder at e heat of hydration and noderate sulfate

resi stance are desired.

- Type I11: For use when high early strength is

desi red.

Type | cenent is the default option. Comercially
avai |l abl e cenents can soneti nes neet the

requi renents of Type | and Type Il cenments. These
cenents are | abeled as Type I/11 cenents.

Type |1l cenent is not comonly used for
cast-in-place concrete. It is a cenent nostly
avai | abl e and used in precast operations. Type II
could be used if high early strength is desired but
using it will significantly increase the |ikelihood
of thernmal cracking. Type IIl cenent should not be
specified for flatwork

Type 1V cenment (low heat of hydration) is not listed
as an option because it is usually not produced by
cenent plants and is not available in U S markets.

A conbi nation of Type Il (M) and a suppl enentary
cenentitious material such as fly ash is typically
speci fied when | ow heat of hydration is required for
a structure/ nenber.

Type V cenent is a sulfate resistant cement. Refer
to the paragraph on SULFATE RESI STANCE (under
durability) for nore informati on on when to specify
sul fate resistant cenent.

Low al kali cenents are no | onger defined in portland
cenent specifications because specifying | ow al kal
cenent is not necessarily sufficient to mtigate
alkali-silica reaction (ASR). To mitigate ASR,

refer to paragraph ALKALI - AGGREGATE REACTI ON

For more information and options refer to ASTM
C150/ C150M

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

a. Unless otherw se specified, provide cenent that conforms to
ASTM C150/ C150N Type[ 1] FEQL tE(CMETL LEEDL IMT V] ].

b. Use one brand and type of cement for forned concrete having
exposed-to-view finished surfaces.

c.[ For portland cenent nanufactured in a kiln fuel ed by hazardous waste,
mai ntain a record of source for each batch.][ Supplier must certify
that no hazardous waste is used in the fuel mx or raw materials.][
Supplier nust certify that the hazardous waste is neutralized by the
manuf acturing process and that no additional pollutants are
di schar ged. ]

d. Subnmit information along with evidence denonstrating conpliance with

referenced standards. Include types of cenentitious materials,
manuf acturing | ocations, shipping |ocations, and certificates show ng
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conpl i ance.
e. Store cenentitious materials and keep dry and free from cont ani nants.

[2.3.1.2 Bl ended Cenents

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

NOTE: There are many options to choose fromin ASTM
C595. Here are sonme nani ng desi gnations used:
- I P: portland-pozzol an cenent

- IS portland blast-furnace slag cenent
- IL: portland |inestone cenent

- Ms: noderate sulfate resistance

- HS: high sulfate resistance

- MH noderate heat of hydration
- LH | ow heat of hydration

ASTM C1157 bl ended cenents include the follow ng:

- Type GJ. Hydraulic cenent for general construction
- Type HE: High Early-Strength

- Type Ms: Moderate Sul fate Resistance

- Type HS: High Sulfate Resistance

- Type WMH Moderate Heat of Hydration

See ASTM C595/ C595M and ASTM C1157/ 1157M f or
addi ti onal bl ended cenent requirenents, special

properties, and options.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

IS[ 1T IP(MB)][ I'S(MB)] [
PC(LHI[ IS(LHI[ IT(LH ][ IL]
[ M8I[ MHI[ HE].

a. Conformto ASTM C595/ C595N Type[ |P]]
I

ITIM) ][ ITPCM][ IS(MD][ ITT(MD][
[ ] or ASTM C1157/ C1157N Type[ GU|

b. Slag cement added to the Type IS or Type I T bl ended cements must neet
ASTM C989/ C989N

c. The pozzolan added to the Type IP or Type I T bl ended cenents nust neet
ASTM C618[ O ass F,][ Cass C/][ or][ Cass N and interground with
the cenent clinker. The manufacturer nust state in witing that the
amount of pozzolan in the finished cement will not vary nore than plus
or minus 5 mass percent of the finished cement fromlot-to-lot or
within a lot. The percentage and type of pozzolan used in the bl end
nmust not change fromthat submtted for the aggregate eval uati on and
nm xture proportioning.

12.3.1.3  Fly Ash

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

NOTE: Fly ash, silica fune, slag, and other SCMs
may produce uneven di scol oration of the concrete
during the early stages of construction, depending
upon the type of curing provided. Fly ashes neeting
the specified test results, which are nore stringent
than ASTM C618, shoul d provi de acceptable end
results. It is suggested that fly ash be used as a
repl acenent for 35 percent of the cenent.

Using Class C fly ash is not recomended, Cass F
fly ash is preferred. The performance of Cass C
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ashes shoul d be eval uated before use because sone

Class C ashes could help inprove performance while

others could cause a reduction in concrete quality

and durability. For exanple, some Cass Cfly ashes

may inprove sul fate resistance, while others may

actual ly reduce sulfate resi stance and accel erate

deterioration. Cass C should not be used to

mtigate ASR unless nortar bars nmade with the fly

ash neet the expansion requirenents of ASTM C1567.

For more information on the use of fly ash in

concrete refer to ACI 232.2R
EE R R I S b b b S b b S R S R I S S R R R I R b I R I R I S R O I S
a. ASTM C618,[ Cass F][ Cass C], except that the maxi num al | owabl e | oss

on ignition nust not exceed][ 3][ 6] percent.

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

NOTE: The mininmumfly ash content should not be
| ess than 15 percent.

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

b. If fly ash is used it nust range from 15 to[ 20][ 30][ 35][ 40]
percent by weight of cenentitious material, provided the fly ash does
not reduce the ampunt of cement in the concrete m x bel ow the m ni mum
requi renents of |ocal building codes. Do not use fly ash when it
cannot neet the mininumlevel. Report the chenical analysis of the
fly ash in accordance with ASTM C311/C311VN. Evaluate and classify fly
ash in accordance with ASTM D5759.

2.3.1.4 Sl ag Cenent
ASTM C989/ C989V, Grade[ 100][ 120].

2.3.1.5 Silica Fune

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Gui dance for use of silica funme shoul d be
sought fromthe agency's Subject Matter Expert in
Concrete Materi al s.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The initial cost of the concrete wll

i ncrease, and supervision at the batch plant,
finishing, and curing is necessary. A HRWRA nust be
used with silica fume, the slunmp can be increased 50
to 125 mr 2 to 5 inches wi thout reducing strength.

Fi ni shing may be nmore difficult. Proper curing is
essential because there is a tendency for plastic
shri nkage cracki ng.

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

Silica fune nust conformto ASTM C1240, including the optional limts on
reactivity with cenent alkalis. Silica fune may be furnished as a dry,
densified material or as slurry. Proper mxing is essential to acconplish
proper distribution of the silica fune and avoid agglonerated silica fune
which can react with the alkali in the cement resulting in premature and
ext ensi ve concrete damage. Supervision at the batch plant, finishing, and
curing is essential.[ Provide at the Contractor's expense the services of
a manufacturer's technical representative, experienced in mxing,

SECTION 03 30 00 Page 33



proportioning, placenent procedures, and curing of concrete containing
silica fune. This representative nmust be present on the project prior to
and during at least the first 4 days of concrete production and pl acenent
using silica fune.][ Use a H gh Range Water Reduci ng adm xture (HRWARA)
when silica funme is the only pozzol an used. ]

2.3.1.6 O her Suppl enentary Cenentitious Materials

Nat ural pozzol an must be raw or cal cined and conformto ASTM C618, d ass
N, including the optional requirenent for uniformty.

Utra Fine Fly Ash (UFFA) and U tra Fine Pozzolan (UFP) nust conformto
ASTM C618, Cass F or N, and the foll owi ng additional requirenents:

a. The strength activity index at 28 days of age at |east 95 percent of
the control specinens.

b. The average particle size not exceed 6 mcrons.

c. The sumof SiQ2 plus Al 23 plus Fe2O3 greater than 77 percent.
2.3.2 Wat er

a. Water or ice nust conply with the requirements of ASTM C1602/ C1602N

b. Mnimze the anobunt of water in the mx. Inprove workability by
adjusting the grading of the aggregate and using adm xture rather than
by addi ng water.

c. Provide water[ potable][ fromrainwater collection][ fromgraywater][
fromrecycled water]; free frominjurious anounts of oils, acids,
alkalis, salts, organic materials, or other substances deleterious to
concrete.

d. Protect mxing water and ice from contam nation during storage and
del i very.

e. Subnit test report showi ng water conplies with ASTM C1602/ C1602N\.

[ f. Wen nonpotable source is proposed for use, subnmit docunmentation on
effects of water on strength and setting tine in conpliance with
ASTM C1602/ C1602M.

12.3.3 Aggr egat e

2.3.3.1 Nor mal - Wei ght Aggr egat e

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

NOTE: ASTM C33/ C33M provi des many requirenents for
concrete aggregates. Requirements such as soundness
and the presence of del eterious substances shoul d
strictly be adhered to. G ading requirenents on the
ot her hand coul d be eval uated based on the overal

m xture design and not based on each i ndividua
aggregat e source.

Aggregat e gradi ng can be eval uated usi ng et hods

such as 0.45 power chart, the coarseness factor
chart, the "percent retained" or "18-8" method, and
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others. Quality concrete can be produced wi thout
neeting the gradi ng requirenments of ASTM C33/33M

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Conformto ASTM C33/C33M unless otherw se specified in the Contract
Docunments or approved by the contracting officer] [ ].

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 S R R R R O

NOTE: Specify a nom nal maxi mum size aggregate if
needed. Note that the nmaxi mum size aggregate can
differ for different portions of the structure.

Nom nal Maxi mum Si ze: the snall est sieve opening
t hrough which the entire amount of the aggregate is
permtted to pass.

Del ete the requirenent below if you do not want to
specify a maxi num si ze aggregate. Note that the
paragraph titled CONCRETE M X DESIGN linits the
nom nal maxi mum si ze of aggregate based on the

di mensi on of a nenber and spaci ng of reinforcenent.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

b. Obtain aggregates used in concrete fromthe sane sources and have the
sanme size range as aggregates used in concrete represented by
submitted field test records or used in trial mxtures.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Cal ci um carbonate sands (I|inestone or
dolomtic linestone) are softer than siliceous
sands; when subject to abrasion, |inestone sands in
concrete polish and cause skid problens. To ensure
t hat soft manufactured cal ci um carbonate sands are
bl ended with harder sands (such as a natura
siliceous sands), specify a 50 percent acid

i nsol ubl e sand requirement when concrete is subject
to abrasion (ex: pavenents).

Note that for blended sands, the linmt is for the
bl end of sand and not for each individual source of
sand. Concrete produced w th manufactured sands

m ght require a higher wc ratio, higher cenent
content, or higher adm xture dosages to obtained the
requi red workability and instability; Mst hardened
concrete properties (strength and durability)
however will not be affected by the usage of 100
percent manufactured sand. |If finishability is an
i ssue, then consider specifying 50 percent natura
sand.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

c.[ Provide sand that is at |east 50 percent acid insoluble based on
ASTM D3042.][ Provide sand that is at |east 50 percent natural sand.]

d. Store and handl e aggregate in a manner that will avoid segregation and
prevents contamination by other materials or other sizes of
aggregates. Store aggregates in locations that will permt themto
drain freely. Do not use aggregates that contain frozen | unps.
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2.

2.

2.

e. Subnit types, pit or quarry locations, producers' nanes, aggregate
supplier statenent of conpliance with ASTM C33/ C33l, and ASTM C1293
expansi on data not nmore than 18 nonths ol d.

3.3.2 Li ght wei ght Aggregate
Li ght wei ght aggregate in accordance with ASTM C330/ C330M.

3.3.3 Recycl ed Aggregate Materials

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

NOTE: Use of materials with recycled content,

cal cul at ed based on post-industrial and
post - consuner percentage content, contributes to the
follow ng LEED credit: M. Coordinate with Section
01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG

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

Use a mininumof[ 25] | ] percent recycl ed aggregate, dependi ng on
| ocal availability and conformng to requirenents of the nix design
Recycl ed aggregate to include: [ recovered glass][ recovered concrete][
recovered porcel ain][ recovered stone] [ ] that nmeets the aggregate
requi renents specified. Submt recycled nmaterial request with the
aggregate certification submttals and do not use until approved by the
Contracting Oficer.

3.4 Adm xt ur es

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

NOTE: There are 4 main classes of adm xtures for
concrete:

- Water Reducers: Used to reduce the quantity of
m xi ng water required to produce concrete of a given
consi st ency.

- Set Control: to retard or accel erate concrete
setting tinme.

- Durability Enhancing: to enhance the durability of
concrete. These include air entraining adm xture,
corrosion inhibitors, ASR inhibitors, Shrinkage
reducers, and others.

- M scel l aneous admi xtures: these include coloring
adm xtures, foam ng agents, viscosity nodifiers, etc.

Speci fying water reducers or set control adm xtures
is not necessary. The contractor should choose the
conbi nati on of these adm xtures as needed and as
recommended by the adm xture manufacturer
Air-entraining adm xture dosage is controlled by the
air content requirenments specified in the paragraph
titled DURABILITY. Thus, the specifier does not
need to specify when an air-entraining adm xture
shoul d be used. Oher specialty adm xtures however,
such as corrosion inhibitors, ASR inhibitors, or
shri nkage reducers should be specified in this
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par agraph i f needed.

For nmore informati on on concrete adm xtures refer to
ACl 212.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Chenmical adm xtures must conformto ASTM C494/ C4A94v.
b. Air-entraining adm xtures must conformto ASTM C260/ C260N

c. Do not use calciumchloride adm xtures[.][ unless approved by the
contracting officer.]

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

NOTE: A corrosion-inhibiting adm xture provides
suppl enental corrosion protection, specify if such
an adm xture is required under exposure Cl or C2.

An ASR-inhi biting adm xture provides suppl enent al
protection to concrete when reactive aggregate is
used. Specify if the usage of ASR-inhibiting

adm xtures is required.

Specify if, when, and where any other specialty
adm xtures are required. Note that such

requi renents could al so be specified in the
paragraph titled CONCRETE M X DESI GN

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

e.[ Use a corrosion-inhibiting adm xture for concrete classified under
exposure category[ Cl][ C2].]1[ Use an ASR-inhibiting adm xture for
concrete containing aggregate susceptible to ASR] [ ]

f. Adm xtures used in concrete nust be the same as those used in the
concrete represented by submitted field test records or used in trial
m xt ures.

g. Protect stored adm xtures agai nst contam nation, evaporation, or
damage.

h. To ensure uniformdistribution of constituents, provide agitating
equi prent for adm xtures used in the formof suspensions or unstable
solutions. Protect liquid adm xtures fromfreezing and from
tenperature changes that woul d adversely affect their characteristics.

i. Submt types, brand nanes, producers' nanes, nanufacturer's technica
data sheets, and certificates showi ng conpliance w th standards
requi red herein.

.4 M SCELLANEQUS NATERI ALS

4.1 Concrete Curing Materials

Provi de concrete curing material in accordance with ACI 301 Section 5 and

ACl 308.1 Section 2. Submt product data for concrete curing conpounds.
Submit nanufactures instructions for placenent of curing conpound.
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2.4.2 Nonshri nk G out

Nonshrink grout in accordance with ASTM C1107/C1107M.
2.4.3 Fl oor Finish Materials
2.4.3.1 Li quid Chenical Floor Hardeners and Seal ers

a. Hardener must be a col orl ess aqueous sol ution containing a blend of
inorganic silicate or siliconate material and proprietary conponents
conbined with a wetting agent; that penetrates, hardens, and densifies
concrete surfaces. Submt manufactures instructions for placenent of
liquid chem cal floor hardener

b. Use concrete penetrating sealers with a | ow (nmaxi mum 100 grans/liter,
| ess water and | ess exenpt compounds) VOC content. Submit
manuf actures instructions for placenment of sealers.

2.4.3.2 Abr asi ve Aggregate for Nonslip Aggregate Finish

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \When abrasive aggregate is required, delete
one of the follow ng two paragraphs as required.

Al umi num oxi de and enery abrasive grits are

bl acki sh-gray and nonsparkling; silicon carbide
abrasive grits are black and sparkling.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Aggregate must be packaged, factory-graded fused al um num oxide grits, or
crushed enery contai ning not |ess than 40-percent al um num oxi de and not
| ess than 25-percent ferric oxide. Aggregate nmust be rust proof,
nongl azi ng and unaffected by freezing, noisture, and cleaning naterials.

][ Aggregat e nmust be packaged, factory-graded, silicon carbide grits.
Aggregate nmust be rust proof and unaffected by freezing, noisture, and
cl eaning material s.

][ Aggregate nmust be well-graded in size fromparticles retai ned on 600
m croneter sieve No. 30 sieve 0.0236 inch to particles passing 2.36 nm
sieve No. 8 sieve 0.0929 inch

12.4.3.3 Dry Materials for Col ored War-Resi stant Finish

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

NOTE: When col or nust be indicated, avail able
colors are natural, bright red, dark red, terra
cotta, green, and gray.

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

[ Provide nmaterials that are packaged, dry, and a conbination of naterials
formul ated for producing colored and wear-resistant nmonolithic surface
treatments; they nust include portland cement, graded-quartz aggregate,
coloring pignents, and di spersing agents. Provide coloring pigments that
are finely ground, nonfacing mneral oxides prepared especially for the
purpose and interground with the cement.

12.4.3.4 Aggregate for Heavy-Duty \War-Resi stant Finish

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: When heavy-duty, wear-resistant finish is
required, delete first paragraph. Delete follow ng
par agr aphs when m neral aggregate is not required.
Del et e second paragraph when iron aggregate is not
required.

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

Provi de aggregate that is traprock or enery, as follows:

Traprock nust be packaged, crushed, natural, fine-to-nedium grained,

i gneous rock, such as diabase, basalt, or black granite. Provide traprock
aggregate that is well-graded in size fromparticles retained on 4.75 mm
sieve No. 4 sieve 0.187 inch to particles passing 9.5 nmr 3/8-inch sieve.]

Emery must be packaged, factory-graded, crushed, natural -emery ore,

cubi cal or polyhedral in form containing not |ess than 35-percent

al um num oxi de and not |ess than 24-percent ferric oxide. Provide enmery
aggregate that is well graded in size fromparticles retained on 300

m croneter sieve No. 50 sieve 0.0118 inch to particles passing 2.36 mm
sieve No. 8 sieve 0.0929 inch.]

][ Provide iron aggregate, as foll ows:

Iron nust be packaged, ground and graded cubicle iron particles with

di spersing agents, fornulated to blend with portland cenment for producing
wear -resi stant nmonolithic surface treatnents. Provide aggregate that is
free of nonferrous netals, oil, grease, soluble alkaline conpounds, rust,
and inmpurities and that is well-graded in size fromparticles retained on
300 m croneter sieve No. 50 sieve 0.0118 inch to particles passing 2.36 nm
sieve No. 8 sieve 0.0929 inch

12.4.3.5 Aggregate for Heavy-Duty Fl oor Toppi ng

Provide emery (or may be traprock or traprock-screenings) fine aggregates,
as specified.

Provide emery that is packaged, factory-graded, crushed natural enery ore
contai ni ng not | ess than 35-percent al um num oxi de and not |ess than
24-percent ferric oxide. Provide aggregate that is cubical or polyhedra
in formand does not change its physical or chemical nature in the
presence of moisture. G ade aggregate to a fineness nmodulus of 3.9 to
4.0, with 100 percent passing 9.5 mr 3/8-inch sieve and not |ess than 95
percent retained on 150 micronmeter No. 100 sieve. Deliver enery in

noi st ure-resi stant bags.

Provide traprock that is packaged, crushed, natural, fine- to
medi um gr ai ned i gneous rock such as di abase, basalt, or black granite.
Uniformy grade coarse aggregate with 100 percent passing 12.5 mr 1/2-inch
sieve, 30 to 50 percent passing 9.5 nmm 3/8-inch sieve, 0 to 15 percent
passing 4.75 nmr No. 4 sieve, and O to 5 percent passing 2.36 nm No. 8

si eve.

Provi de fine aggregate using traprock that conforns to ASTM C33/ C33V,
except gradation. Grade fine aggregate within the following limts:
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S| EVE PERCENT PASSI NG
9.5 Mmm 3/ 8 in. 100

4.75 mm No. 4 95 to 100

2.36 nm No. 8 65 to 80

1.18 nmm No. 16 45 to 65

600 mi croneter No. 30 25 to 45

300 microneter No. 50 5to 15

150 micrometer No. 100 0to5

Del i ver traprock coarse aggregate and fine aggregate in noisture-resistant
bags.

2.4. 4 Expansi on/ Contraction Joint Filler

[ ASTM D1751][ or J[ASTM D1752] [Type I][ or ][Type II] [ ]. Provide
material 13 mr 1/2 inch thick[, unless otherw se indicated].

2.4.5 Joi nt Seal ants

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

NOTE: Using | ow VOC products contributes to the

follow ng LEED credit: EQ4. Include VOC submitta
if pursuing this LEED credit, and coordinate with
Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND

REPORTI NG

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

[ Subnmit manufacturer's product data, indicating VOC content.
12.4.5.1 Hori zontal Surfaces, 3 Percent Slope, Mxinmm
ASTM D6690 or ASTM C920, Type M dass 25, Use T.

2.4.5.2 Vertical Surfaces Greater Than 3 Percent Sl ope

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify ASTM C920 for vertical surfaces
greater than 3 percent slope and not subject to jet
fuel, gasoline, fuel oil, or other caustic |iquids.
For vertical surfaces greater than 3 percent slope
and subject to jet fuel, specify FS SS-S-200, no sag.

Kok ok ok kK Kk Kk Kk Kk kK kR Rk Kk kKRR Ak kR kR kA kK kK kK kA Kk k ok k
ASTM C920, Type M Grade NS, Cass 25, Use T[ NT].[ FS SS-S-200, no sag.]
2.4.5.3 Pref ormed Pol ychl oroprene El astomeric Type
ASTM D2628.
2.4.5.4 Lubricant for Prefornmed Conpression Seals

ASTM D2835.
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2.4.6 Vapor Retarder[ and Vapor Barrier]

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit title to correct choice. Use first

par agr aph where vapor retarder is required to

m ni m ze vapor transm ssion through the concrete and
a pernmanent vapor barrier is not required. Select
second bracketed opti on where pernmanent vapor
barrier is required. Vapor barriers should only be
used where required due to the required noisture
content of the slab for floor covering adhesi on and
as required for quality concrete, see AClI 360R
figure 4.7 for guidance when a vapor retarder is
needed. For protection against hydrostatic pressure
or conditions of excessive danmpness, specify an

appropriate waterproofing menbrane in Division 7.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

ASTM E1745 Cass Al B][ C polyethylene sheeting, mninmunr 0.25 mr 10 m ||
0.38 mr 15 mil] thickness or other equivalent naterial with a naxi mum
permeance rating of 0.04 perns per ASTM E96/ E96N

[ ASTM E1745 Class Al B][ C polyethyl ene sheeting, mnimm 0.38 nr 15 mi|
t hi ckness or ASTM E1993/ E1993NV bitunm nous nmenbrane or ot her equival ent
material with a maxi num perneance rating of 0.01 perns per ASTM E96/ E96M.

] Consider plastic vapor retarders and adhesives with a high recycl ed
content, lowtoxicity low VOC (Vol atile Organi c Conmpounds) | evels.

2.4.7 Dovet ail Anchor Sl ot

Prefornmed netal slot approximately 25 mmby 25 nr 1 inch by 1 inch of not
| ess than 22 gage gal vani zed steel cast in concrete. Coordinate actua
size and throat opening with dovetail anchors and provide with renovable
filler material.

2.5 CONCRETE M X DESI GN

2.5.1 Properti es and Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ecting concrete proportions involves
bal ance anong requirenents for placeability,

wor kabi lity, finishability, strength, durability,
density, appearance, econony of the resulting

m xture, and other desired properties.

Properties specified in this paragraph such as
strength, slunmp, aggregate size, etc. will be used
to proportion concrete m xtures and/or order
ready-m x concrete. For nore on ready-m x concrete
see paragraph on READY-M X CONCRETE and ASTM

C94/ C94M  Note that the required information for
ordering concrete is discussed in section 6 of ASTM
C94/ C94M

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

a. Use materials and material combinations listed in this section and the
contract docunents.
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EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

NOTE: A mininmum cenmentitious material content limt
for concrete is generally not required for nost
portions of a structure. 1In the case of

fl oors/slabs, a minimmcontent of cenent could be
required to inprove the finishability of the
surface. A finishing crew night have a hard tine
finishing a surface made with a | ean concrete

m xture; in such cases a m ni num content of
cenentitious materials should be required.

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

b. Cenentitious material content nust be adequate for concrete to satisfy
the specified requirements for strength, wcm durability, and
finishability described in this section and the contract docunents.

[ The m ni mum cenentitious material content for concrete used in floors
nmust neet the follow ng requirenents:

Nomi nal maxi mum si ze of M ni mum cenentitious materia
aggregate, mmin. content, kg per cubic neter
pounds per cubic yard

37.5 1-1/2 280 470
251 310 520

19 3/4 320 540
9.5 3/8 360 610

]

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

NOTE: This requirement for slunp is a genera
requi renent for all concrete nenbers. |If specific
requi renents are needed for a portion of the
structure then add those requirenents to the table
| ocated at the end of this paragraph

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

c. Selected target slunp must neet the requirements of this section, the
contract documents, and rmust not exceed 230 mr 9 in. Concrete mnust
not show visi bl e signs of segregation

d. Enforce the target slunp for the duration of the project. Detern ne
the slump by ASTM C143/C143N. Slunp tol erances nust neet the
requi rements of ACI 117.

e. The nom nal nmaxi num size of coarse aggregate for a mi xture nust not
exceed three-fourths of the nminimum clear spacing between
rei nforcement, one-fifth of the narrowest dinension between sides of
forms, or one-third of the thickness of slabs or toppings.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Exposure Class F1, F2, or F3 are defined in
t he paragraph titled DURABILITY.

R I S Sk R S S
f. Concrete must be air entrained for menbers assigned to Exposure d ass

SECTION 03 30 00 Page 42



F1, F2, or F3, with the total air content in accordance with the
requi renents of the paragraph titled DURABILITY.

g. Measure air content at the point of delivery in accordance with
ASTM C173/ C173N or ASTM C231/ C231N

h. Concrete for slabs to receive a hard-trowel ed finish nust not contain
an air-entraining adnixture or have a total air content greater than 3
percent.

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

NOTE: Specify the properties and requirenents
needed for each portion of the structure. Note that
the values given for the first entry "Footings" is
an exanple to illustrate how this table should be
used. Mdify this table by adding or deleting

i nformati on and rows as needed for your project.

- Mnimumf'c (conpressive strength): Specify the
requi red conpressive strength value and age for each
portion of the structure. The strength val ue

speci fied shoul d be based on the val ue used for
structural strengths or durability requirenments,

whi chever controls. The age (7, 28, 56, 90) should
be specified based on the needs of the project.
28-day strength is nmost commonly specified (default
age for conpressive strength). 7-day strength is
specified only when high early strength is required
on a project. 56- and 90-day strength requirenents
are specified for mxtures with relatively higher
contents of pozzolanic nmaterials because these

m xtures require nmore time to gain strength. A

hi gher conpressive strength nmay be required for
durability considerations. For floors, the
specified compressive strength f'c will generally
depend upon the intended use and expected wear

unl ess durability considerations dictate higher
strengths. |If the floor will be exposed to abrasive
wear fromearly construction traffic, consider
requiring a mnimum conpressive strength at 3 days
of 1800 psi or higher. Refer to ACl 302. 1R for

gui dance on conpressive strengths to specify for
various classes of floors.

- Informati on on exposure categories can be found in
t he paragraph titled DURABILITY and Chapter 19 of
ACl 318. Choose the exposure categories for each
portion of the structure as needed. Note that FO,
C0, SO, and W) are exposure categories that have no
additional durability requirements and could be
consi dered as default val ues.

- Msc. Requirenents: Add any requirenment or
property ot her than conpressive strength, including
aggregate size or gradation, wc ratio and/or air
content (if either is different than durability
requirenents), slunp Iimts, fiber dosages, etc.
Note that the default information in this table is
gi ven as an exanple of information that could be
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added; nodify the table as needed.

- For
213R

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

i. Concrete properties and requirements for each portion of the structure
are specified in the table bel ow
DURABI LI TY for

i nformati on on |ightweight concrete see AC

requi renents.

Refer to the paragraph titled
nore details on exposure categories and their

M ni num £'c MPa Exposure M scel | aneous Requirenents
psi Cat egori es”
Footi ngs [35] [S0] [S1] [Max. slump: [15 cn] [6 in.]
[ 19] [s2] [s3]; [ 11
[ 1 [CO0] [C1] _ _
[ 5000] [C2]; [ Nomi nal maxi mum aggregate size
[ 3000] [W] [W] nust be [12.5 mm{[19 nmi[25 mmi
[ 1 at [7] [ve]; [1/2 in.][3/4 in.][1in.]
[28] [56] [90] [FO] [F1] I
days [F2] [F3]
Col ums and walls |[35] [SO0] [Ss1] [ Nom nal maxi num aggregate size
[19] [S2] [S3]; |nmust be [12.5 nmmi[19 nmi[25 mmi
[ 1 [Co] [C1] [1/2 in.][3/4 in.][21 in.]
[ 5000] [C2]; I
[ 3000] [W] [W]
____1at [7] [we];
[28] [56] [90] [FO] [F1]
days [F2] [F3]
Beans and el evated |[35] [S0] [Ss1] [ Noni nal nexi num aggr egate size
sl abs [19] [S2] [S3]; |nmust be [12.5 nmmi[19 mmi[25 mmi
[ 1 [Co] [cC1] [1/2 in.][3/4 in.][1 in.]
[ 5000] [C2]; I
[ 3000] [W] [W]
[____ ] at [7] [ve];
[28] [56] [90] [FO] [F1]
days [F2] [F3]
Sl abs- on- gr ound [35] [S0] [s1] [Mn. dosage [0.9] [1.5] [____ 1]
[19] [S2] [S3]; (kg per cubic nmeter) (pounds per
[ 1] [CO] [C1] cubic yard) for synthetic
[ 5000] [C2]; m cro-fiber]
[ 3000] [VWO] [W]
[ 1 at [7] [We]; [Mn. dosage [2.4][4] [____1
[28] [56] [90] [ FO] [F1] (kg per cubic neter) (pounds per
days [F2] [F3] cubic yard) for synthetic

macro-fi ber]

[Mn. dosage [30] [50] [___ 1]
(kg per cubic neter) (pounds per
cubic yard) for steel fibers]
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M ni mum £'c MPa Exposure M scel | aneous Requirenents
psi Cat egori es”

Li ght wei ght [ 5000] [S0] [s1] [ Mex. density of [1840] [115]
concrete suspended |[3000] [S2] [S3]; |[1680] [105] [____ ] (kg per
sl ab 1 [Co] [C1] cubic neter) (pounds per cubic

[ 35] [C2]; foot)]

[19] [VO] [W]

[____ ] at [7] [ V] ;

[28] [56] [90] [ FO] [F1]

days [F2] [F3]
Concrete Toppings |[5000] [S0] [S1] [Mex. slunp: [15 cnm] [6 in.]

[ 3000] [S2] [S3]; |[—__11

[ [Q0] [C1]

[ 35] [C2];

[19] [VO] [W]

[____ ] at [7] [ V] ;

[28] [56] [90] [FO] [F1]

days [F2] [F3]

2.5.2 Durability

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

NOTE: Proportions required for durable concrete nay
t ake precedence over those for strength. Durability
can be nore inmportant than strength to the overal
performance of the conpleted work. Concrete should
be proportioned to resist the effects of exposures
that can deprive it of serviceability. Durability
is related to strength, but is also affected by
factors which strength al one does not indicate.
Strength tests alone are not a good predictor of
durability. Additional durability tests on concrete
and its components could be performed to insure that
durabl e concrete is produced.

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

2.5.2.1

Al kal i - Aggregat e Reaction

Do not use any aggregate susceptible to al kali-carbonate reaction (ACR).
Use one of the three options below for qualifying concrete mxtures to
reduce the potential of alkali-silica reaction (ASR):

a. For each aggregate used in concrete, the expansion result determ ned
in accordance with ASTM C1293 rmust not exceed 0.04 percent at one year

b. For each aggregate used in concrete, the expansion result of the
aggregate and cenentitious materials conbination deternmined in
accordance with ASTM C1567 nmust not exceed 0.10 percent at an age of
16 days.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Al kali content in concrete (LBA), which is
sonetines referred to as alkali loading in concrete
is a function of how reactive an aggregate is to
al kalis. A lower LBA should be used with highly
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reactive aggregate.

The Iimt required bel ow was obtai ned from ACI 301
and shoul d cover nobst avail able aggregates. Limts
specific to certain aggregates could be obtained by
testing a conbination of cenentitious materials and
reactive aggregate being considered. |If a highly
reactive aggregate is being considered for a
project, the value of LBA being specified should be
verified or determned for that specific aggregate.

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

c. Alkali content in concrete (LBA) nmust not exceed [2.4 kg per cubic
neter] [4 pounds per cubic yard] | ] for noderately reactive
aggregate or [1.8 kg per cubic nmeter] [3 pounds per cubic yard]

[ ] for highly reactive aggregate. Determ ne reactivity by
testing in accordance with ASTM C1293 and categorize in accordance
with ASTM C1778. Alkali content is calculated as foll ows:
LBA = (cenment content, kg per cubic neter pounds per cubic yard) x
(equi val ent al kali content of portland cenent in percent/100 percent)
.5.2.2 Freezi ng and Thawi ng Resi stance
a. Provide concrete neeting the followi ng requirenents based on exposure

cl ass assigned to nmenbers for freezing-and-thaw ng exposure in
Contract Documents:

Exposure class| Maxi mum M ni num £'e, MPa psi Ar Addi ti ona
w/cm* cont ent Requi renent s
FO N A 17 2500 N A
F1 0.55 24 3500 Depends N A
on
aggregate
si ze
F2 0. 45 31 4500 Depends See linmts on
on maxi num
aggregate cenentitious
si ze mat eri al by nass
F3 0. 40 35 5000 Depends See limts on
on maxi mum
aggregate cenentitious
si ze mat eri al by nass
F3 plain 0. 45 31 4500 Depends See limts on
concrete on maxi mm
aggregate cenentitious
si ze mat eri al by nass

*The maxi mum w/cm limits do not apply to |ightweight concrete.

b. Concrete nust be air entrained for nenbers assigned to Exposure C ass

F1, F2, or F3.
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Nom nal nmaxi mum Total air content, percent**

aggregate size, mmin. Exposure Cl ass F2 Exposure O ass F1
and F3
9.5 3/8 7.5 6.0
12.5 1/2 7.0 5.5
19.03/4 6.0 5.0
25.0 1 6.0 4.5
37.5 1-1/2 5.5 4.5
50 2 5.0 4.0
75 3 5.5 3.5

*Tol erance on air content as delivered rmust be plus/mnus 1.5 percent.

AFor f'c greater than 5000 psi, reducing air content by 1.0 percentage
point is acceptable.

Submit documentation verifying conpliance with specified requirenents.
For sections of the structure that are assigned Exposure C ass F3,

submit certification on cement conposition verifying that concrete
m xture neets the requirenments of the follow ng table:

Cerentitious material Maxi mum per cent of total
cenentitious material by mass*

Fl'y ash or other pozzolans conformng to 25
ASTM C618

Sl ag cenment conforming to ASTM C989/ CO89M 50

Silica fume conforming to ASTM C1240 10

Total of fly ash or other pozzol ans, slag 507

cenent, and silica funme

Total of fly ash or other pozzol ans and 357
silica fume

*Total cenentitious material also includes ASTM C150/ C150,
ASTM C595/ C595l, ASTM C845/ C845l, and ASTM C1157/ C1157N cenment. The
maxi mum per cent ages above nust i ncl ude:

i. Fly ash or other pozzol ans present in ASTM Cl1157/ Cl1157N or
ASTM C595/ C595 Type I P or Type I T bl ended cenent.

ii. Slag cement present in ASTM C1157/Cl157N or ASTM C595/ C595N
Type IS or Type IT bl ended cenent.

iii. Silica fume confornmng to ASTM C1240 present in
ASTM C1157/ C1157N or ASTM C595/ C595N Type IP or Type I T bl ended
cenent .

AFly ash or other pozzolans and silica fume nmust constitute no nore
than 25 percent and 10 percent, respectively, of the total mass of the
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cenentitious materials.
2.5.2.3 Corrosion and Chl ori de Content

a. Provide concrete neeting the requirenments of the follow ng table based
on the exposure class assigned to nenbers requiring protection agai nst
rei nforcement corrosion in Contract Docunents.

b. Submt docunentation verifying conpliance with specified requirenents.

c. Determne water-soluble chloride ion content contributed from
constituents including water, aggregates, cenmentitious nmaterials, and
adm xtures for the concrete nmixture by ASTM C1218/ C1218N at age
bet ween 28 and 42 days.

d. The maxi num wat er-sol uble chloride ion (Cl-) content in concrete,
percent by mass of cenment is as follows:

Exposur e Maxi mum M ni mum Maxi mum wat er - sol ubl e
cl ass w/cm* f'c, MPa chloride ion (CL-)
psi content in concrete,
percent by nmass of
cenent

Rei nforced concrete

(60 N A 17 2500 1.00

C1 N A 17 2500 0.30

c2 0.4 35 5000 0.15
Prestressed concrete

o N A 17 2500 0. 06

C1 N A 17 2500 0. 06

c2 0.4 35 5000 0. 06

*The maximumw cmlinmts do not apply to |ightweight concrete.
2.5.2.4 Sul f at e Resi stance

a. Provide concrete neeting the requirenents of the follow ng table based
on the exposure class assigned to nenbers for sul fate exposure.

Exposure | Maxi mum | M ni mum Required cenentitious material s-types Cal ci um
cl ass w cm f'c, chl ori de
MPa psi adm xture
ASTM ASTM ASTM
SO N A 17 2500 N A N A N A No
restrictions
S1 0.50 28 4000 [ 1*n Types with %S No
(M) restrictions
desi gnation
S2 0. 45 31 4500 A Types with HS Not
(HS) permtted

desi gnation
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Exposure | Maxi mum | M ni mum Required cenentitious material s-types Cal ci um
cl ass w cm f'c, chl ori de
MPa psi admi xture
ASTM ASTM ASTM
S3 0. 45 31 4500 | V + pozzolan | Types with HS + Not
or slag (HS) pozzol an or permtted
cenent ** designation |slag cenent**
pl us
pozzol an or
sl ag cenent **
S3 0. 40 34 5000 \fx** Types with HS Not pernitted
(HS)
desi gnation

* For seawater exposure, other types of portland cenents with
tricalciumaluninate (C3A) contents up to 10 percent are acceptable if
the w cm does not exceed 0. 40.

** The amount of the specific source of the pozzolan or slag cenent to
be used nust be at |east the amount determ ned by test or service
record to inmprove sul fate resistance when used in concrete containing
Type V cenent. Alternatively, the anmount of the specific source of

t he pozzolan or slag used nmust not be less than the anpbunt tested in
accordance with ASTM C1012/ C1012N and neeting the requirenments maxi num
expansi on requirenents listed herein

*** |f Type V cenent is used as the sole cenentitious material, the
optional sulfate requirenment of 0.040 percent naxi mum expansion in
ASTM C150/ C150N is required.

A Other avail able types of cenment, such as Type Il or Type |, are
acceptable in exposure classes S1 or S2 if the C3A contents are | ess
than 8 or 5 percent, respectively.

b. The maximumw cmlimts for sulfate exposure do not apply to
I i ght wei ght concrete.

c. Alternative conbinations of cementitious materials of those listed in
this paragraph are acceptable if they nmeet the maxi mum expansi on
requirenents listed in the follow ng table:

Exposure cl ass Maxi mum expansi on when tested using ASTM C1012/ C1012M

At 6 nont hs At 12 nont hs At 18 nont hs
S1 0. 10 percent N A N A
S2 0. 05 percent 0. 10 percent” N A
S3 N A N A 0. 10 percent

AThe 12-month expansion limt applies only when the measured expansion

exceeds the 6-nmonth nmaxi mum expansion limt.
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2.5.2.5 Concrete Tenperature

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify alternative maxi num concrete
tenmperature. |If concrete delivered in hot weather
with a tenperature higher than 35°C 95°F has been
used successfully in given climtes or situations,
t he higher tenmperature nmay be specified in place of
the 35°C 95°F limt.

Revi ew ACI 305R for guidance on specifying a higher
tenmperature limt.

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

The tenperature of concrete as delivered nust not exceed[ 35 degrees C 95
degrees F] | ].

2.5.2.6 Concrete Perneability
a. Provide concrete neeting the requirenents of the follow ng table based

on exposure class assigned to nenbers requiring |ow pernmeability in
the Contract Documents.

Exposure Maxi mum | M ni mum f' c, Addi ti onal
cl ass w/cm* MPa psi m ni num
requiremnents

W N A 17 2500 None
W 0.5 28 4000 None
w2 0.50 28 4000 None

*The maximumw cmlinmts do not apply to |ightweight concrete.
b. Submt docunentation verifying conmpliance with specified requirenents.

2.5.3 Contractor's Option for Material Only

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

NOTE: Fill in appropriate state and title of
ref erenced specification where work is to be
acconplished. |If a special class of aggregate and a

choice of other materials exists in the state
specification, specify that class of aggregate and
choice of material. Fill in applicable strength
class or other appropriate identification of
concrete strength specified in state Departnent of
Transportation specifications. Do not use for
NAVFAC LANT proj ects.

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

At the option of the Contractor, those applicable nmaterial sections of

[ ] DOT RBS for Cass[ Al [ ] strength concrete govern in lieu of
this specification for concrete. Do not change the sel ected option during
t he course of the work.
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2.5.4 Trial M xtures
In accordance with ACI 301

2.5.5 Ready-M x Concrete

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

NOTE: ASTM C94 covers requirenments for ready-m X
concrete but does not cover requirenents for
pl acenent, consolidation, curing, or protection of
the concrete after delivery to the purchaser

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

Provi de concrete that neets the requirenents of ASTM C94/ C94\.

Ready- m xed concrete manufacturer nust provide duplicate delivery tickets
with each | oad of concrete delivered. Provide delivery tickets with the
following information in addition to that required by ASTM C94/ CO4lv:

a. Type and brand cenent

b. Cement and supplenentary cenentitious materials content in 43-kil ogran
94- pound bags per cubic neter yard of concrete

c. Maximum si ze of aggregate

d. Amount and brand name of adm xtures

e. Total water content expressed by water cementitious material ratio
2.6 REI NFORCENMENT

Shop Fabricate reinforcing bars to conformto shapes and di nensi ons
i ndi cated for reinforcenent, and as foll ows:

a. Bend reinforcement cold. Reinforcement nust be bent cold in the shop
to shapes as indicated. Rebending of a reinforcing bar that has been
bent incorrectly is not permtted. Bending nust be in accordance with
t he standard approved practice and by approved machi ne net hods.
Provi de hooks and bends that are in accordance with the Contract
Docurments. Fabricate reinforcenent in accordance with fabricating
tol erances of ACl 117.

b. Submt manufacturer's certified test report for reinforcenment.

c. Subnmit placing drawi ngs showi ng fabrication dimensions and pl acenment
| ocations of reinforcenment and reinforcement supports. |Indicate
| ocations of splices, lengths of lap splices, and details of
nmechani cal and wel ded splices.

d. Subnit request with locations and details of splices not indicated in
Contract Documents.

e. Subnit request to place colum dowels w thout using tenplates.

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

NOTE: Specify if and where (locations) field
bendi ng or straightening of reinforcing bars is
permtted.
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[ f. Submit request and procedure to field-bend or straighten reinforcing
bars partially enbedded in concrete at |ocations not indicated in
Contract Documents. Field bending or straightening of reinforcing
bars is pernmitted] where indicated in the Contract Docunents][ in the
followi ng locations: | 11

][g. Submit request for field cutting, including |ocation and type of bar
to be cut and reason field cutting is required.

] Deliver reinforcing bars bundl ed, tagged, and nmarked. Tags nust be netal
with bar size, length, mark, and other information pressed in by nmachine.
Mar ks nmust correspond with those used on the placing draw ngs.

2.6.1 Rei nf orci ng Bars

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

NOTE: ASTM A706/ A706M bars are nmainly used in
seismc design or for welding. |Include ASTM
A767/ A767M for gal vani zed rei nforcing bars.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Use second recycled content option throughout
this section if Contractor is choosing recycled
content products in accordance with Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Deforned, except spirals, |oad-transfer dowels, and welded wire
rei nforcement, which may be plain

b. ASTM A615/ A615NV with the bars marked S, Grade [420][550][ 690]
[60][80][100]; or ASTM A996/ A996N with the bars marked R G ade
[350][420] [50][60], or nmarked A, Grade [300][420] [40][60].[ Cold
drawn wire used for spiral reinforcement nust conformto
ASTM A1064/ A1064N. ][ Provide reinforcing bars that contain a mni num
of [100]] ] percent recycled content.][ See Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG for cunul ative tota
recycled content requirenments.]

c.[ Reinforcing bars may contai n post-consuner or post-industria
recycled content.][ Subnmit docunentation indicating percentage of
post-industrial and post-consumer recycled content per unit of
product. Indicate relative dollar value of recycled content products
to total dollar value of products included in project.]

d. Subnit mll certificates for reinforcing bars.

2.6.1.1 Gal vani zed Rei nforcing Bars

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: dass 1 has a zinc coating that is thicker
than Class 2. For Class 1 bars, fabrication can be
perfornmed before or after coating. |If fabrication
is performed after coating then damage caused by
fabrication should be repaired according to ASTM
A767/ 767M
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I f needed, add any requirenents for bars that
requi re special finished bend dianeters and indicate
their |ocations.

ASTM A1094 provides 2 mils of coating and can be
fabricated after coating. Any damage shoul d be
repai red according to ASTM A1094/ A1094M  The
systens are not equals and the designer should
choose based on the requirenents of the project.

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

a.

Provi de zinc-coated (gal vani zed) reinforcing bars that conformto|
ASTM A767/ A767N,[ O ass 1][ Cass 2][ with gal vanizing[ before]]
after] fabrication] as required by the contract Docunments][ or]]
ASTM A1094/ A1094MV] .

Repair coating damage incurred during shi pnment, handling, and placing
of zinc-coated (gal vani zed) reinforcing bars in accordance with

ASTM A780/ A780N. | f danmaged areas on bars exceed 2 percent of surface
area in each linear foot, bar nust not be used. The 2 percent limt
on maxi num al | oned damaged coating area includes previously repaired
areas damaged before shipnent as required by ASTM A767/ A767\.

2.6.1.2 Epoxy- Coat ed Rei nforcing Bars

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: ASTM A775/ A775M are coated in a straight and
t hen bent as needed whil e ASTM A934/ A934M are bent
prior to coating. Bending after coating mght result
in the epoxy coating to crack or debond from steel

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

a.

d. [

Provi de epoxy-coated reinforcing bars that conformto[ ASTM A775/ A775M
][ ASTM A934/ A934N], Grade[ 60][ 80][ 100].

Apply coatings in plants that are certified in accordance with
Concrete Reinforcing Steel Institute (CRSI) Epoxy Coating Pl ant
Certification Program or an equival ent program acceptable to the
contracting officer

Repair coating damage incurred during shi pnent, storage, handling, and
pl aci ng of epoxy-coated reinforcing bars. Repair danaged coating
areas with patching naterial conformng to ASTM A775/ A775N or

ASTM A934/ A934l as applicable and in accordance with materi al

manuf acturer's witten recommendations. |If danmaged coating area on
bars exceed 2 percent of surface area in each linear foot, bar mnust
not be used. The 2 percent limt on danaged coating area includes
repai red areas damaged before shipnent as required by ASTM A775/ A775N
or ASTM A934/ A934N as applicable. Fading of coating color is not a
cause for rejection of epoxy-coated reinforcing bars.

Submit concrete Reinforcing Steel Institute (CRSI) Epoxy Coating
Plant Certification][ inspection and quality-control program of plant
appl yi ng epoxy coating if proposed plant is not certified in
accordance with CRSI Epoxy Coating Plant Certification Progran.

Handl e and store coated reinforcing bars in accordance w th|
ASTM A775/ A775M [ or][ ASTM A934/ A934N]. If the manufacturer stores
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bars outdoors for nore than 2 nonths, cover coated reinforcenent with
opaque protective nmaterial.

2.6.1.3 Dual - coat ed Rei nforcing Bars

a. Zinc and epoxy dual -coated reinforcing bars nust conformto
ASTM A1055/ A1055M

b. Repair coating damage incurred during shipnent, storage, handling, and
pl aci ng of zinc and epoxy dual -coated reinforcing bars. Repair
damaged coating areas with patching material conformng to
ASTM A1055/ A1055 and in accordance with material manufacturer's
witten recommendations. |If damaged coating area on bars exceed 2
percent of surface area in each linear foot, bar nust not be used.

The 2 percent |imt on damaged coating area includes repaired areas
damaged before shipment as required by ASTM A1055/ A1055N. Fadi ng of
coating color is not a cause for rejection of zinc and epoxy
dual - coat ed reinforcing bars.

2.6.1.4 Stainless Steel Reinforcing Bars
Meet the requirements of ASTM A955/ A955\.
2.6.1.5 Headed Rei nforcing Bars

Conformto ASTM A970/ A970N i ncl udi ng Annex Al, and other specified
requi renents.

2.6.1.6 Bar Mats
a. Conformto ASTM A184/ A184M.
b. |If coated bar mats are required, repair damaged coating as required in
the paragraph titled GALVANI ZED REI NFORCI NG BARS EPOXY- COATED
REI NFORCI NG BARS and DUAL- COATED REI NFORCI NG BARS
2.6.1.7 Headed Shear Stud Rei nforcemnent
Headed studs and headed stud assenblies nmust conformto ASTM A1044/ A10440.
2.6.2 Mechani cal Rei nforcing Bar Connectors

a. Provide 125 percent mininumyield strength of the reinforcenent bar

b. Mechanical splices for galvanized reinforcing bars must be gal vani zed
or coated with dielectric materi al

c. Mechanical splices used with epoxy-coated or dual -coated reinforcing
bars must be coated with dielectric materi al

d. Subnit data on mechanical splices denonstrating conpliance with this
par agr aph.

2.6.3 Wre

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

NOTE: Include in your Contract Docunents the wire
size, yield strength or grade, and any additiona
requi renents not specified here for wres.
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2.

For nore information on wire reinforcement refer to
WRI (Wre Reinforcenment Institute) docunents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

6.

[

4

Provide wire reinforcenent that contains a mninumof[ 100] [ ]
percent recycled content.][See Section 01 33 29 SUSTAI NABI LI TY

REQUI REMENTS AND REPORTI NG for cunul ative total recycled content

requi renents. Wre reinforcenent may contai n post-consumner or
post-industrial recycled content.] Provide flat sheets of welded wire
rei nforcement for slabs and toppings.

Pl ain or deformed steel wire nmust conformto ASTM A1064/ A1064\V.
Stainless steel wire nust conformto ASTM A1022/ A1022M.

Epoxy-coated wire nust conformto ASTM A884/ A884lN. Repair coating
danmage incurred during shipment, storage, handling, and placing of
epoxy-coated wires nust be repaired. Repair danmaged coating areas
with patching material in accordance with nmaterial nmanufacturer's
witten recommendations. |f damaged area exceeds 2 percent of surface
area in each linear foot of each wire, wire must not be used. The 2
percent Iimt on damaged coating area includes repaired areas damaged
bef ore shi pnment as required by ASTM A884/ AB84l. Fadi ng of coating
color is not a cause for rejection of epoxy-coated wire reinforcenent.

Wl ded Wre Rei nforcenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include in your Contract Docunents the wel ded
wire yield strength or grade, size and spaci ng, and
any additional requirenents not specified here for

W res.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

Use wel ded wire reinforcenent specified in Contract Docunents and
conforming to one or nore of the specifications given herein.

Plain wel ded wire reinforcenent nust conformto ASTM A1064/ A1064,
with wel ded intersections spaced no greater than 300 mr 12 in. apart
in direction of principal reinforcenment.

Def or med wel ded wire reinforcement nust conformto ASTM A1064/ A1064N,
wi th wel ded intersections spaced no greater than 400 mr 16 in. apart
in direction of principal reinforcement.

Epoxy-coated wel ded wire rei nforcenent nust conformto ASTM A884/ AB84.
Repair coating damage incurred during shi pnent, storage, handling, and
pl aci ng of epoxy-coated welded wire reinforcenent in accordance with
ASTM A884/ A884N. Repair danaged coating areas with patching naterial
in accordance with material manufacturer's witten recomrendati ons.

| f damaged area exceeds 2 percent of surface area in each |linear foot
of each wire or welded wire reinforcement, the sheet containing the
danmaged area nust not be used. The 2 percent |imt on danaged coating
area includes repaired areas damaged before shipnent as required by
ASTM A884/ A884N. Fading of coating color is not a cause for rejection
of epoxy-coated wel ded wire reinforcenent.

Stai nl ess steel welded wire reinforcenent nust conformto
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2.

2.

6.

5

ASTM A1022/ A1022N

Zinc-coated (gal vani zed) wel ded wire reinforcenment nust conformto

ASTM A1060/ A1060N. Repair coating damage incurred during shipment,
storage, handling, and placing of zinc-coated (gal vanized) welded wire
rei nforcement in accordance with ASTM A780/ A780N. |f damaged area
exceeds 2 percent of surface area in each linear foot of each wire or
wel ded wire reinforcenent, the sheet containing the damaged area nust
not be used. The 2 percent limt on danaged coating area includes

repai red areas damaged before shipment as required by ASTM A1060/ A1060W.

Rei nf orci ng Bar Supports

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

NOTE: Include in your Contract Docunents the types
of reinforcenent supports and | ocation used within
the structure. Refer to Chapter 3 in CRSI MSP 2.

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

a.

b

[

Provi de reinforcement support types within structure as required by
Contract Documents. Conformto CRSI RB4.1. Submit description of
rei nforcement supports and materials for fastening coated
reinforcement if not in conformance with CRSI RB4. 1.

For epoxy-coated rei nforcenent, use epoxy-coated or other
di el ectric-polyner-coated wire bar support.][ For zinc-coated

rei nforcement, use galvanized wire or dielectric-polymer coated wire
bar supports.]

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

NOTE: Supports must be coated when using
epoxy- coat ed reinforcing bars.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

d.

6.

[

6

Legs of supports in contact with formvrk may be hot-di p gal vani zed,
or plastic coated after fabrication, or stainless-steel bar supports.

Mnimuni 5][ 10] | ] percent post-consuner recycled content, or
m ni munf 20][ 40] [ ] percent post-industrial recycled content.]]
See Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG f or
cumul ative total recycled content requirenents. Plastic and steel may
contai n post-consumer or post-industrial recycled content.]

Rei nforcing Fibers

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Only use fiber reinforcenent when approved by
t he designer. Draw ngs should indicate where fiber
reinforced concrete is located. Fiber reinforcing
is used to help: control cracking due to plastic
shri nkage; reduce permeability; and increase inpact
capacity; shatter resistance, abrasion resistance,
and toughness. Fiber reinforcing does not: contro
cracking due to structural stresses; significantly

i ncrease strength; control curling or creeping;
justify reducing structural nenbers; elimnate
control joints; or replace any nmonent or structura
steel reinforcement. Include flexural toughness
tests when reinforcement fibers are used to increase
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t oughness and when justified by size and i nportance
of job, but not when fibers are used only to control

pl astic shrinkage cracking. Include technica
representati ve when warranted by size and inportance
of job.

For nore information on fibers and their use in

concrete, refer to ACI 544 docunents.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

2.6.6.1 Synt hetic Fibers

In addition to the requirenents specified above, provide fiber reinforced
concrete in accordance with ASTM C1116/ C1116N Type I11, synthetic fiber

rei nforced concrete, and as follows. Provide synthetic reinforcing fibers
of [ 100 percent virgin] nonofil ament pol ypropyl ene fibers[, with a ninimm
of[ 5][ 10] [ ] percent post-consumer recycled content, or a m ninmm
of [ 20][ 40] [ ] percent post-industrial recycled content].[ See
Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG for cumnul ative
total recycled content requirenents. Fibers nay contain post-consuner or
post-industrial recycled content.]

Provide fibers that have a specific gravity of 0.9, a mnimumtensile
strength of 480 MPa 70 ksi, graded per manufacturer, and specifically
manufactured to an optinum gradation for use as concrete secondary
reinforcement. Add fibers at the batch plant.[ Toughness indices nust
neet requirenments for performance level |.][ Provide the services of a
qgqualified technical representative to instruct the concrete supplier in
proper batching and m xing of materials to be provided.]

2.6.6.2 St eel Fibers

If steel fiber-reinforced concrete is specified in Contract Documents for
provi di ng shear resistance, steel fibers nmust be deformed and conformto
ASTM A820/ A820N. Provide steel fibers with a |l ength-to-dianeter ratio of
at |least 50 and not exceed 100.

2.6.7 Dowel s for Load Transfer in Floors

Provi de greased dowels for load transfer in floors of the type, design

wei ght, and di mensi ons indicated. Provide dowel bars that are
plain-billet steel conformng to ASTM A615/ A615V, Grade 40. Provide dowel
pipe that is steel conformng to ASTM A53/ A53N

[ Plate dowel s nust conformto ASTM A36/ A36lv, and of size and spacing
i ndicated. Mnimze shrinkage restraint in plate dowel systemby[ using a
tapered shape][ or][ forned void][ or][ by having conpressible material on
the vertical faces with a thin bond breaker on the top and bottom dowel
surfaces].

12.6.8 Vel di ng
a. Provide weldable reinforcing bars that conformto ASTM A706/ A706N and
ASTM A615/ A615N and Suppl emrent S1, Grade 420 60, except that the
nmaxi mum car bon content nust be 0.55 percent.

b. Comply with AWS D1.4/DL1. 4N unl ess ot herwi se specified. Do not tack
wel d reinforcing bars.
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PART 3

3.

3.

3.

3.

1

2

Wel ded assenblies of steel reinforcenent produced under factory
condi tions, such as welded wire reinforcenent, bar mats, and def or med
bar anchors, are all owed.

After conpleting welds on zinc-coated (gal vani zed), epoxy-coated, or
zinc and epoxy dual -coated reinforcenent, coat welds and repair
coating danmage as previously specified.

EXECUTI ON
EXAM NATI ON

Do not begin installation until substrates have been properly
constructed; verify that substrates are |evel.

If substrate preparation is the responsibility of another installer
notify Contracting O ficer of unsatisfactory preparation before
processi ng.

Check field dinmensions before beginning installation. |f dinensions
vary too much from desi gn di mensions for proper installation, notify
Contracting Officer and wait for instructions before begi nning
installation.

PREPARATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Options for uses of excess concrete include:
addi ti onal paving, post footing anchorage, swal e
riprap reinforcing, nud slab, flowable fill, footing
bottom retaining wall footing ballast, storm
structure covers, underground utility pipe kickers,
storm pi pe flared end section, toe wash protection
and shoul der and toe outfall restraints for
tenmporary erosion pipes. Diverting waste fromthe
landfill contributes to the followi ng LEED credit:
MR2. Coordinate with Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Determ ne quantity of concrete needed and minim ze the production of
excess concrete. Designate |ocations or uses for potential excess concrete
before the concrete is poured.

2.

a.

2.

1

2

Cener al

Sur faces agai nst which concrete is to be placed nust be free of
debris, | oose material, standing water, snow, ice, and ot her
del eterious substances before start of concrete placing.

Renove standi ng water w thout washing over freshly deposited concrete.
Divert flow of water through side drains provided for such purpose.

Subgrade Under Foundati ons and Footi ngs
When subgrade material is sem -porous and dry, sprinkle subgrade
surface with water as required to elimnate suction at the tine

concrete is deposited, or seal subgrade surface by covering surface
wi th specified vapor retarder.
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3.

3

When subgrade material is porous, seal subgrade surface by covering
surface with specified vapor retarder

Subgr ade Under Sl abs on G ound

Bef ore construction of slabs on ground, have underground work on pipes
and conduits conpl eted and approved.

Cl ean previously constructed subgrade or fill of foreign materials.

Fi ni sh surface of capillary water barrier under interior slabs on
ground nust not show deviation in excess of 6.4 mr 1/4 i nch when
tested with a 3000 nmr 10-foot straightedge parallel with and at right
angl es to building lines.

Fi ni shed surface of subgrade or fill under exterior slabs on ground
must not be nore than 6.10 nr 0.02-foot above or 30.50 mr 0. 10-f oot
bel ow el evati on indi cat ed.

Edge Fornms and Screed Strips for Slabs

Set edge forns or bul kheads and internedi ate screed strips for slabs
to obtain indicated el evations and contours in finished slab surface,
strong enough to support vibrating bridge screeds or roller pipe
screeds if nature of specified slab finish requires use of such

equi prent .

Align concrete surface to elevation of screed strips by use of
strike-of f tenplates or approved conpacting-type screeds.

Rei nf orcenent and O her Enbedded |tens

Secure reinforcenent, joint materials, and other enbedded materials in
position, inspected, and approved before start of concrete placing.

When concrete is placed, reinforcenent nust be free of naterials

del eterious to bond. Reinforcenent with rust, nmll scale, or a

conbi nati on of both will be considered satisfactory, provided ninimm
nom nal di nensi ons, nom nal weight, and m ni num average hei ght of
deformati ons of a hand-w re-brushed test specinen are not |ess than
appl i cabl e ASTM specification requirenents.

FORVS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For nore informati on on formmork construction
and best practices refer to ACI SP-004 "Formwrk for
Concrete" or ACI 347R "@uide to Formmork for
Concrete".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

Provide forms, shoring, and scaffolding for concrete placenment. Set
forms nortar-tight and true to |line and grade.

Chanfer above grade exposed joints, edges, and external corners of
concrete 20 nr 0.75 inch. Place chanfer strips in corners of formork
to produce bevel ed edges on permanently exposed surfaces.[ Do not
bevel reentrant corners or edges of forned joints of concrete.]
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3.

3.

1

Provide formwrk with cl ean-out openings to permt inspection and
renoval of debris.

I nspect formwrk and renmove foreign material before concrete is placed.

At construction joints, lap formfacing materials over the concrete of
previous placenent. Ensure formmork is placed agai nst hardened
concrete so offsets at construction joints conformto specified

t ol er ances.

Provi de positive nmeans of adjustnment (such as wedges or jacks) of
shores and struts. Do not nake adjustments in formmrk after concrete
has reached initial setting. Brace formwmrk to resist latera
deflection and lateral instability.

Fasten form wedges in place after final adjustment of forns and before
concrete placenent.

Provi de anchoring and bracing to control upward and | ateral novenent
of formawork system

Construct formwrk for openings to facilitate renoval and to produce
openi ng di mensi ons as specified and within tol erances.

Provi de runways for noving equi pnment. Support runways directly on
formmrk or structural menmbers. Do not support runways on

rei nforcement. Loading applied by runways nmust not exceed capacity of
formwmrk or structural menbers.

Position and support expansion joint materials, waterstops, and other
enbedded itens to prevent displacenent. Fill voids in sleeves,

i nserts, and anchor slots tenporarily with renmovable material to
prevent concrete entry into voids.

Cl ean surfaces of formwrk and enbedded materials of nortar, grout,
and foreign naterials before concrete placenent.

Coat i ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coating forns with a filmformng materi al
such as epoxy or pol yurethane, along with the use of
a proper release agent, will make stripping easier
and allow nmore reuses of the forms. It is inportant
however to not allow the rel ease agent to reach the
rei nforcement because it would hinder the formation
of a bond between concrete and the reinforcenent.

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

a.

Cover formmork surfaces with an acceptable material that inhibits bond
with concrete.

If formwrk rel ease agent is used, apply to formmrk surfaces in
accordance with manufacturer's recomendati ons before placing
rei nforcement. Renbve excess rel ease agent on formwork prior to
concrete placenent.

Do not allow formwrk rel ease agent to contact reinforcenment or
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3.

3.

3.

2

har dened concrete agai nst which fresh concrete is to be placed.

Reshori ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Reshores, as defined in ACl 347R, are shores
pl aced snugly under a stripped concrete slab or

ot her structural nenber after the original forns and
shores have been renoved froma full bay, requiring
the new slab or structural nenber to deflect and
support its own weight and existing construction

| oads applied before installation of the reshores.
Such reshores are provided to transfer additiona
construction | oads to other slabs or menbers and/or
to i npede deflection due to creep that might

ot herwi se occur.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

C.

3.

4

Do not allow structural nenbers to be | oaded with conbi ned dead and
construction | oads in excess of |loads indicated in the accepted
pr ocedure.

Install and rempve reshores or backshores in accordance with accepted
procedure.

For floors supporting shores under newy placed concrete, either |eave
original supporting shores in place, or install reshores or

backshores. Shoring system and supporting sl abs nust resist
anticipated | oads. Locate reshores and backshores directly under a
shore position or as indicated on formwrk shop draw ngs.

In nultistory buildings, place reshoring or backshoring over a
sufficient number of stories to distribute weight of newy placed
concrete, forms, and construction |ive | oads.

Reuse

Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not conprom sed.

Wbod forns nmust not be clogged with paste and rmust be capabl e of
absor bi ng high water-cenmentitious nmaterial ratio paste.

Renove | eaked nortar from formwork joints before reuse

Forms for Standard Rough Form Fini sh

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

NOTE: According to ACl 301, surface finish-1.0
(SF-1.0) has the follow ng requirenents:

(a) No formwrk facing material is specified

(b) Patch voids larger than 1-1/2 in. wide or 1/2

in. deep

(c) Renove projections larger than 1-in

(d) Tie holes need not be patched

(e) Surface tolerance Class D as specified in ACl 117
(f) Mockup not required

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Provide formmork in accordance with ACI 301 Section 5 with a surface
finish, SF-1.0, for forned surfaces that are to be conceal ed by other
constructi on.

3.3.5 Fornms for Standard Snoboth Form Fini sh

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

NOTE: When exposed to view, fornmed surfaces require
a special architectural finish such as textured form
finishes, sculptured inserts, special panel finish,
and aggregate transfer finish. Specify requirenments
for such formwrk. Select bracketed line for no
nockup of the formfinish otherwi se nockup is

requi red per ACI 301

According to ACl 301, surface finish-3.0 (SF-3.0)

has the foll owi ng requirenents:

(a) Patch voids larger than 3/4 in. wide or 1/2 in
deep

(b) Renove projections larger than 1/8 in

(c) Patch tie holes

(d) Surface tolerance Class A as specified in ACl 117
(e) Provide mockup of concrete surface appearance

and texture

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

Provide formwrk in accordance with ACI 301 Section 5 with a surface
finish, SF-3.0, for formed surfaces that are exposed to view.[ Do not
provi de nockup of concrete surface appearance and texture.]

3.3.6 Form Ti es

a. For post-tensioned structures, do not rempove formwrk supports unti
stressing records have been accepted by the Contracting Oficer.

b. After ends or end fasteners of formties have been renoved, repair tie
holes in accordance with ACI 301 Section 5 requirenents.

3.3.7 Fornms for Concrete Pan Joi st Construction

Factory-fabricate pan-formunits for one-way or two-way concrete joist and
slab construction of the approxi nate section indicated, consisting of

steel or nolded fiberglass concrete formpans. Furnish closure units as
required.

3.3.8 Tol erances for Form Construction

a. Construct formwmrk so concrete surfaces conformto tolerances in
ACl 117.

b. Position and secure sl eeves, inserts, anchors, and ot her enbedded
items such that enbedded itens are positioned within AC 117
t ol er ances.

c. To naintain specified elevation and thickness within tol erances,
install formwrk to conpensate for deflection and antici pated
settlenent in formwrk during concrete placement. Set formwork and
i nternedi ate screed strips for slabs to produce designated el evation
canber, and contour of finished surface before formwrk removal. |If
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specified finish requires use of vibrating screeds or roller pipe
screeds, ensure that edge forns and screed strips are strong enough to
support such equi prent .

3.3.9 Renoval of Forms and Supports

a. |If vertical formed surfaces require finishing, remove forns as soon as
renoval operations will not damage concrete

b. Renove top forns on sloping surfaces of concrete as soon as renoval
will not allow concrete to sag. Performrepairs and finishing
operations required. |If forns are renmoved before end of specified
curing period, provide curing and protection

c. Do not dammge concrete during renoval of vertical formwrk for
colums, walls, and sides of beams. Perform needed repair and
finishing operations required on vertical surfaces. |If fornms are
renoved before end of specified curing period, provide curing and
protection.

[ d. Leave formwrk and shoring in place to support construction | oads and
wei ght of concrete in beans, slabs, and other structural nenbers unti
i n-place required strength of concrete is reached.

] e. Formfacing material and horizontal facing support nembers nay be
renoved before in-place concrete reaches specified conpressive
strength if shores and other supports are designed to allow facing
renoval without deflection of supported slab or nenber.

3.3.10 Strength of Concrete Required for Renmpval of Formaork

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

NOTE: Supporting fornms and shores should not be
renoved from beanms, floors, and walls until these
structural units are strong enough to carry their
own wei ght and any approved super-inposed load. In
no case should supporting forns and shores be
removed from horizontal nenbers before the concrete
has achi eved the specified stripping strength.
Shores supporting post-tensioned construction should
not be renmoved until sufficient tensioning force is
applied to support the dead | oad, formwrk, and
antici pated construction | oads.

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

If renmoval of formaork, reshoring, or backshoring is based on concrete
reaching a specified in-place strength, nmold and field-cure cylinders in
accordance with ASTM C31/C31N. Test cylinders in accordance with

ASTM C39/ C39NM. Alternatively, use one or nore of the nethods listed
herein to evaluate in-place concrete strength for formwrk renoval

a. Tests of cast-in-place cylinders in accordance with ASTM C873/ C873\.
This option is linmted to slabs with concrete depths from 12.5 to 30 cm
5to 12 in.
b. Penetration resistance in accordance with ASTM C803/ C803N

c. Pullout strength in accordance with ASTM C900.
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d. Maturity nethod in accordance with ASTM C1074. Submit naturity nethod
data using project materials and concrete mix proportions used on the
project to denponstrate the correlation between maturity and
conpressive strength of |aboratory cured test specinens to the
Contracting O ficer.

3.4  WATERSTOP | NSTALLATI ON AND SPLI CES
a. Provide waterstops in construction joints as indicated.

b. Install formwrk to accombdate waterstop materials. Locate
wat erstops in joints where indicated in Contract Docunents. Mnimze
nunber of splices in waterstop. Splice waterstops in accordance with
manufacturer's witten instructions. Install factory-nmanufactured
premol ded nmitered corners.

c. Install waterstops to forma continuous di aphragmin each joint. Make
adequat e provisions to support and protect waterstops during progress
of work. Protect waterstops protruding fromjoints from danage

3.4.1 PVC Wt er st op

Make splices by heat sealing the adjacent waterstop edges together using a
t her nopl astic splicing iron utilizing a non-stick surface specifically
designed for waterstop welding. Reformwaterstops at splices with a
renolding iron with ribs or corrugations to natch the pattern of the

wat erstop. The spliced area, when cool ed, rmust show no signs of
separation, holes, or other inperfections when bent by hand in as sharp an
angl e as possible.

3.4.2 Rubber Waterstop
Spliced using cold bond adhesive as recomended by the manufacturer.
3.4.3 Ther nopl astic El astomeri c Rubber Waterstop

Shop made fittings using a machine specifically designed to nmechanically
wel d the waterstop. Use a portable power saw to miter or straight cut the
ends to be joined to ensure good alignnent and contact between joi ned
surfaces. Mintain continuity of the characteristic features of the cross
section of the waterstop (for exanmple ribs, tabular center axis, and
protrusions) across the splice.

3.4.4 Hydr ophilic Waterstop

Mter cut ends to be joined with sharp knife or shears. Adhere ends with
adhesi ve.

3.5 PLACI NG REI NFORCEMENT AND M SCELLANEQUS MATERI ALS

a. Unless otherw se specified, place reinforcement and m scel | aneous
materials in accordance to ACI 301. Provide bars, welded wire
reinforcement, wire ties, supports, and other devices necessary to
install and secure reinforcenent.

b. Reinforcenent nust not have rust, scale, oil, grease, clay, or foreign
subst ances that woul d reduce the bond. Rusting of reinforcement is a
basis of rejection if the effective cross-sectional area or the
nom nal wei ght per unit |ength has been reduced. Renove |oose rust
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prior to placing steel. Tack welding is prohibited.

Nonprestressed cast-in-place concrete menbers nmust have concrete cover
for reinforcement given in the follow ng table:

Concrete Menber Rei nf or cenent Speci fied cover,
Exposure mm i n.
Cast agai nst All All 75 3
and permanently
in contact with
ground
Exposed to All No. 19 6 through No. 57 50 2
weat her or in 18 bars
contact with
ground
No. 16 5 bar, MA200 WB1 40 1-1/2
or MD200 D31 wire, and
smal | er
Not exposed to | Slabs, joists, |[No. 43 14 and No. 57 18 40 1-1/2
weat her or in and wal | s bars
contact with
ground
No. 36 11 bar and 20 3/4
smal | er
Beans, Primary reinforcenent, 40 1-1/2
col umms, stirrups, ties,
pedestal s, and spiral s, and hoops
tension ties

Cast-in-place prestressed concrete nmenbers nust have concrete cover

for reinforcement, ducts, and end fittings given in the follow ng
tabl e:

Concrete Menber Rei nf or cenent Speci fied
Cast agai nst All All 75 3
and
permanent |y
in contact
with ground

Exposed to Slabs, joists, and walls All 251
weat her or in

contact with
ground

Al'l ot her Al l 40 1-1/2
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Concrete Menmber Rei nf or cenment Speci fied

Not exposed Slabs, joists, and walls All 20 3/4
to weat her or
in contact
with ground
Beans, colums, and Primry 40 1-1/2
tension ties rei nf or cement
Stirrups, ties, 251

spiral s, and hoops

Precast nonprestressed or prestressed concrete nenbers manufactured
under plant conditions nust have concrete cover for reinforcenment,
ducts, and end fittings given in the follow ng table:
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mm

Concrete
Exposur e

Menber

Rei nf or cenent

Speci fied cover,

in.

40 1-1/2

Exposed to
weat her or in
contact with
ground

Wal | s

No. 43 14 and No. 57
18 bars; tendons
I arger than 40 mm
1-1/2 in. dianeter

No. 36 11 bars and
smal l er; MA200 WB1
and MD200 D31 wire,
and snal |l er; tendons
and strands 40 nm
1-1/2 in.

20 3/4

50 2

Al'l ot her

No. 43 14 and No. 57

18 bars; tendons

larger than 40 mm
1-1/2 in.

No. 19 6 through No.
36 11 bars; tendons
and strands |arger
than 16 nm 5/8 in.
di aneter through 40

mm 1-1/2 in.

40 1-1/2

No. 16 5 bar, MA20O
W81 or MD200 D31
wire, and smaller;
tendons and strands

16 nmm 5/8 in.
di aneter and smal |l er

30 1-1/4
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Concrete Menber Rei nf or cenent Speci fied cover, nm

Exposur e in.
Not exposed to | Slabs, joists, [No. 43 14 and No. 57 30 1-1/4
weat her or in and wal | s 18 bars; tendons
contact with larger than 40 mm

ground 1-1/2 in. dianmeter
Tendons and strands 20 3/4

40 Mm 1-1/2 in
di aneter and smal |l er

No. 36 11 bar, MA20O 16 5/8
WB1 or MD200 D31

Beans, Primary reinforcenment Greater of bar
col umms, di aneter and 16
pedest al s, 5/ 8 and need not
and tension exceed 40 1-1/2
ties
Stirrups, ties, 10 3/8

spiral s, and hoops

3.5.1 CGener a
Provi de details of reinforcenent that are in accordance with the Contract
Docunent s.

3.5.2 Vapor Retarder[ and Vapor Barrier]

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Locate vapor retarder bel ow the sl ab-on-grade
per ACI 360R, figure 4.7.

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

a.

Install in accordance with ASTM E1643. Provi de beneath the on-grade
concrete floor slab. Use the greatest widths and | engths practicable
to elimnate joints wherever possible. Lap joints a m nimum of 300 mr
12 inches and tape.

Renove torn, punctured, or damaged vapor retarder[ and vapor barrier]
material and provide with new vapor retarder[ and vapor barrier] prior
to placing concrete. Concrete placenment must not damage vapor
retarder[ and vapor barrier material].[ Place a 50 nr 2 inch |ayer of
cl ean concrete sand on vapor retarder[ and vapor barrier] before

pl acing concrete.][ Place vapor barrier directly on underlying
subgrade, base course, or capillary water barrier, unless it consists
of crushed material or |large granular material which could puncture
the vapor barrier. |In this case, a thin layer of approximately 13 mr
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1/2 inch of fine graded nmaterial should be rolled or conpacted over
the fill before installation of the vapor barrier to reduce the
possibility of puncture. Control concrete placenment so as to prevent
damage to the vapor barrier.]

3.5.3 Perineter Insulation

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 S R R R R O

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

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

Install perineter insulation at l|ocations indicated. Adhesive nust be
used where insulation is applied to the interior surface of foundation
wal I s and may be used for exterior application.

3.5.4 Rei nf or cement Supports

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

NOTE: ACI 301 requirenments have change for wel ded

wire reinforcement support. |If reinforcement |ess

than WA. 0 or D4.0 is specified, the continuous

support spacing should be less than or equal to 30 cm
12 in.

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

Provi de reinforcement support in accordance with CRSI RB4.1 and ACI 301
Section 3 requirenents. Also, coat supports for coated or gal vani zed bars
with electrically conmpatible naterial for a distance of at |least 50 nm 2

i nches beyond the point of contact with the bars.

[3.5.5 Epoxy Coat ed Rei nforcing

Meet the requirements of [ ASTM A934/ A934N i ncl udi ng Appendi x X2, ]
"Quidelines for Job Site Practices" except as otherw se specified herein

3.5.5.1 Epoxy Coated Reinforcing Steel Placenent and Coating Repair

Carefully handle and install bars to mninize job site patching. Use the
same precautions as described in the paragraph titled EPOXY- COATED

REI NFORCI NG BARS. Do not drag bars over other bars or over abrasive
surfaces. Keep bar free of dirt and grit. Wen possible, assenble
reinforcement as tied cages prior to final placenent into the forns.
Support assenbl ed cages on padded supports. It is not expected that
coated bars, when in final position ready for concrete placenment, are
conpletely free of damaged areas; however, excessive nicks and scrapes
whi ch expose steel is cause for rejection. Criteria for defects which
require repair and for those that do not require repair are as indicated.
I nspect for defects and provide required repairs prior to assenbly. After
assenbly, reinspect and provide final repairs.

a. |Imediately prior to application of the patching material, manually
renove any rust and debonded coating fromthe rei nforcenent by
sui tabl e techni ques enpl oyi ng devi ces such as wire brushes and enery
paper. Exercise cars during this surface preparation so that the
damaged areas are not enl arged nore than necessary to acconplish the
repair. Cean damaged areas of dirt, debris, oil, and sinilar
materials prior to application of the patching materi al
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b. Do repair and patching in accordance with the patching materia
manuf acturer's recomendati ons. Have these recomendations, including
cure tines, available at the job site at all tinmes.

c. Allow adequate tine for the patching naterials to cure in accordance
with the manufacturer's recomendati on prior to concrete placenent.

[ d. R nse placed reinforcing bars with fresh water to renmove chloride
contam nation prior to placing concrete.

113.5.6 Splicing

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

NOTE: When indicated, include ASTM A767/ A767M and
ASTM A780/ A780M for zinc-coated (gal vani zed) bars.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

As indicated in the Contract Documents. For splices not indicated foll ow
ACl 301. Do not splice at points of maxi mumstress. Overlap welded wire
rei nforcement the spacing of the cross wires, plus 50 mr 2 inches.]|

AWS D1.4/D1.4N. Approve wel ded splices prior to use.][ Repair the cut
ends of hot-di pped gal vani zed rei nforcenment steel to conpletely coat
exposed steel, ASTM A780/ A780M. ]

3.5.7 Fut ure Bondi ng
Pl ug exposed, threaded, mechanical reinforcenent bar connectors with a
greased bolt. Provide bolt threads that match the connector. Countersink
the connector in the concrete. Caulk the depression after the bolt is
instal | ed.

3.5.8 Setting M scel |l aneous Materi al
Pl ace and secure anchors and bolts, pipe sleeves, conduits, and other such
itenms in position before concrete placenent and support agai nst
di spl acenent. Plunb anchor bolts and check | ocation and el evation
Tenporarily fill voids in sleeves with readily renovable nmaterial to
prevent the entry of concrete.

3.5.9 I nspection of Reinforcenment

I nspect and verify proper reinforcenent grade, shape, cross section and
condition. Do not use reinforcement with the foll owi ng defects:

a. Bar lengths, depths, and bends beyond specified fabrication tol erances.
b. Bends or kinks not indicated on drawi ngs or approved shop draw ngs.
c. Bars with reduced cross section due to rusting or other cause.

3.5.10 Pl aci ng Rei nf or cenment
Pl ace reinforcenent in accordance with AC 301
For sl abs on grade (over earth or over capillary water barrier) and for
footing reinforcenent, support bars or wel ded wire reinforcenment on

precast concrete bl ocks, spaced at intervals required by size of
rei nforcement, to keep reinforcement the m ni mum hei ght specified above
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t he undersi de of slab or footing.

For sl abs other than on grade, supports for which any portion is less than
25 mr 1 inch fromconcrete surfaces that are exposed to view or to be

pai nted may be precast concrete units, plastic-coated steel, or stainless
steel protected bar supports. Precast concrete units must be wedge
shaped, not larger than 90 by 90 mm 3-1/2 by 3-1/2 inches, and of

t hi ckness equal to that indicated for concrete protection of

rei nforcement. Provide precast units that have cast-in galvanized tie

wi re hooked for anchorage and blend with concrete surfaces after finishing
i s conpl eted.

Provi de reinforcenment that is supported and secured together to prevent
di spl acenent by construction |oads or by placing of wet concrete, and as
fol |l ows:

a. Provide supports for reinforcing bars that are sufficient in nunber
and have sufficient strength to carry the reinforcenent they support,
and in accordance with ACI 301 and CRSI 10MSP. Do not use supports to
support runways for concrete conveying equi pnment and simlar
construction | oads.

b. Equip supports on ground and simlar surfaces wth sand-pl ates.
c. Support welded wire reinforcenent as required for reinforcing bars.

d. Secure reinforcenents to supports by neans of tie wire. Provide
bl ack, soft iron wire, not less than 1.6 nmr 16 gage.

e. Accurately place reinforcenent, securely tie at intersections, and
hold in position during placing of concrete by spacers, chairs, or
ot her approved supports. Point wire-tie ends away fromthe form
Unl ess ot herwi se indicated, nunmbers, type, and spaci ng of supports
must conformto the Contract Docunents.

f. Bending of reinforcing bars partially enbedded in concrete is
permtted only as specified in the Contract Docunents.

.5.11 Spaci ng of Reinforcing Bars
a. As indicated in the Contract Docunents.

b. Reinforcing bars may be relocated to avoid interference with other
reinforcement, or with conduit, pipe, or other enbedded items. |f any
reinforcing bar is noved a di stance exceedi ng one bar dianeter or
speci fied placing tol erance, resulting rearrangenent of reinforcenment
is subject to preapproval by the Contracting O ficer.

3.5.12 Concrete Protection for Reinforcenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If the required concrete protection for
reinforcement is greater than the thicknesses
specified in the ACI building code requirenents for
rei nforced concrete, (such as in extrenely corrosive
at nospheres or other severe exposures, for fire
protection covering, and for concrete surface to
recei ve exposed aggregate or tooled finish), such
concrete protection for reinforcenent nust be
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indicated in the Contract Docunments. AClI 201.2R and
ACl 303R require additional concrete protection for
severe exposure conditions. Al so, refer to AC
515.2R "@uide to Selecting Protective Treatnents for
Concrete" for more information about providing

addi tional protection to concrete and reinforcing
steel .

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 S R R R R O

In accordance with the Contract Docunents.
3.5.13 Wl di ng
I n accordance with AWS D1.4/D1. 4.
3.6 BATCHI NG, MEASURI NG, M XI NG AND TRANSPORTI NG CONCRETE

In accordance with ASTM C94/ C94l, ACI 301, ACI 302.1R and ACI 304R, except
as nodified herein. Wilize batching equi pnent such that the concrete

i ngredients are consistently neasured within the follow ng tol erances: 1
percent for cement and water, 2 percent for aggregate, and 3 percent for
adm xtures. Furni sh nmandatory batch ticket information for each | oad of
ready m x concrete.

3.6.1 Measuri ng

Make neasurements at intervals as specified in paragraphs SAWMPLI NG and
TESTI NG

3.6.2 M Xxi ng

a. Mx concrete in accordance with ASTM C94/ C94l, ACI 301 and ACI 304R.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include optional sentence if greater than 90
mnutes will be allowed for concrete placing.
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b. Machine mx concrete. Begin mxing within 30 m nutes after the cenent
has been added to the aggregates. Place concrete within[ 90] m nutes
of either addition of mxing water to cenent and aggregates or
addition of cenent to aggregates.[ |If discharge is acceptable after
nore than 90 nminutes the air content, slunp, and concrete tenperature
shall be tested and shall be within the specified limts.] A retarder
shall be used to facilitate placing and finishing when concrete
tenmperature is 30 degrees C 85 degrees F or greater

c.[ If the entrained air content falls below the specified limt, add a
sufficient quantity of admi xture, within the nanufacturer's
recommended dosage, to bring the entrained air content within the
specified limts.] Dissolve adm xtures in the mxing water and nmx in
the drumto uniformy distribute the adm xture throughout the batch
Do not reconstitute concrete that has begun to solidify.

d. Wen fibers are used, add fibers together with the aggregates and
never as the first conponent in the mxer. Dispense fibers into the
m xi ng system usi ng appropriate di spensing equi pmrent and procedure as
recommended by the manuf acturer

SECTION 03 30 00 Page 72



3.6.3 Transporting

Transport concrete fromthe mxer to the fornms as rapidly as practicable.
Prevent segregation or loss of ingredients. Cean transporting equi prment
t horoughly before each batch. Do not use al um num pi pe or chutes. Renpbve
concrete which has segregated in transporting and di spose of as directed.

3.7 PLACI NG CONCRETE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \When necessary to deposit concrete under
wat er, use specifications 03 31 30 MARI NE CONCRETE
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Pl ace concrete in accordance with ACI 301 Section 5. Place concrete
within 15 mnutes of discharge into non-agitating equi pnent.

[3.7.1 Footi ng Pl acenent

Concrete for footings may be placed in excavations w thout forns upon
i nspection and approval by the Contracting O ficer. Excavation w dth nust
be a m nimum of 100 mr 4 inches greater than indicated.

1[3.7.2 Punpi ng
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NOTE: Punpi ng, especially |ightweight concrete,
requires careful attention to m x designs and
punpi ng procedures. Allow punping when other neans
of placenent are inpractical or nore expensive.
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ACl 304R and ACI 304.2R. Pumping rmust not result in separation or |oss of
materials nor cause interruptions sufficient to permt |oss of plasticity
bet ween successive increments. Loss of slunmp in punping equi pnent nust
not exceed 50 mm 2 inches at discharge/placenent. Do not convey concrete
t hr ough pi pe made of al um num or alumnumalloy. Avoid rapid changes in
pi pe sizes. Limt nmaxi numsize of course aggregate to 33 percent of the
di ameter of the pipe. Limt maxi numsize of well-rounded aggregate to 40
percent of the pipe dianeter. Take sanples for testing at both the point
of delivery to the punp and at the discharge end.

[3.7.2.1 Punpi ng Li ght wei ght Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify m ni mum of 330 kg per cubic neter 564
pounds per cubic yard unless structura

consi derations require higher cement content.
Require field trial run only when justified by job
conpl exities or size.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

In accordance with ACI 213R unl ess otherw se specified. Presoak or
presaturate aggregates. Cenent content nust be mininumof [330 kg per
cubic nmeter ] [564 pounds per cubic yard] | ] and be sufficient to
accomodate a 100 to 150 nmr 4 to 6 inch slunp.[ Make field trial run in
accordance with ACI 213R.]
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113.7.3 Col d Weat her

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The mmjor difference between ACI 301 and AC
306.1 is that ACl 306.1 requires the contractor to
submt detail ed procedures (a plan) for cold weat her
concrete.

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 S R R R R O

Meet the requirements of [ ACI 301][ ACI 306.1] unless otherw se specified.
Do not allow concrete tenperature to decrease bel ow 10 degrees C 50

degrees F. Obtain approval prior to placing concrete when the anbient

tenperature is below 4 degrees C 40 degrees F or when concrete is likely

to be subjected to freezing tenperatures within 24 hours. Cover concrete

and provide sufficient heat to maintain 10 degrees C 50 degrees F m ni mum

adj acent to both the formwork and the structure while curing. Limt the
rate of cooling to 3 degrees C 5 degrees F in any one hour and 10 degrees C
18 degrees F per 24 hours after heat application

3.7. 4 Hot Weat her

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The mmjor difference between ACI 301 and AC
305.1 is that ACl 305.1 requires the contractor to
submit detail ed procedures (a plan) for hot weather
concrete.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Meet the requirements of[ ACI 301][ ACI 305.1] unless otherw se
specified. ]Miintain required concrete tenperature using Figure 4.2 in
ACl 305R to prevent the evaporation rate fromexceeding 1 kg per square
neter 0.2 pound of water per square foot of exposed concrete per hour

Cool ingredients before mxing or use other suitable neans to contro
concrete tenperature and prevent rapid drying of newy placed concrete.
Shade the fresh concrete as soon as possible after placing. Start curing
when the surface of the fresh concrete is sufficiently hard to permt
curing w thout danage. Provide water hoses, pipes, spraying equiprent,
and water hauling equi pnent, where job site is renbte to water source, to
mai ntain a nmoi st concrete surface throughout the curing period. Provide
burl ap cover or other suitable, permeable material with fog spray or
continuous wetting of the concrete when weat her conditions prevent the use
of either liquid nenbrane curing conpound or inpervious sheets. For
vertical surfaces, protect forns fromdirect sunlight and add water to top
of structure once concrete is set.

3.7.5 Bondi ng

Roughen and cl ean surfaces of set concrete at joints of |aitance,
coatings, |oose particles, and foreign matter. Roughen surfaces in a
manner that exposes the aggregate uniformy and does not |eave |aitance,
| oosened particles of aggregate, nor danaged concrete at the surface.

ot ai n bondi ng of fresh concrete that has set as foll ows:
a. At joints between footings and walls or colums, between walls or
colums and the beans or slabs they support, and el sewhere unl ess

ot herwi se speci fied; danpen but do not saturate roughened and cl eaned
surface of set concrete inmmediately prior to placing fresh concrete.
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3.

3.

3.

b. At joints in exposed-to-view work; at vertical joints in walls; at
joints near mdpoint of span in girders, beans, supported slabs, other
structural nenmbers; in work designed to contain |iquids; danmpen but do
not saturate the roughened and cl eaned surface of set concrete and
cover with a cenent grout coating.

c. Provide cenent grout that consists of equal parts of portland cenent
and fine aggregate by weight with not nore than 22.5 liters 6 gallons
of water per sack of cement. Apply cenent grout with a stiff broom or
brush to a mininumthickness of 1.6 mr 1/16 inch. Deposit fresh
concrete before cement grout has attained its initial set.

8  WASTE MANAGEMENT
Provide as specified in the Waste Managenment Pl an and as fol | ows.
8.1 M xi ng Equi prrent

Bef ore concrete pours, designate[ Contractor-owned site neeting
environnental standards][ on-site area to be paved later in project] for
cl eani ng out concrete mxing trucks. Mninize water used to wash equi pnment.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The use of crushed waste concrete as an
aggregate in the production of new concrete should

foll ow the recomendati ons of ACI 555R
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8.2 Har dened, Cured Waste Concrete

[Crush and reuse hardened, cured waste concrete as fill or as a base
course for pavenent. ][Use hardened, cured waste concrete as aggregate in
concrete mx if approved by Contracting O ficer.]

.8.3 Rei nforci ng Stee

Col l ect reinforcing steel and place in designated area for recycling.

.8.4 O her Waste

Identify concrete manufacturer's or supplier's policy for collection or
return of construction waste, unused material, deconstruction waste,
and/ or packaging material.[ Return excess cenment to supplier.]]

Institute deconstruction and constructi on waste separation and recycling
for use in manufacturer's prograns. \Wen such a programis not avail abl e,
seek local recyclers to reclaimthe materials.]

.9 SURFACE FI NI SHES EXCEPT FLOOR, SLAB, AND PAVEMENT FI NI SHES

.9.1 Def ect s

Repair surface defects in accordance with ACI 301 Section 5.

.9.2 Not Agai nst Forns (Top of Walls)

Fi ni sh surfaces not otherw se specified with wood floats to even
surfaces. Match adjacent finishes.
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3.9.3 Formed Surfaces
3.9.3.1 Tol er ances

Tol erances in accordance with ACI 117 and as indicated.
3.9.3.2 As- Cast Rough Form

Provi de for surfaces not exposed to public view a surface finish SF-1.0.
Pat ch hol es and defects in accordance with AC 301

3.9.3.3 St andard Snpot h Fi ni sh

Provi de for surfaces exposed to public view a surface finish SF-3.0. Patch
hol es and defects in accordance with ACI 301

3.9.4 [ Snoot h- Rubbed ][ Grout - C eaned Rubbed ][ Cork-Fl oated ][ Exposed
Aggregate ] Finish

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

NOTE: Add i nformati on where special type of finish
is desired. See ACI 301 for information on snpoth
rubbed finish, grout cleaned finish, cork floated
finish, and exposed aggregate. Areas requiring
speci al finish should be clearly indicated on the

drawi ngs and coordi nated with the specifications.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

[ Provi de a snoot h-rubbed finish per ACI 301 Section 5 in the |ocations

i ndi cated.][Provide a grout-cleaned rubbed finish per ACI 301 Section 5 in
the locations indicated.][Provide a cork-floated finish per AC 301
Section 5 in the locations indicated.][Provide an exposed aggregate finish
per ACI 301 Section 5 in the | ocations indicated.]

3.10 FLOOR, SLAB, AND PAVEMENT FI NIl SHES AND M SCELLANEOUS CONSTRUCTI ON

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

NOTE: Where floor flatness is critical use

par agraph FLAT FLOOR FI Nl SHES. Coordi nate concrete
finish with applicable architectural finish materi al
to be installed over concrete floor. For thin-set
tile, coordinate with Section 09 30 10 CERAM C,
QUARRY, AND GLASS TI LI NG

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

In accordance with ACI 301 and ACI 302. 1R, unless otherw se specified.
Sl ope floors uniformy to drains where drains are provided.[ Depress the

concrete base slab where quarry tile, ceramic tile,[ or] | ] are
indicated.][ Steel trowel and fine-broomfinish concrete slabs that are
to receive quarry tile, ceramic tile, or paver tile | 1.1 \Were

strai ght edge nmeasurenments are specified, provide straightedge.
3.10.1 Fi ni sh

Pl ace, consolidate, and i mediately strike off concrete to obtain proper
contour, grade, and el evati on before bl eedwat er appears. Permt concrete
to attain a set sufficient for floating and supporting the weight of the
finisher and equipnment. |If bleedwater is present prior to floating the
surface, drag the excess water off or renobve by absorption w th porous
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materials. Do not use dry cenent to absorb bleedwater. Do no use grate
tanmpers ("jitterbugs").

.10.1.1 Scr at ched

Use for surfaces intended to receive bonded applied cenentitious
applications. Finish concrete in accordance with ACI 301 Section 5 for a
scratched finish.

.10.1.2 Fl oat ed

Use for[ surfaces to receive[ roofing,][ waterproofing nmenbranes,][ sand
bed terrazzo,]] | ][ and][ exterior slabs where not otherwi se
specified.] Finish concrete in accordance with ACI 301 Section 5 for a
floated finish.

[3.10.1.3 Concrete Containing Silica Fume

Fi ni sh using nagnesium fl oats or darbies.[ Finish using techniques
denonstrated in the sanple installation.]

13.10.1. 4 Steel Trowel ed
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NOTE: ACl 302. 1R suggests power troweling three
times for Class 5 floors and where increased wear

resi stance i s needed.
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Use for floors intended as wal ki ng surfaces[,][ and] for reception of
fl oor coverings[, and] [ ]. Finish concrete in accordance with ACl 301
Section 5 for a steel troweled finish.

[3.10.1.5 Nonsl i p Finish

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

NOTE: I nclude when nonslip finish using dry shake

aggregate is desired.
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Use on surfaces of exterior platforms, steps, and |andings; and on
exterior and interior pedestrian ranps. Finish concrete in accordance
with ACI 301 Section 5 for a dry-shake finish. After the sel ected

mat eri al has been enbedded by the two floatings, conplete the operation
with a] brooned][ floated][ troweled] finish.

13.10.1.6 Br oored

Use on surfaces of exterior wal ks, platforns, patios, and ranps, unless
otherwi se indicated. Finish concrete in accordance with ACI 301 Section 5
for a brooned finish.

.10.1.7 Pavement

Screed the concrete with a tenpl ate advanced with a conbi ned | ongitudina
and crosswi se notion. Miintain a slight surplus of concrete ahead of the
tenplate. After screeding, float the concrete longitudinally. Use a
strai ghtedge to check slope and flatness; correct and refloat as
necessary. Cbtain final finish by[ belting. Lay belt flat on the
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concrete surface and advance with a sawi ng notion; continue until a
uniformbut gritty nonslip surface is obtained.][ a burlap drag. Drag a
strip of clean, wet burlap from 900 to 3000 mm wi de and 600 mm | onger 3 to
10 feet wide and 2 feet |onger than the pavenent w dth across the slab
Produce a fine, granular, sandy textured surface w thout disfiguring
marks.] Round edges and joints with an edger having a radius of 3 mr 1/8
i nch.

3.10.1.8 Concrete Toppi ngs Pl acenment
The followi ng requirements apply to the placenent of toppings of concrete
on base slabs that are either freshly placed and still plastic, or on
har dened base sl abs.

a. Placing on a Fresh Base: Screed and bull float the base slab. As soon

as the water sheen has di sappeared, lightly rake the surface of the
base slab with a stiff bristle broomto produce a bonding surface for
the topping. |Immediately spread the topping m xture evenly over the

roughened base before final set takes place. G ve the topping the
finish[ indicated on the drawi ngs][ specified herein].

b. Bonding to a Hardened Base: Wen the topping is to be bonded to a
floated or trowel ed hardened base, roughen the base by scarifying,
grit-blasting, scabbling, planing, flane cleaning, or acid-etching to
lightly expose aggregate and provi de a bonding surface. Renove dirt,
| ai tance, and | oose aggregate by neans of a stiff wire broom Keep
the clean base wet for a period of 12 hours preceding the application
of the topping. Renove excess water and apply a 1:1:1/2
cenent - sand-wat er grout, and brush into the surface of the base slab
Do not allow the cenent grout to dry, and spread it only short
di stances ahead of the topping placenent. Do not allow the
tenperature differential between the conpleted base and the topping
m xture to exceed 5 degrees C 9 degrees F at the tinme of placing.

Pl ace the topping and finish as[ indicated][ specified herein].

3.10.1.9 Chem cal - Har dener Tr eat nent
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NOTE: Indicate slab surfaces requiring a chemnica
hardener. Such treatnment is suitable for surfaces
of concrete floors in equipnment roons and on ot her
floor surfaces that are subject to |ight foot
traffic only and nust not be covered with resilient
flooring, paint, or other finish coating.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Apply liquid-chenical floor hardener where indicated after curing and
drying concrete surface. Dilute liquid hardener with water and apply in
three coats. Apply first coat at one-third strength, second coat one-half
strength, and third coat two-thirds strength. Apply each coat evenly and
allow to dry 24 hours between coats.

Apply approved proprietary chemical hardeners in accordance wth
manufacturer's printed directions.

13.10.1.10 Col ored Wear-Resi stant Finish

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate slab surfaces requiring col ored,
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wear-resistant finish. Such finish is suitable for
exterior and interior slabs that are subject to
medi um heavy foot traffic.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

d.

G ve finish to monolithic slab surfaces where indicated.

Apply dry shake naterials for colored wear-resistant finish at the
rate of 29 kil ogram per 10 square neter 60 pounds per 100 square feet
of surface.

I mredi ately following first floating operation, distribute

approxi nately two-thirds of specified weight of dry shake materia
uniformy over surface and enbedded by neans of power floating. After
first dry-shake application has been enbedded, uniformy distribute
remai nder of dry-shake material over surface at right angles to first
dry-shake application and enmbed by nmeans of power floating. Trueness
of surface and other requirenents for floating operations not
specified in this paragraph are as specified for float finish.

After conpletion of float finish, apply a trowel finish as specified.

13.10.1.11 Heavy-Duty War - Resi stant Finish

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

NOTE: Del ete paragraph heading and fol |l owi ng
par agr aphs when not applicable. Indicate slab
surfaces requiring heavy-duty wear-resistant

finish. Traprock and emery aggregate finish are
suitable for exterior and interior slabs that are
subj ect to abrasive wear. |Iron aggregate finish is
suitable for interior slabs that are not subject to
excessi ve amounts of noisture and are subject to
abrasi ve wear and sone i npact.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

C.

G ve finish to slab surfaces where indicated.

Dry-shake material for heavy-duty, wear-resistant finish nust consi st
of a m xture of standard portland cenent and aggregate for heavy-duty,
wear -resi stant finish proportioned by weight as foll ows:

One part standard portland cement and[ two parts traprock aggregate
for heavy-duty wear-resistant finish][ four parts enery aggregate for
heavy-duty wear-resistant finish][ two parts by wei ght iron aggregate
for heavy-duty, wear-resistant finish].

Apply bl ended dry-shake nmaterial as foll ows:

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

NOTE: Sel ect type of aggregate.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Maxi mum type of aggregate |Anount per 100 square neter feet
in dry shake of Surface
Trapr ock 73 kil ogram 160 pounds
Enery 59 kil ogram 130 pounds
Iron 59 kil ogram 130 pounds
d. Imrediately following the first floating operation, approximtely

one-hal f the specified weight of blended, uniformy distribute
dry-shake materials over the surface and enbedded by nmeans of power
floating. After the first dry-shake application has been enbedded,
uniformy distribute the remaining one-half of the blended dry-shake
material over the surface at right angles to the first dry-shake
application and enbedded by neans of power floating. Trueness of
surface and other requirements for floating operations not specified
in this paragraph are as specified for float finish.

e. After conpletion of the float finish, trowel finish the surface as
speci fi ed.

[3.10.2 Fl at Fl oor Finishes

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

NOTE: Use these paragraphs where floor flatness is
critical. Indicate areas where these requirenments
apply. Flatness affects the appearance and function
of finishes applied to the concrete and in
situations such as large or |ong expanses of gl ossy
floor materials. Low tolerance for product (for
exanple thin set tile and wood gymmasi um fl oors) and
equi prent dictates to the designer to specify higher
than normal flatness requirenments. The nunbers
provided in brackets are typical nunmbers, but AJE
shoul d research and sel ect F nunbers hi gh enough to
get desired results but not so high as to cause
undue cost increases and construction probl ens.
Ff/FL 20/15 is equivalent to 8 nmin 5.05 nmr 5/16
inches in 10 feet. This test method is not suitable
for unshored deck. Fitted partitions need FL
greater than or equal to 25.

VWhen specifying floors where flatness is inportant,
adhere primarily to good concrete fundanentals,

i ncl udi ng equal i zing hydration on top and bottom
reduci ng shrinkage prone cenent paste content, and
payi ng attention to curing protocol (slower is
better).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

ACI 302.1R. Construct in accordance with one of the nmethods recomended
in Tabl e 10.15.3a, "Slab-on-ground fl atness/| evel ness constructi on gui de"
or Table 10.15.3b, "Suspended sl ab flatness/Ievel ness construction gui de"
appropriate for the type of construction. AClI 117 for tol erance tested by
ASTM E1155.
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a. Specified Conventional Val ue:
Floor Flatness (Ff) [20] [____ 1 [213] [____ ] mninm
Fl oor Levelness (FL) [15] [___ 1 [210] [____ ] mninum
b. Specified Industrial
Floor Flatness (Ff) [30] [____ 1 [215] [____ ] mninm
Fl oor Levelness (FL) [20] [____ 1 [210] [____ ] mninum
3.10.2.1 Measurenent of Floor Tol erances

Test slab within 24 hours of the final troweling. Provide tests to
Contracting OFficer within 12 hours after collecting the data. Floor
flatness inspector is required to provide a tol erance report which

i ncl udes:

a. Key plan showi ng |l ocation of data coll ected.
b. Results required by ASTM E1155.
3.10.2.2 Rermedi es for Qut of Tol erance Wrk

Repair and retest any floors not neeting specified tolerances. Prior to
repair, submit and receive approval for the proposed repair, including
product data fromany materials proposed. Repairs must not result in
damage to structural integrity of the floor. For floors exposed to public
vi ew, repairs must prevent any uneven or unusual coloring of the surface.

]13.10.3 Concrete Wl ks

Provide 100 mr 4 inches thick mnimum Provide contraction joints spaced
every 1500 lineal mr 5 linear feet unless otherw se indicated. Cut
contraction joints 25 mr 1 inch deep, or one fourth the slab thickness

whi chever is deeper, with a jointing tool after the surface has been
finished. Provide 13 nr 0.5 inch thick transverse expansion joints at
changes in direction where sidewal k abuts curb, steps, rigid pavenent, or
other simlar structures; space expansion joints every 15 m 50 feet

maxi mum G ve wal ks a brooned finish. Unless indicated otherw se,
provide a transverse slope of 1/48. Linit variation in cross section to 6
mnmin 1500 nmr 1/4 inch in 5 feet.

3.10.4 Pits and Trenches
Pl ace bottoms and walls monolithically or provide waterstops and keys.

3.10.5 Curbs[ and CGutters]
Provi de contraction joints spaced every 3 nm 10 feet naxi mum unl ess
otherwi se indicated. Cut contraction joints 20 mr 3/4 inch deep with a
jointing tool after the surface has been finished. Provide expansion
joints 13 nr 1/2 inch thick and spaced every 30 m 100 feet maxi mum unl ess
ot herwi se indicated. Perform pavenent finish.

[3.10.6 Spl ash Bl ocks

Provide at outlets of downspouts enptying at grade. Splash bl ocks may be
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precast concrete, 600 mm |l ong, 300 mm wi de and 100 mmthick 24 inches
long, 12 inches wide and 4 inches thick, unless otherw se indicated, with
snoot h-fi ni shed count ersunk di shes sl oped to drain away from the buil di ng.

13.11 JO NTS
3.11.1 Construction Joints

Make and locate joints not indicated so as not to inmpair strength and
appear ance of the structure, as approved. Mke joints perpendicular to
mai n rei nforcement. Continue and devel op reinforcenment across
construction joints. Locate construction joints as foll ows:

3.11.1.1 Construction Joints for Constructability Purposes

a. Inwalls, at top of footing; at top of slabs on ground; at top and
bott om of door and w ndow openi ngs or where required to conformto
architectural details; and at underside of deepest beam or girder
framng into wall.

b. In colums or piers, at top of footing; at top of slabs on ground; and
at undersi de of deepest beamor girder framng into colum or pier

c. Near mdpoint of spans for supported slabs, beans, and girders unl ess
a beamintersects a girder at the center, in which case construction
joints in girder nmust offset a distance equal to twice the width of
t he beam Make transfer of shear through construction joint by use
of inclined reinforcement.

Provi de keyways at |east 40 mr 1-1/2-inches deep in construction joints in
wal I s and sl abs and between walls and footings; approved bul kheads may be
used for sl abs.

3.11.2 I solation Joints in Slabs on G ound

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

NOTE: |If inserts are to be used for slab on ground
contraction joint use bracketed paragraph and renove

par agraph related to sawcut joints.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

a. Provide joints at points of contact between slabs on ground and
vertical surfaces, such as colum pedestals, foundation walls, grade
beans, and el sewhere as i ndicated.

b. Fill joints with premolded joint filler strips 13 mr 1/2 inch thick
extending full slab depth. Install filler strips at proper |evel
bel ow finish floor elevation with a slightly tapered, dress-and-oiled
wood strip tenporarily secured to top of filler strip to forma groove
not less than 19 mr 3/4 inch in depth where joint is sealed with
seal i ng conmpound and not less than 6 mr 1/4 inch in depth where joint
sealing is not required. Renmpve wood strip after concrete has set.
Cl ean groove of foreign matter and | oose particles after surface has
dried.

3.11.3 Contraction Joints in Slabs on G ound

a. Provide joints to form panels as indicated.
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[ d.

Under and on exact |ine of each control joint, cut 50 percent of
wel ded wire reinforcenent before placing concrete.

Sawcut contraction joints into slab on ground in accordance wth
AClI 301 Section 5.

Provide joints 4 mr 1/8-inch wide by 1/5 to 1/4 of slab depth and form
by inserting hand-pressed fiberboard strip into fresh concrete unti

top surface of strip is flush with slab surface. After concrete has
cured for at |least 7 days, renove inserts and cl ean groove of foreign
matter and | oose particles.

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

NOTE: Use the followi ng bracketed sentence for
projects in Hawaii

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

13. 11.

3.12

3.12.1

Sawcutting will be limted to within 12 hours after set and at 1/4
sl ab dept h.

4 Sealing Joints in Slabs on G ound

Seal contraction and control joints which are to receive finish
flooring material with joint sealing compound after concrete curing
period. Slightly underfill groove with joint sealing conpound to
prevent extrusion of conpound. Renpbve excess material as soon after
seal i ng as possi bl e.

Leave seal ed groove ready to receive filling material that is provided
as part of finish floor covering work

CONCRETE FLOOR TOPPI NG

St andard Fl oor Toppi ng

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

NOTE: When standard floor topping is specifically
required, indicate the |location of standard fl oor

t oppi ng.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide topping for treads and platfornms of netal steel stairs and
el sewhere as indicated.

3.12.1.1 Preparations Prior to Pl acing

a.

When topping is placed on a green concrete base slab, screed surface
of base slab to a level not nmore than 38 mr 1-1/2 inches nor |ess than
25 mr 1 inch below required finish surface. Renpve water and | aitance
fromsurface of base slab before placing topping mxture. As soon as
wat er ceases to rise to surface of base slab, place topping.

When topping is placed on a hardened concrete base slab, renove dirt,
| oose nmaterial, oil, grease, asphalt, paint, and other contani nants
from base slab surface, |leaving a clean surface. Prior to placing
toppi ng m xture, 64 mr 2-1/2-inches mni num danpen slab surface and
| eave free of standing water. |Immediately before topping mxture is
pl aced, broom a coat of neat cenent grout onto surface of slab. Do
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not allow cenment grout to set or dry before topping is placed.

c. \Wen topping is placed on a nmetal surface, such as nmetal pans for
steel stairs, renove dirt, |oose material, oil, grease, asphalt,
pai nt, and ot her contam nants from netal surface.

3.12.1.2 Pl aci ng

Spread standard topping mxture evenly on previously prepared base slab or
nmetal surface, brought to correct level with a straightedge, and struck
of f. Toppi ng nust be consolidated, floated, checked for trueness of
surface, and refloated as specified for float finish.

3.12.1.3 Fi ni shi ng

G ve trowel finish standard fl oor topping surfaces.

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

NOTE: Indicate standard floor topping surfaces
requiring an applied finish such as a

chemi cal - hardener, non-slip aggregate finish,
colored wear-resistant finish, sealers, or
heavy-duty, wear-resistant finish.

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

G ve other finishes standard floor topping surfaces as indicated.

3.12.2 Heavy-Duty Fl oor Toppi ng

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

NOTE: Indicate |ocation of heavy-duty fl oor
toppi ng. Heavy-duty floor topping is suitable for
an industrial floor subject to continuous severe

abrasi on and i npact such as steel-tire vehicles.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de toppi ng where indicated.

3.12.2.1 Heavy-duty Topping M xture
Provide m xture that consists of 1 part portland cement and 2-1/2 parts
enery aggregate or 1 part fine aggregate and 1-1/2 parts traprock coarse
aggregate, by volunme. Exact proportions of mixture nust conformto
recomendati ons of aggregate manufacturer. M xing water nust not exceed
14.2 liter per 43 kilogram 3-1/4 gallons per 94-pound sack of cemnent
i ncl udi ng unabsorbed npoi sture in aggregate. Maxi num slunmp nust be 25 nmr 1
i nch.

3.12. 2.2 Base Sl ab

a. Screed surface of slab to a level no nobre than 38 mr 1-1/2 i nches nor
less than 25 nmr 1 inch bel ow grade of finished floor

b. Gve slab a scratch finish as specified.
c. Preparations prior to placing.

Renove dirt, | oose material, oil, grease, asphalt, paint and ot her
contam nants from base slab surface. Prior to placing topping
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m xture, danpen slab surface and | eave free of standing water

| mredi ately before topping mxture is placed, brooma coat of neat
cenment grout onto surface of slab. Allow cement grout to set or dry
before topping m xture is placed.

3.12.2.3 Pl aci ng

Spread heavy-duty topping mxture evenly on previously prepared base slab
and bring to correct level with a straightedge, and strike off. Provide
topping that is consolidated, floated, and checked for trueness of surface
as specified for float finish, except that power-driven floats is the

i mpact type.
3.12.2. 4 Fi ni shi ng

G ve trowel finish heavy-duty floor topping surfaces. Provide trowel
finish as specified, except that additional troweling after first power
troweling nust be not less than three hand-troweling operations.

3.13 CURI NG AND PROTECTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Add to "Curing and Protection"” when using
silica fune.

Prevent concrete with silica fune fromdrying by one
or nore of the foll ow ng:

1. Msting surface of concrete with fog nozzl e;
2. Liquid menbrane-form ng conpound;
3. Pervious or inpervious sheeting.

Increase curing time per manufacturer's
recomrendat i ons.

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

Curing and protection in accordance with ACI 301 Section 5, unless

ot herwi se specified. Begin curing inmrediately follow ng formrenoval .
Avoi d danage to concrete fromvibration created by blasting, pile driving,
noverent of equiprment in the vicinity, disturbance of formwrk or
protrudi ng reinforcenent, and any other activity resulting in ground
vibrations. Protect concrete frominjurious action by sun, rain, flow ng
water, frost, mechanical injury, tire marks, and oil stains. Do not allow
concrete to dry out fromtime of placenent until the expiration of the
specified curing period. Do not use nenbrane-form ng conpound on surfaces
wher e appearance woul d be objectionable, on any surface to be painted,
where coverings are to be bonded to the concrete, or on concrete to which
ot her concrete is to be bonded. |If fornms are renoved prior to the
expiration of the curing period, provide another curing procedure
specified herein for the remaining portion of the curing period. Provide
nmoi st curing for those areas receiving liquid chem cal seal er, hardener

or epoxy coating. Allow curing conpound/sealer installations to cure
prior to the installation of materials that adsorb VOCs, including | ].

3.13.1 Requi renents for Type II1, H gh-Early-Strength Portland Cenent

The curing periods are required to be not |ess than one-fourth of those
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specified for portland cenment, but in no case |less than 72 hours.
.13.2 Curing Periods

ACl 301 Section 5, except 10 days for retaining walls, pavenment or
chimeys. Begin curing inmedi ately after placenent. Protect concrete
frompremature drying, excessively hot tenperatures, and mechanica

injury; and maintain mniml noisture loss at a relatively constant
tenmperature for the period necessary for hydration of the cement and
hardeni ng of the concrete. The materials and met hods of curing are subject
to approval by the Contracting O ficer

.13.3 Curing Formed Surfaces

Acconmpl i sh curing of fornmed surfaces, including undersurfaces of girders,
beams, supported slabs, and other simlar surfaces by moist curing with
fornms in place for full curing period or until forns are removed. |f
forns are renpoved before end of curing period, acconplish final curing of
formed surfaces by any of the curing nethods specified above, as
appl i cabl e.

.13.4 Curing Unforned Surfaces

a. Acconplish initial curing of unforned surfaces, such as nonolithic
sl abs, floor topping, and other flat surfaces, by nenbrane curing.

b. Acconplish final curing of unforned surfaces by any of curing nethods
speci fied, as applicable.

c. Acconplish final curing of concrete surfaces to receive liquid floor
hardener of finish flooring by noisture-retaining cover curing.

.13.5 Tenperature of Concrete During Curing

VWhen tenperature of atnmosphere is 5 degrees C 41 degrees F and bel ow,

mai ntain tenperature of concrete at not |ess than 13 degrees C 55 degrees
t hr oughout concrete curing period or 7 degrees C 45 degrees F when the
curing period is neasured by maturity. When necessary, nake arrangenents
before start of concrete placing for heating, covering, insulation, or
housing as required to maintain specified tenperature and noi sture
conditions for concrete during curing period.

When the tenperature of atnobsphere is 27 degrees C 80 degrees F and above
or during other climtic conditions which cause too rapid drying of
concrete, make arrangenents before start of concrete placing for
installation of wind breaks, of shading, and for fog spraying, wet
sprinkling, or moisture-retaining covering of light color as required to
protect concrete during curing period.

Changes in tenperature of concrete nust be uni form and not exceed 3
degrees C 5 degrees F in any one hour nor 27 degrees C 49 degrees F in any
24-hour period.

.13.6 Protection from Mechanical |njury

During curing period, protect concrete from danagi ng mechani ca

di sturbances, particularly |oad stresses, heavy shock, and excessive
vi bration and from danage caused by rain or running water
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3.

3.

3.

3.

13. 7 Protection After Curing

Protect finished concrete surfaces from damage by constructi on operations.
14  FIELD QUALI TY CONTRCL

14. 1 Aggregate Testing

14.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating,
there nust be one sieve analysis and fineness nodul us determination in
accordance with ASTM C136/ C136 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 |ocation at which sanples are taken nmay be sel ected
by the Contractor as the nost advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the m xer
within specification limts. Wen the anmount passing on any sieve is
outside the specification limts, imrediately resanple and retest the fine
aggregate. |If there is another failure on any sieve, i mediately report
the fact to the Contracting O ficer, stop concreting, and take inmedi ate
steps to correct the grading.

.14.1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
provide a sieve analysis in accordance with ASTM C136/ C136lN for each size
of coarse aggregate. The |ocation at which sanples are taken may be

sel ected by the Contractor as the nost advantageous for production
control. However, the Contractor is responsible for delivering the
aggregate to the mxer within specification linmts. A test record of
sanpl es of aggregate taken at the sane |ocations nust show the results of
the current test as well as the average results of the five nost recent
tests including the current test. The Contractor nmay adopt limts for
control coarser than the specification limts for sanples taken other than
as delivered to the nmixer to allow for degradati on during handling. Wen
t he amobunt passing any sieve is outside the specification limts,

i medi ately resanple and retest the coarse aggregate. |f the second
sanmple fails on any sieve, report that fact to the Contracting Oficer
VWere two consecutive averages of 5 tests are outside specification
l[imts, the operation will be considered out of control and reported to
the Contracting Officer. Stop concreting and take i mediate steps to
correct the grading.

.14.2 Concrete Sanpling

ASTM C172/ C172N. Coll ect sanmples of fresh concrete to performtests
specified. ASTM C31/C31VN for nmking test specinmens.

.14.3 Concrete Testing

.14.3.1 Sl unmp Tests

ASTM C143/ C143N. Take concrete sanpl es during concrete

pl acenent/di scharge. The naxi mum sl unp nmay be increased as specified with

the addition of an approved adm xture provided that the water-cenmentitious
material ratio is not exceeded. Performtests at conmencenment of concrete
pl acenent, when test cylinders are made[, and for each [ ] cubic neters
cubi c yards (maxi num) of concrete].
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3.14.3.2 Tenperature Tests

Test the concrete delivered and the concrete in the forns. Performtests
in hot or cold weather conditions (bel ow 10 degrees C and above 27 degrees
Cbel ow 50 degrees F and above 80 degrees F) for each batch (mninum or
every 16 cubic neters 20 cubic yards (nmaxi mun) of concrete, until the
specified tenperature is obtai ned, and whenever test cylinders and sl unp
tests are made.

3.14.3.3 Conpressive Strength Tests

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

NOTE: When the sane m x design is used for nultiple
el ements such as sl abs, beans, and walls, the design
el ement type may be specified in lieu of or in
addition to the mx design in order to better
identify deficient concrete.

Use eight cylinders when specifying 56 or 90 day
strengths. Use 6x12 cylinders for better prediction
of strength and consi stency.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

ASTM C39/ C39N. Make[ six][ eight] 150 mmby 300 mm 6 inch by 12 inch or]
nine][ 12] 100 nm by 200 mr 4 inch by 8 inch test cylinders for each set
of tests in accordance with ASTM C31/ C31l, ASTM C172/Cl72N and applicable
requi renents of ACI 305R and ACI 306R. Take precautions to prevent
evaporation and | oss of water fromthe specinmen. Test two 150 mm by 300 mm
6 inch by 12 inch or three 100 mm by 200 nm 4 inch by 8 inch cylinders at
7 days, two 150 mm by 300 mr 6 inch by 12 inch or three 100 mm by 200 nmr 4
inch by 8 inch cylinders at 28 days,[ two 150 mm by 300 nmm 6 i nch by 12
inch or three 100 nm by 200 mr 4 inch by 8 inch cylinders at 56 days][ two
150 mm by 300 mm 6 inch by 12 inch or three 100 mm by 200 mr 4 inch by 8
inch cylinders at 90 days][ and hold two 150 mm by 300 mr 6 inch by 12 inch
or three 100 mm by 200 mr 4 inch by 8 inch cylinders in reserve]. Take
sanples for strength tests for each concrete m xture placed each day not
| ess than once a day, nor less than once for each 115 cubic neters 150
cubi c yards of concrete, nor |less than once for each 450 square neters
5000 square feet of surface area for slabs or walls. For the entire
project, take no less than five sets of sanples and performstrength tests
for each nix design of concrete placed. Each strength test result nust be
the average of two 150 mm by 300 mr 6 inch by 12 inch or three 100 mm by
200 mr 4 inch by 8 inch cylinders fromthe same concrete sanple tested at
28 days[ 56 days][ 90 days] [ ]. Concrete conpressive tests nmust neet
the requirenents of this section, the Contract Docunent, and ACI 301

[3.14.3.4 Air Content
ASTM C173/ C173N or ASTM C231/C231N for normal weight concrete[ and
ASTM C173/ C173N for lightweight concrete]. Test air-entrained concrete
for air content at the same frequency as specified for slunp tests.
113.14.3.5 Unit Weight of Structural Concrete
ASTM C567/ C567N and ASTM C138/ C138l. Determ ne unit weight of |ightweight

and normal weight concrete. Performtest for every 15 cubic neters 20
cubi ¢ yards nmaxi mum
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113.14.3.6 Chloride Ion Concentration

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include only when justified by size of job or
when quality of concrete is questionable.

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

Meet the requirenments of the paragraph titled CORROSI ON AND CHLORI DE
CONTENT. Determnine water soluble ion concentration in accordance with
ASTM C1218/ C1218N. Performtest once for each m x design

13.14.3.7 Strength of Concrete Structure

The strength of the concrete structure will be considered to be deficient
if any of the following conditions are identified:

a. Failure to neet conpressive strength tests as eval uat ed.
b. Reinforcenent not conform ng to requirenments specified.

c. Concrete which differs fromrequired di nensions or |location in such a
manner as to reduce strength.

d. Concrete curing and protection of concrete agai nst extremes of
tenperature during curing, not conformng to requirenents specified.

e. Concrete subjected to damagi ng nmechani cal di sturbances, particularly
| oad stresses, heavy shock, and excessive vibration

f. Poor workmanship likely to result in deficient strength.

Where the strength of the concrete structure is considered deficient
submit a nmitigation or remediation plan for review and approval by the
Contracting O ficer.

3.14.3.8 Non- Conformi ng Materials

Factors that indicate that there are non-conforning naterials include (but
not limted to) excessive conpressive strength, inadequate conpressive
strength, excessive slunp, excessive voids and honeycomnbi ng, concrete
delivery records that indicate excessive tinme between m xing and

pl acenent, or excessive water was added to the mixture during delivery and
pl acenent. Any of these indicators alone are sufficient reason for the
Contracting Oficer to request additional sanmpling and testing.

Conduct investigations into non-conformng materials at the Contractor's
expense. The Contractor is responsible for the investigation and rnust
nmake written recomendati ons to adequately mitigate or renediate the
non-conform ng material. The Contracting Oficer nmay accept, accept with
reduced paynent, require mtigation, or require renoval and repl acenent of
non-conform ng material at no additional cost to the Government.

3.14.3.9 Testing Concrete Structure for Strength

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

NOTE: |If the governnent is going to take cores and
test themthen include the bracketed paragraph.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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When there is evidence that strength of concrete structure in place does
not meet specification requirements or there are non-conformng materials,
make cores drilled from hardened concrete for conpressive strength

determ nati on i n accordance with ASTM C42/ C4A2lv, and as foll ows:

a. Take at |east three representative cores fromeach nenber or area of
concrete-in-place that is considered potentially deficient. Location
of cores will be determ ned by the Contracting Oficer

b. Test cores after mpoisture conditioning in accordance with ASTM C42/ CA2M
if concrete they represent is nore than superficially wet under
servi ce.

c. Air dry cores, (16 to 27 degrees C60 to 80 degrees F with relative
hum dity less than 60 percent) for 7 days before test and test dry if
concrete they represent is dry under service conditions.

d. Strength of cores fromeach nmenber or area are considered satisfactory
if their average conpressive strength is equal to or greater than 85
percent of the design conpressive strength, and if no single core
strength is less than 75 percent of the design conpressive strength.
Additional testing of cores extracted froml ocations represented by
erratic core strength results will be pernmitted only when approved by
the Contracting O ficer.

[ e. Core specinmens will be taken and tested by the Government. |If the
results of core-boring tests indicate that the concrete as pl aced does
not conformto the draw ngs and specification, the cost of such tests
and restoration required nust be borne by the Contractor.

] Fill core holes solid with patching nortar and finished to nmatch adj acent
concrete surfaces.

Correct concrete work that is found i nadequate by core tests in a manner
approved by the Contracting Oficer.

3.15 REPAI R, REHABI LI TATI ON AND REMOVAL

Before the Contracting Oficer accepts the structure, inspect the
structure for cracks, damage and substandard concrete placenents that may
adversely affect the service life of the structure. Prepare a report
docunenting these defects which includes recomendations for repair
renoval or renediation and submit to the Contracting O ficer for approval
before any corrective work i s acconpli shed.
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NOTE: Include this paragraph if the concrete
structure is a water tank designed in accordance
with ACl 530.
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[3.15.1 Crack Repair

Prior to final acceptance, docunent all cracks in excess of 0.50 mr 0.02
inches wide and repair. Submt the proposed nethod and materials to

repair the cracks to the Contracting Oficer for approval. Address the
amount of novenment expected in the crack due to tenperature changes and
| oadi ng.
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]13.15.2

Repai r of Wak Surfaces

Weak surfaces are defined as nortar-rich, rain-damaged, uncured, or
cont ai ni ng exposed voids or deleterious materials. Concrete surfaces with
weak surfaces less than 6 mr 1/4 inch thick must be dianond ground to
renove the weak surface. Surfaces containing weak surfaces greater than 6
nr 1/ 4 inch thick nust be renpved and replaced or mtigated in a nanner
acceptable to the Contracting Oficer

3.15.3

Failure of Quality Assurance Test Results
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NOTE: Test results acconplished on concrete sanpl es
during concrete production that fall short of the
acceptance criteria alert the Contractor to

somet hing in the production and pl acenent process
that has drifted out of calibration or that an error
has been made. The goal is to track down the
probl em and correct it as quickly as possible.

Unl ess the concrete producer nakes a large error in
batching or in placing, the chance that hardened
concrete needs to be rempved is renote. Renoval and
repl acenent is a last resort.
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Proposed mitigation efforts nust be approved by the Contracting O ficer
prior to proceeding.

End of Section --
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