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SECTI ON 03 30 53

M SCELLANEQUS CAST- | N- PLACE CONCRETE
05/14

NOTE: This gui de specification covers the

requi renents for projects involving anmounts of
concrete |l ess than 380 cubic nmeters 500 cubic yards.
This section was originally devel oped for USACE
Cvil Wrks projects.

Adhere to UFC 1-300-02 Unified Facilities Guide
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.

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

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

*% *%

PART 1

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL
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NOTE: This specification requires furnishing al

mat eri al and equi pnent, and perforning all |abor for
t he manufacturing, transporting, placing, finishing,
and curing of concrete for recreation sites, road
rel ocations, or other structures such as cul vert
headwal | s, confort stations, residences, or |ow head
gate structures. Consideration should be given to
using Section 03 30 00 CAST-I| N PLACE CONCRETE when
the quantity of concrete is 380 cubic neters 500
cubic yards or greater per structure.
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1 SUMMARY
Performall work in accordance wi t hACl 318NACI 318

2 UNI T PRI CES

NOTE: If Section 01 22 00.00 10 PRI CE AND PAYMENT
PROCEDURES i s included in the project
specifications, this paragraph, title UNIT PRI CES,
shoul d be deleted fromthis section and the
remai ni ng appropriately edited subparagraphs bel ow
shoul d be inserted into Section 01 22 00.00 10.
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2.1 Concrete Paynment

Payment will cover all costs associated with[ manufacturing,] furnishing,
delivering, placing, finishing, and curing of concrete for the various
itens of the schedule, including the cost of all formwrk. Paynent for
concrete, for which paynment is made as a lunp sum [is] [is not] to be
included in this unit price paynent item Payment for grout, preformnmed
expansion joints, field-nolded sealants, waterstops, reinforcing steel bars
or wire reinforcenent [is] [is not] to be included in this unit price
paynent item

.2.2 Measurement

Concrete will be neasured for paynent on the basis of the actual volune of
concrete within the pay lines of the structures as indicated. Measurenent
of concrete placed against the sides of any excavation wi thout the use of
intervening forns will be made only within the pay lines of the structure.
No deductions will be nmade for rounded or bevel ed edge, for space occupied
by nmetal work, for electrical conduits or tinber, or for voids or enbedded
itens that are either less than 0.14 cubic neter 5 cubic feet in volune or
0.1 square neter 1 square foot in cross section

.2.3 Unit of Measure

Unit of neasure: cubic neter yard.

3 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) 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
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be deleted fromthis section of the project
speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN CONCRETE | NSTI TUTE ( ACl)
ACl 117 (2010; Errata 2011) Specifications for

Tol erances for Concrete Construction and
Material s and Conmentary

ACl 301 (2016) Specifications for Structural
Concrete

ACl 301M (2016) Metric Specifications for
Structural Concrete

ACl 302. 1R (2015) Cuide for Concrete Floor and Sl ab
Construction

ACl 304R (2000; R 2009) Guide for Measuring,
M xi ng, Transporting, and Pl acing Concrete

ACl 305R (2010) Cuide to Hot Weather Concreting

ACl 306R (2016) Guide to Cold Weather Concreting

ACl 318 (2014; Errata 1-2 2014; Errata 3-5 2015;

Errata 6 2016; Errata 7-9 2017) Building
Code Requirenents for Structural Concrete
(ACI 318-14) and Commentary (ACI 318R-14)

ACl 318M (2014; ERTA 2015) Buil ding Code
Requi rements for Structural Concrete &
Commentary

ACl 347R (2014; Errata 1 2017) CGuide to For mwork

for Concrete
ACl SP-66 (2004) ACI Detailing Manual
ASTM | NTERNATI ONAL ( ASTM

ASTM A1064/ A1064M (2017) Standard Specification for
Carbon-Steel Wre and Wl ded Wre
Rei nforcenent, Plain and Deforned, for
Concrete

ASTM A615/ A615M (2016) Standard Specification for Deforned
and Pl ai n Carbon-Steel Bars for Concrete
Reinforcement

ASTM C1064/ C1064M (2017) Standard Test Method for

Tenperature of Freshly M xed
Hydraul i c- Cenent Concrete
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ASTM C1157/ C1157M

ASTM C1260

ASTM C143/ C143M

ASTM C150/ C150M

ASTM C1567

ASTM C1602/ C1602M

ASTM C172/ C172M

ASTM C173/ C173M

ASTM C231/ C231M

ASTM C260/ C260M

ASTM C309

ASTM C31/ C31M

ASTM C33/ C33M

ASTM C39/ C39M

ASTM C494/ C494M

ASTM C595/ C595M

ASTM C618

(2017) Standard Performance Specification
for Hydraulic Cenent

(2014) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Method)

(2015) Standard Test Method for Slunp of
Hydr aul i c- Cenent Concrete

(2018) Standard Specification for Portland
Cement

(2013) Standard Test Method for Potential
Al kali-Silica Reactivity of Combinations
of Cenentitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

(2012) Standard Specification for M xing
Water Used in Production of Hydraulic
Cement Concrete

(2017) Standard Practice for Sanpling
Freshly M xed Concrete

(2016) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol unetric Method

(2017a) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

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

(2011) Standard Specification for Liquid
Menbr ane- For mi ng Conpounds for Curing
Concrete

(2018b) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2018) Standard Specification for Concrete
Aggregates

(2018) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2017) Standard Specification for Chenical
Admi xtures for Concrete

(2018) Standard Specification for Bl ended
Hydraul i ¢ Cenents

(2017a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Natural
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

G685/ C685M

C920

C94/ C94M

C989/ C989M

D1752

D412

D471

D75/ D75M

D98

E1155

E1155M

E1643

E1745

E1993/ E1993M

E96/ E96M

Pozzol an for Use in Concrete

(2017) Standard Specification for Concrete
Made by Vol unetric Batching and Conti nuous
Mixing

(2018) Standard Specification for
El astoneric Joint Seal ants

(2017a) Standard Specification for
Ready- M xed Concrete

(2018) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

(2018) Standard Specification for

Pref ormed Sponge Rubber, Cork and Recycl ed
PVC Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(2016) Standard Test Methods for
Vul cani zed Rubber and Thernmopl astic
El astomers - Tension

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

(2014) Standard Practice for Sanpling
Aggregates

(2015) Cal ci um Chl ori de

(2014) Standard Test Method for
Det erm ni ng Fl oor Fl atness and Fl oor
Level ness Numbers

(2014) Standard Test Method for
Det erm ni ng Fl oor Fl atness and Fl oor
Level ness Numbers (Metric)

(2018a) Standard Practice for Selection,
Design, Installation, and Inspection of

Wat er Vapor Retarders Used in Contact with
Earth or Granular Fill Under Concrete Sl abs

(2017) Standard Specification for Water
Vapor Retarders Used in Contact with Soil
or Granular Fill under Concrete Sl abs

(1998; R 2013; E 2013) Standard
Specification for Bitum nous Water Vapor
Retarders Used in Contact with Soil or
Granul ar Fill Under Concrete Sl abs

(2016) Standard Test Methods for Water
Vapor Transmi ssion of Materials
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1.

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 513 (1974) Corps of Engineers Specifications
for Rubber Waterstops

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl ori de Wat erstops

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 247 Conpr ehensi ve Procurenent Guideline for
Products Contai ning Recovered Materials

4 SUBMITTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

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

*% *% *% *% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
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1.

designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the followi ng in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation Drawings; ¢, [___ 11
SD- 03 Product Data

Ai r-Entraining Adm xture

Accel erating Adm xture

Wat er - Reduci ng or Retardi ng Admi xture
Curing Materials

Expansion Joint Filler Strips, Prenolded
Joint Sealants - Field Ml ded Seal ants
Waterstops

Chemi cal Fl oor Hardener

Bat chi ng and M xi ng Equi prent

Conveyi ng and Pl aci ng Concrete
Formwork

M x Design Data; C[, [ 1]

Ready- M x Concrete

Curing Comnpound

Mechani cal Rei nforcing Bar Connectors

SD-06 Test Reports

Aggregates

Concrete M xture Proportions; C[, | 11
Measurerment of Floor Tol erances
Conpressive Strength Testing; C[, | 11
Stump; ¢, [T

Air Content

Water

SD-07 Certificates

Cenentitious Materials

Pozzolan

CPG for recycled naterials or appropriate Waiver Form
Aggregates

Delivery Tickets

SD- 08 Manufacturer's |Instructions

Chem cal Fl oor Hardener
Curing Conpound

5 QUALI TY ASSURANCE

I ndicate specific |ocations of [Concrete Placenent] [Forns] [ Steel

Rei nforcenent] [Accessories] [Expansion Joints] [Construction Joints]
[Contraction Joints] [Control Joints] on installation drawi ngs and i ncl ude,
but not be limted to, square neters feet of concrete placenents,

thi cknesses and wi dt hs, plan di nmensions, and arrangenent of cast-in-place
concrete section.

SECTI ON 03 30 53 Page 9
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5.1 Regul at ory Requirenents
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NOTE: This section relates to the inplenmentation of
RCRA of 1976 as anended (42 USC 6901) which requires
t hat EPA designated itens be used to the maxi num
extent practicable.

One of the requirements of 40 CFR 247 is that
agenci es pronote the use of products containing
recycled materials. Parts of this guide
specification are only pronotional in nature in that
they recommend or encourage, in lieu of requiring,
the Contractor to use products containing recycled
materials. Coordinate this section with Section

01 33 29 SUSTAI NABI LI TY REPORTING i n every project
where 40 CFR 247 is applicable.

Include the applicable state hi ghway depart nment
docunment title in which an acceptable gradation for

the concrete aggregate is presented.

*% *% *% *% *% *% *%%

The state statutory and regulatory requirenents: [__ ] forma part of
this specification to the extent referenced. Subnmt CPG for recycled
mat eri al s or appropriate Waiver Form

.5.2 Fl at ness and Level ness of Fl oor Sl abs

Conduct floor flatness and |evel ness test, (FF and FL respectively), on
floor slabs in accordance with the provisions set forth in ASTM E1155N or
ASTM E1155. WMake floor tol erance neasurenents by the approved | aboratory
and inspection service within 24 hours after conpletion of final troweling
operation and before forns and shores have been renoved. Provide results
of floor tolerance tests, including formal notice of acceptance or
rejection of the work, to the Contracting O ficer within 24 hours after
data col |l ection.

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

The Government retains the option to sanple and test [joint sealer, joint
filler material, waterstop,] aggregates and concrete to determ ne
compliance with the specifications. Provide facilities and | abor as may be
necessary to assist the Governnent in procurenent of representative test
sanples. ntain sanples of aggregates at the point of batching in
accordance with ASTM D75/ D75Nh. Sanpl e concrete in accordance with

ASTM C172/ C172Nh. Determine slunp and air content in accordance with

ASTM C143/ C143N and ASTM C231/ C231N, respectively, when cylinders are

mol ded. Prepare, cure, and transport conpression test specinmens in
accordance with ASTM C31/ C31N. Test conpression test specinens in
accordance with ASTM C39/ C39N. Take sanples for strength tests not |ess
than once each shift in which concrete is produced [from each strength of
concrete required]. Provide a nininmumof five specinmens from each sanpl e;
two to be tested at 28 days (90 days if pozzolan is used) for acceptance,
two will be tested at 7 days for information and one held in reserve.
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2.

1.1 Strength

Acceptance test results are the average strengths of two specinens tested
at 28 days (90 days if pozzolan is used). The strength of the concrete is
consi dered satisfactory so long as the average of three consecutive
acceptance test results equal or exceed the specified conpressive strength,
f'c, but not nore than 20 percent, and no individual acceptance test result
falls below f'c by nore than 3.4 MPa 500 psi

.1.2 Constructi on Tol erances

Apply a Cass "C'" finish to all surfaces except those specified to receive
a Class "D' finish. Apply a Cass "D' finish to all post-construction
surfaces which will be permanently conceal ed. Surface requirenents for the
classes of finish required are as specified in AC 117

. 1.3 Concrete M xture Proportions

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The nom nal maxi num si ze of the coarse
aggregate is as specified in ACl 318, Chapter 3 and
ACl 318M Cuidelines for the nmaxi mum wat er
cenentitious material ratio and air content can be
found in ACI 318 Chapter 4.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Concrete mxture proportions are the responsibility of the Contractor

M xture proportions nust include the dry weights of cenmentitious

mat eri al (s); the nom nal maxi num size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and nanes of adm xtures; and
quantity of water per cubic nmeter yard of concrete. Provide materials
included in the mixture proportions of the same type and fromthe same
source as will be used on the project. The specified conpressive strength
f'cis [20.7] [___ ] MPa [3,000] [__ ] psi at 28 days (90 days if
pozzolan is used). The nmaxi num noni nal size coarse aggregate is [19] [25]
[37.5] mm [3/4] [1] [1-1/2] inch, in accordance with ACI 304R. The air
content nust be between 4.5 and 7.5 percent with a slunp between 50 and 125
mm 2 and 5 inches. The maxi num wat er-cenmentitious material ratio is [0.50]
[ ]. Subnit the applicable test reports and mni xture proportions that
wi || produce concrete of the quality required, ten days prior to placenent
of concrete.

.2 MATERIALS

Submit nmanufacturer's literature from suppliers which denonstrates
conpliance with applicable specifications for the specified materials.

. 2.1 Cenentitious Materials

Submit Manufacturer's certificates of conpliance, acconpanied by nmill test
reports, attesting that the concrete materials nmeet the requirenents of the
specifications in accordance with the Special C ause "CERTIFI CATES OF
COWPLI ANCE". Also, certificates for all material conforming to EPA' s

Conpr ehensi ve Procurenent Guidelines (CPG, in accordance with 40 CFR 247.
Provide cenentitious materials that conformto the appropriate
specifications |isted:

SECTION 03 30 53 Page 11



2.2.1.1 Port| and Cenent
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NOTES: Limt the use of air-entraining cenent to
concrete placenments where separate batching of
air-entraining adm xture is not practical

If high early strength concrete is required, specify
Type |11 after consulting the agency's Subject
Matter Expert in Concrete Materials.

Trical ciumalumnate, for sulfate resistance, is
limted to Type Il cenent. |If high early strength
is not required, specify Type Il rather than Type
when noderate sul fate resistance is required, or
Type V when high sulfate resistance is required.

Specify lowal kali cenent when the aggregate is
either silica or carbonate reactive.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

ASTM C150/ C150N, Type [I][1I][IIIT[V], [low alkali] [including fal se set
requirenents] with tri-calciumalunmnates (C3A) content |ess than 10
percent and a maxi num cenent-al kali content of 0.80 percent Na2Ce (sodi um
oxi de) equi val ent.

[2.2.1.2 Bl ended Hydraulic Cenent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTES: Limt the use of air-entraining cenent to
concrete placenments where separate batching of
air-entraining adm xture is not practical

Specify |l ow al kali cement when reactive aggregates
are to be used.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de bl ended cenent conforning to ASTM C595/ C595N and ASTM Cl1157/ C1157N
Type IP or IS, including the optional requirenent for nmortar expansion [and
sul fate soundness] and consist of a mixture of ASTM C150/ C150N Type |, or
Type Il cenent and a conplenentary cenenting material. The slag added to
the Type IS bl end nust be ASTM C989/ C989N ground granul ated bl ast-furnace
slag. The pozzol an added to the Type I P blend nust be ASTM C618 Cl ass F,
interground with the cenent clinker. Provide the manufacturer's witten
statement that the anmount of pozzolan in the finished cement will not vary
more than plus or mnus 5 mass percent of the finished cenment from
lot-to-lot or within a lot. Do not change the percentage and type of

m neral adnmixture used in the blend fromthat submtted for the aggregate
eval uati on and m xture proportioning.

12.2.1.3 Pozzolan

Provi de pozzolan that confornms to ASTM C618, Cl ass F, including
requi renents of Tables 1A and 2A

2.2.2 Aggregates

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: This note nmay be di sregarded for regions

SECTION 03 30 53 Page 12



where Alkali-Silica Reactivity (ASR) is not a
concern. Sone aggregate sources nay exhibit an ASR
potential. ASR is a potentially deleterious
reacti on between alkalis present in concrete and
sone siliceous aggregates, reference EM 1110-2-2000
par agraph 2-3b(6) and appendix D. Were ASR is
known or suspected to pose a concern for concrete
durability, it is recomrended that aggregates
proposed for use in concrete be evaluated to
determ ne ASR potential and an effective

mtigation. EM 1110-2-2000, provides
recomendations for evaluating and mtigating ASR in
concrete m xtures. Aggregate eval uations nmay not be
practical for projects requiring small quantities of
concrete (less than 190 cubic neters 250 cubic yards

).

Section 32 13 14.13 CONCRETE PAVI NG FOR Al RFI ELDS
AND OTHER HEAVY DUTY PAVEMENTS, paragraph
ALKALI - SI LI CA REACTI VI TY, provides a specification
nmet hod for the Contractor to evaluate and nitigate
ASR in concrete nmixtures. The expansion limts
specified in Section 32 13 14.13 are requirenents
for pavenents and exterior slab construction. For
structural concrete applications the neasured
expansi on must be less than 0.10 percent. It nmay
not be econonical or practical to specify different
test limt requirenments for use on the sanme project,
in which case the lower limt is required by the
application

The designer may use the specification nmethod in
Section 32 13 14.13 by incorporating the rel evant
paragraphs into this specification, or may use the
followi ng requirenents (retain either the 0.10 or
the 0.08 percent expansion limts as appropriate).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

For fine and coarse aggregates neet the quality and gradi ng requirenments of
ASTM C33/C33M and test and evaluate for al kali-aggregate reactivity in
accordance with ASTM C1260. Perform evaluation of fine and coarse
aggregates separately and in conbination, matching the proposed ni x design
proportioning. All results of the separate and conbi nation testing nust
have a measured expansion | ess than 0.08 percent at 28 days after casting.
If the test data indicates an expansion of 0.08 percent or greater, reject
the aggregate(s) or perform additional testing using ASTM C1260 and

ASTM C1567. Performthe additional testing using ASTM Cl1260 and ASTM Cl1567
using the low al kali portland cenent in conbination with ground granul ated
bl ast furnace (GEBF) slag, or Cass F fly ash. Use GGBF slag in the range
of 40 to 50 percent of the total cenentitious material by mass. Use C ass
F fly ash in the range of 25 to 40 percent of the total cementitious
material by mass]. Subnit certificates of conpliance and test reports for
aggregates showing the material (s) neets the quality and grading
requirenents of the specifications under which it is furnished.

.2.3 Admixtures

Provi de adm xtures, when required or approved, in conpliance with the
appropriate specification listed. Retest chemi cal adm xtures that have
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been in storage at the project site, for longer than 6 nonths or that have
been subjected to freezing, at the expense of the Contractor at the request
of the Contracting Oficer and will be rejected if test results are not
satisfactory.

2.2.3.1 Ai r-Entraining Adm xture

Provide air-entraining adm xture that neets the requirenents of
ASTM C260/ C260Mv.

[2.2.3.2 Accel erating Adm xture

Provi de cal ciumchloride neeting the requirenents of ASTM D98. O her
accel erators nmust neet the requirenents of ASTM C494/ C494N, Type C or E

1]2.2.3.3 \Water-Reducing or Retarding Adm xture

Provi de water-reducing or retarding adm xture neeting the requirenents of
ASTM C494/ C494N, Type A, B, or D. [High-range water reducing adm xture
Type F [or G nmay be used only when approved, approval being contingent
upon particul ar placenment requirenents as described in the Contractor's
Quality Control Plan.]

2.2.4 Water
M xing and curing water in conpliance with the requirenents of
ASTM C1602/ C1602N; [potable, and] free of injurious anbunts of oil, acid,
salt, or alkali. Submit test report showi ng water conplies with
ASTM C1602/ C1602M.

[2.2.5 Rei nforci ng Steel

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Delete this paragraph if fibercrete is
accepted for use by the Contracting Oficer.

*% *% *% *% *% *% *% *% *% *% *% *%%

Provide reinforcing bars conform ng to the requirenments of ASTM A615/ A615M,
Grade 60, deforned. Provide welded steel wire reinforcenent conforning to
the requirenments of ASTM Al1064/ A1064N. Detail reinforcenent not indicated
in accordance with ACl 301N ACI 301 and ACI SP-66. Provide mechani cal

rei nforcing bar connectors in accordance with ACI 301N ACI 301 and provide
125 percent minimumyield strength of the reinforcenent bar.

I 226 Expansi on Joint Filler Strips, Prenolded

Expansion joint filler strips, prenolded of sponge rubber confornmng to
ASTM D1752, Type |I.

I 2.2.7 Joint Sealants - Field Ml ded Seal ants

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTES: Use ASTM C920 for field-nolded sealants in
smal | hydraulic structures.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conformto ASTM C920, Type M Gade NS, O ass 25, use NT for vertical
joints and Type M Grade P, Cass 25, use T for horizontal joints. Provide
pol yet hyl ene tape, coated paper, netal foil, or simlar type bond breaker
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materials. The backup material needs to be conpressible, nonshrink,
nonreactive with the sealant, and a nonabsorptive material such as extruded
butyl or polychl oroprene foamrubber. Imediately prior to installation of
field-nol ded seal ants, clean the joint of all debris and further cleaned
usi ng water, chenical solvents, or other neans as reconmended by the

seal ant manufacturer or directed.

2.2.8 Formwork

Desi gn and engineer the formwrk as well as its construction in accordance
with  ACl 301N ACI 301 Section 2 and 5 and ACI 347R. Fabricate of wood,
steel, or other approved material. Subnit formwork design prior to the
first concrete placenent.

2.2.9 For m Coat i ngs
Provide formcoating in accordance with ACI 301V ACI 301.
2.2.10 Vapor Retarder[ and VaporBarrier]

[ ASTM E1745 Cass [C] [A] [B] polyethylene sheeting, mininum][O0.25] [0.38]
mm [ 10] [15] mil thickness or other equivalent material with a nmaxi num
perneance rating of 0.04 perns per ASTM E96/ E96N.] [ ASTM E1745 C ass [ (]
[A] [B] polyethylene sheeting, mininum[0.25] [0.38] mm[10] [15] mil

t hi ckness or ASTM E1993/ E1993N bitum nous nenbrane or other equival ent
material wth a maxi mum perneance rating of 0.01 pernms per ASTM E96/ E96MN.]

Consi der plastic vapor retarders and adhesives with a high recycl ed
content, lowtoxicity low VOC (Volatile O ganic Conmpounds) |evels.

]2.2.11 Curing Materials

Provide curing materials in accordance with ACI 301N ACI 301, Section 5.

.3 READY- M X CONCRETE

Provi de ready-m x concrete with m x design data conformng to ACl 301N
ACl 301 Part 2. Subnmit delivery tickets in accordance with ASTM C94/ C94N
for each ready-m x concrete delivery, include the follow ng additional

i nformati on:

a. Type and brand cenent

b. Cenent content in 43 kil ogram 94-pound bags per cubic neter yard of
concrete

c. Maximum si ze of aggregate
d. Anpbunt and brand nane of adm xture

e. Total water content expressed by water cenmentitious material ratio

.4 ACCESSORIES
.4.1 Waterstops

.4.1.1 PVC Wt er st op

Pol yvi nyl chl ori de wat erstops conformng to COE CRD- C 572.
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2.

4.1.2 Rubber Wt erstop

Rubber wat erstops conformng to COE CRD-C 513.

.4.1.3 Ther nopl astic El astoneri ¢ Rubber \Waterstop

Ther nopl astic el astoneric rubber waterstops conform ng to ASTM D471.

.4.1.4 Hydr ophi | i ¢ Wat er st op

Swel | abl e strip type conpound of pol yner nodified chl oroprene rubber that
swel I's upon contact with water conforming to ASTM D412 as follows: Tensile
strength 2.9 MPa 420 psi minimum ultinmate el ongation 600 percent m ni num
M ni mum hardness of 50 on the type A duroneter and the volunetric expansion
ratio in distilled water at 20 degrees C 70 degrees F; 3 to 1 nininmum

.4.2 Chem cal Fl oor Hardener

Provi de hardener which is a col orl ess aqueous solution containing a bl end
of inorganic silicate or siliconate material and proprietary conmponents
combined with a wetting agent; that penetrates, hardens, and densifies
concrete surfaces. Submt manufactures instructions for placenment of
liquid chenmical floor hardener

. 4.3 Curing Conpound

Provi de curing conmpound conforming to ASTM C309. Subnit nanufactures
instructions for placing curing conpound.

PART 3 EXECUTI ON

3.

1 PREPARATION

Prepare construction joints to expose coarse aggregate. The surface nust
be clean, danp, and free of laitance. Construct ranps and wal kways, as
necessary, to allow safe and expeditious access for concrete and wor knen.
Renove snow, ice, standing or flow ng water, | oose particles, debris, and
foreign matter. Satisfactorily conpact earth foundations. Mke spare

vi brators available. Placenent cannot begin until the entire preparation
has been accepted by the Governnent.

1.1 Enbedded I tens

Secure reinforcenment in place after joints, anchors, and other enbedded
items have been positioned. Arrange internal ties so that when the forns
are renoved the nmetal part of the tie is not less than 50 mqm 2 inches from
concrete surfaces permanently exposed to view or exposed to water on the
finished structures. Prepare enbedded itens so they are be free of oil and
other foreign matters such as | oose coatings or rust, paint, and scale.

The enbeddi ng of wood in concrete is pernmitted only when specifically
authorized or directed. Provide all equiprment needed to place,

consolidate, protect, and cure the concrete at the placenent site and in
good operating condition

.1.2 Formmork I nstallation

Forms must be properly aligned, adequately supported, and nortar-tight.
Provi de snooth formsurfaces, free fromirregularities, dents, sags, or
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hol es when used for permanently exposed faces. Chanfer all exposed joints
and edges , unless otherw se indicated.

[3.1.3 Vapor Retarder[ and Vapor Barrier] Installation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use a vapor barrier only when it is desirable
to prevent mgration of noisture through sl abs of
buildings.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Install in accordance with ASTM E1643. Apply vapor retarder[ andbarrier]
over gravel fill. Lap edges not less than 300 nm 12 inches. Seal all
joints with pressure-sensitive adhesive not |ess than 50 nm 2 i nches w de.
Protect the vapor barrier at all times to prevent injury or displacenent
prior to and during concrete placenent.

13.1. 4 Production of Concrete

3.1.4.1 Ready- M xed Concrete

Provi de ready-ni xed concrete conforming to ASTM C94/ C94N except as
ot herw se specified.

3.1.4.2 Concrete Made by Vol unetric Batching and Continuous M Xi ng
Conformto ASTM C685/ C685N.

[3.1.4.3 Bat chi ng and M xi ng Equi prrent
The option of using an on-site batching and m xing facility is avail abl e.
The facility rmust provide sufficient batching and m xi ng equi pment capacity
to prevent cold joints. Submit the nethod of measuring materials, batching
operation, and nixer for review, and manufacturer's data for batching and
m Xi ng equi pnent denonstrating conpliance with the applicable
specifications. [Provide an Onsite Plant conform ng to the requirenments of
either ~ ASTM C94/ C94N or ASTM C685/ C685M.]

113.1.5 Waterstops
Install and splice waterstops as directed by the manufacturer.

13.2  CONVEYI NG AND PLACI NG CONCRETE
Convey and pl ace concrete in accordance with ACI 301M ACI 301, Section 5.

3.2.1 Col d- Weat her Requi renents
Pl ace concrete in cold weather in accordance with AC 306R

3.2.2 Hot - Weat her Requi renents
Pl ace concrete in hot weather in accordance with ACI 305R

3.3 FINISHING

3.3.1 Tenper at ure Requiremnment

Do not finish or repair concrete when either the concrete or the anbient
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tenperature is bel ow 10 degrees C 50 degrees F.
.3.2 Fi ni shi ng Forned Surfaces

Renove all fins and | oose materials , and surface defects including filling
of tie holes. Repair all honeyconb areas and other defects. Renobve all
unsound concrete fromareas to be repaired. Reamor chip surface defects
greater than 13 mm 1/2 inch in dianeter and holes |left by renmoval of tie
rods in all surfaces not to receive additional concrete and fill with
dry-pack nortar. Brush-coat the prepared area with an approved epoxy resin
or |latex bonding conpound or with a neat cenent grout after danpeni ng and
filling with nortar or concrete. Use a blend of portland cenent and white
cement in nortar or concrete for repairs to all surfaces permanently
exposed to view shall be so that the final color when cured is the sanme as
adj acent concrete.

.3.3 Fi ni shing Unfornmed Surfaces

Fi ni sh unforned surfaces in accordance with ACI 301v ACI 301, Section 5.

FINISH LOCATION

Float

Trowel

Broom or Belt

3.3.3.1 Fl at Fl oor Fi ni shes

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Floor flatness and floor |evel ness affects

t he appearance and function of finishes applied to
the concrete and in situations such as large or |ong
expanses of glossy floor materials. Low tolerances
for subsequent finish materials (for exanple, thin
set ceranmic and porcelain tile and wood gymmasi um
floors) require the designer to specify higher than
normal floor flatness requirenents. Higher "F"
ratings are nore stringent and tighter tol erances of
F nunbers stop at 100. The nunbers provided in
brackets are typical nunbers, but A/E should
research and sel ect F numbers high enough to get
desired results but not so high as to cause undue
cost increases and construction issues. An

FF20/ FL15 is equivalent to 8 nmin 3 neters 5/16
inches in 10 feet. This test nmethod is not suitable
for unshored decks. Fitted partitions need an FL
greater than or equal to 25.

The F-nunbers are given bel ow for purposes of
illustration only.
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In accordance with ACI 302.1R, construct in accordance with one of the
met hods recomended in Table 7.15.3, "Typical Conposite FF/ FL Val ues for
Various Construction Methods." ACI 117 for tolerances tested by ASTM E1155M
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or ASTM E1155. These requirenents are based upon the | atest FF/ FL net hod.
3.3.3.1.1 Fl oor Sl abs

Conform fl oor slabs on grade to the follow ng ACI F-nunber requirenents
unl ess noted ot herw se:

Speci fied Overall Values FF30/FL23 minimum [FF___ /FL__ ]

M ni mum Local Val ues FF17/FL15 minimum [FF___ /FL__ ]

3.3.3.1.2 Subj ect to Vehicular Traffic

Fl oor slabs on grade subject to vehicular traffic or receiving thin-set
flooring shall conformto the followi ng ACI F-nunber requirenents:

Speci fied Overall Values FF35/FL25 minimum [FF___ /FL__ ]

M ni mum Local Val ues FF25/ FL17 minimum [FF___ /FL__ ]

3.3.3.2 Measur ement of Fl oor Tol erances
Test floor slabs within 24 hours of the final troweling. Submt test
results to Contracting Officer within 12 hours after collecting data.
Fl oor flatness inspector nmustl provide a tolerance report which includes:
a. Nane of Project
b. Name of Contractor
c. Date of Data Collection
d. Date of Tol erance Report
e. A Key Plan Showi ng Location of Data Coll ected
f. Results Required by ASTM E1155NM ASTM E1155

[3.3.3.3 Expansi on and Contraction Joints
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NOTES: Refer to ACI 224. 3R for guidance on
expansi on j oi nts.

The depth of contraction joints nust be 1/4 to 1/3
of the thickness of the slab.

The maxi mum spacing (in mmfeet) between adjacent
joints shall be 30 tines the concrete thickness (in
mm feet) for slabs exposed to the environnent.
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Make expansion and contraction joints in accordance with the details shown
or as otherwi se specified. Provide 13 mm 1/2 inch thick transverse
expansi on joi nts where new work abuts an existing concrete. Provide
expansion joints at a maxi nrum spacing of 10 m 30 feet on center in

si dewal ks [and at a maxi num spaci ng of | ] meters feet in slabs],
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unl ess otherwi se indicated. Provide contraction joints at a maxi num

spacing of [2] [___ ] linear meters [6] [__ ] linear feet in sidewal ks
[and at a maxi mum spacing of [__ ] meters feet in slabs], unless

ot herwi se indicated. Cut contraction joints at a mninumof [25] [___ ] mm
(11 1 ] inch(es) deep with a jointing tool after the surface has been

finished.
13.4 CURI NG AND PROTECTI ON

Cure and protect in accordance with ACI 301N ACI 301, Section 5.
3.5 FORM WORK

Provide formwork in accordance with ACI 301V ACI 301, Section 2 and
Section 5.

3.5.1 Rermoval of Forns
Renove forns in accordance with ACI 301M ACI 301, Section 2.

3.6 STEEL REI NFORCI NG
Rei nforcenent nust be free froml oose, flaky rust and scale, and free from
oil, grease, or other coating which mght destroy or reduce the
reinforcenent's bond with the concrete.

3.6.1 Fabrication

Shop fabricate steel reinforcenent in accordance with ACI 318 and ACl SP-66
Provi de shop details and bending in accordance with ACI 318 and ACl SP-66.

3.6.2 Splicing
Perform splices in accordance with ACI 318 and ACI SP-66.
3.6.3 Supports

Secure reinforcement in place by the use of netal or concrete supports,
spacers, or ties.

3.7 EMBEDDED | TEMS

Bef ore placing concrete, take care to deternine that all enbedded itens are
firmy and securely fastened in place. Provide enbedded items free of oi
and other foreign matter, such as |oose coatings of rust, paint and scale.
Enbeddi ng of wood in concrete is permitted only when specifically

aut hori zed or directed.

3.8 CHEM CAL FLOOR HARDENER
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NOTE: Cearly indicate slab surfaces requiring a
chemi cal hardener. Such treatnent is suitable for
surfaces of concrete floors in equi pnent roons and
on other floor surfaces that are subject to |ight
foot traffic only and will not be covered with
resilient flooring, paint, or other finish coating.
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Apply Chem cal Floor Hardener where indicated, after curing and drying
concrete surface. Dilute liquid hardener with water and apply in three
coats. First coat is one-third strength, second coat one-half strength,
and third coat two-thirds strength. Apply each coat evenly and allowit to
dry 24 hours before applying next coat. Apply proprietary chenica
hardeners in accordance with nanufacturer's printed directions.

.9 TESTI NG AND | NSPECTI NG

Report the results of all tests and inspections conducted at the project
site informally at the end of each shift. Subnmit witten reports weekly.
Deliver within three days after the end of each weekly reporting period.
See Section 01 45 00.00 10 QUALITY CONTROL.

.9.1 Fi el d Testing Techni ci ans

The individuals who sanple and test concrete nust have denonstrated a
know edge and ability to performthe necessary test procedures equival ent
to the ACI m ninmum guidelines for certification of Concrete Field Testing
Techni ci ans, Grade |.

.9.2 Preparations for Placing

I nspect foundation or construction joints, fornms, and enbedded itens in
sufficient tinme prior to each concrete placenent to certify that it is
ready to receive concrete.

.9.3 Sanpling and Testing

a. Obtain sanples and test concrete for quality control during placenent.
Sanpl e fresh concrete for testing in accordance with ASTM Cl72/ Cl72N
Make six test cylinders.

b. Test concrete for conpressive strength at 7 and 28 days for each design
m x and for every 77 cubic neters 100 cubic yards of concrete. Test
two cylinders at 7 days; two cylinders at 28 days; and hold two
cylinders in reserve. Conformtest specinens to ASTM C31/ C31N
Perform conpressive strength testing confornming to ASTM C39/ C39NM

c. Test slunp at the [plant] [site of discharge] for each design mx in
accordance with ASTM C143/ Cl143N. Check slunp [once] [twice] during
each shift that concrete is produced [for each strength of concrete
required].

d. Test air content for air-entrained concrete in accordance wth
ASTM C231/ C231N. Test concrete using |ightweight or extrenely porous
aggregates in accordance with ASTM C173/ Cl73N. Check air content at
| east [once] [twi ce] during each shift that concrete is placed [for
each strength of concrete required].

e. Determine tenperature of concrete at time of placenent in accordance
with  ASTM C1064/ C1064N. Check concrete tenperature at |east [once]
[twice] during each shift that concrete is placed [for each strength of
concrete required].
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3.

3.

9.4 Action Required
9.4.1 Placing

Do not begin placenent until the availability of an adequate nunber of
acceptable vibrators, which are in working order and have conpetent
operators, has been verified. D scontinue placing if any lift is

i nadequat el y consol i dat ed.

.9.4.2 Air Content

Whenever an air content test result is outside the specification lints,
adj ust the dosage of the air-entrainment adm xture prior to delivery of
concrete to forns.

.9.4.3 Slump

Whenever a slunp test result is outside the specification limts, adjust
the batch weights of water and fine aggregate prior to delivery of concrete
to the forms. Make the adjustments so that the water-cementitious material
rati o does not exceed that specified in the submtted concrete mixture
proportion and the required concrete strength is still net.

-- End of Section --
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