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SECTI ON 03 30 53

M SCELLANEQUS CAST- | N- PLACE CONCRETE
04/ 08
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NOTE: This gui de specification covers the
requirenents for projects involving anounts of
concrete | ess than 380 cubic nmeters (500 cubic yards).

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

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

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

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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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 culvert
headwal | s, confort stations, residences, or |ow head
gate structures. Consideration should be given to
using Section 03 31 01.00 10 CAST-I N PLACE
STRUCTURAL CONCRETE FOR Cl VIL WORKS when the
quantity of concrete is 380 cubic nmeters (500 cubic
) or greater per structure.
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1 SUMVARY
Performall work in accordance with ACI MCP SET Parts 2 and 3.

2 UNI T PRI CES

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

NOTE: |If Section 01 22 00.00 10 MEASUREMENT AND
PAYMENT is included in the project specifications,
this paragraph title (UNIT PRI CES) should be del eted
fromthis section and the renmining appropriately
edi ted subparagraphs bel ow shoul d be inserted into
Section 01 22 00.00 10.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

2.1 Concrete Paynment

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

.2.2 Measur ement

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 made for rounded or bevel ed edge, for space occupied
by netal 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 volunme 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 zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence 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 ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACl | NTERNATI ONAL (ACI)
ACl MCP SET (2009) Manual of Concrete Practice

ASTM | NTERNATI ONAL ( ASTM

ASTM A 185/ A 185M (2007) Standard Specification for Steel
Wl ded Wre Reinforcenent, Plain, for
Concrete

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

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

ASTM C 1064/ C 1064M (2008) Standard Test Method for
Tenperature of Freshly M xed
Hydraul i c- Cenment Concrete

ASTM C 1260 (2007) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

ASTM C 143/ C 143M (2009) Standard Test Method for Slump of
Hydraul i c- Cenent Concrete

ASTM C 150/ C 150M (2009) Standard Specification for Portland
Cenent

ASTM C 1567 (2008) Standard Test Method for Potential

Al kali-Silica Reactivity of Combinations
of Cenentitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

ASTM C 171 (2007) Standard Specification for Sheet
Materials for Curing Concrete

ASTM C 172 (2008) Standard Practice for Sanpling
Freshly M xed Concrete

ASTM C 173/ C 173M (2009) Standard Test Method for Air
Content of Freshly Mxed Concrete by the
Vol unetri ¢ Met hod

ASTM C 231 (2009a) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

ASTM C 260 (2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

309

31/ C 31M

33/ C 33M

39/ C 39M

494/ C 494M

595/ C 595M

618

685/ C 685M

920

94/ C 94M

989

990

990M

1752

2628

75/ D 75M

98

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

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

(2008) Standard Specification for Concrete
Aggr egat es

(2009) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nmens

(2008a) Standard Specification for
Chemi cal Admi xtures for Concrete

(2008a) Standard Specification for Bl ended
Hydraul i ¢ Cenents

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

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

(2008) Standard Specification for
El astoneric Joint Seal ants

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

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

(2009) Standard Specification for Joints
for Concrete Pipe, Manhol es and Precast
Box Sections Using Preforned Flexible
Joi nt Seal ants

(2009) Standard Specification for Joints
for Concrete Pipe, Manhol es and Precast
Box Sections Using Preformed Flexible
Joint Sealants (Metric)

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

(1991; R 2005) Standard Specification for
Pref ormed Pol ychl oroprene El astoneric
Joint Seals for Concrete Pavenents

(2009) Standard Practice for Sanpling
Aggr egat es

(2005) Cal cium Chl ori de
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ASTM E 1155 (1996; R 2008) Standard Test Method for
Det erm ni ng Fl oor Fl atness and Fl oor
Level ness Nunmbers

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

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

U S. ARW CORPS OF ENG NEERS (USACE)

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

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

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

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

.4 SYSTEM DESCRI PTI ON

The Governnent 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 nmay be
necessary to assist the Governnment in procurenment of representative test
samples. ntain sanples of aggregates at the point of batching in
accordance with ASTM D 75/ D 75N. Sanpl e concrete in accordance wth

ASTM C 172. Determine slunp and air content in accordance wth

ASTM C 143/ C 143N and ASTM C 231, respectively, when cylinders are nol ded.
Prepare, cure, and transport conpression test specinmens in accordance with
ASTM C 31/ C 31N. Test conpression test specinens in accordance with

ASTM C 39/ C 39N. Take samples for strength tests not |ess than once each
shift in which concrete is produced [from each class of concrete
required]. Provide a mninmmof three specinens fromeach sanple; two to
be tested at 28 days (90 days if pozzolan is used) for acceptance, and one
will be tested at 7 days for information.

4.1 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, and no individual acceptance test result falls below f'c by nore than
3.4 MPa 500 psi.

4.2 Construction Tol erances
Apply a Cass "C'" finish to all surfaces except those specified to receive
a Cass "D' finish. Apply a Cass "D' finish to all post-construction

surfaces which will be permanently conceal ed. Surface requirenments for the
classes of finish required are as specified in Part 4 of ACI MCP SET.
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1.4.3 Concrete M xture Proportions
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NOTE: The nom nal naxi mum size of the coarse
aggregate is as specified in ACl 318, paragraph
3.3.2 and ACI 318M

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

Concrete m xture proportions are the responsibility of the Contractor.

M xture proportions shall include the dry weights of cenentitious
materi 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 admi xtures; and
quantity of water per cubic nmeter yard of concrete. Provide nmaterials
included in the mxture proportions of the same type and fromthe same
source as will be used on the project. Specified conpressive strength f'c
shall be [20.7] [__ ] MPa [3,000] [__ ] psi at 28 days (90 days if
pozzol an is used). The maxi num noni nal size coarse aggregate is [19] [25]
[37.5] mm [3/4] [1] [1-1/2] inch, in accordance with ACI MCP SET Part 3.
The air content shall be between 4.5 and 7.5 percent with a slunp between
50 and 125 mm 2 and 5 inches. The maxi mum water cenent ratio is [0.50]

1.5 SUBM TTALS

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

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

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

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

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

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

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation follow ng the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Ai r-Entraining Adm xture

Accel erating Adm xture]

Wat er - Reduci ng or Retarding Admi xture
Curing Materials

Rei nf orcing Steel]

Expansion Joint Filler Strips, Prenolded]
Joint Sealants - Field Ml ded Seal ant s]
Wat er st ops]

Manufacturer's literature from suppliers which denonstrates
conpliance with applicable specifications for the above material s.

Bat chi ng and M xi ng Equi pnent

Manufacturer's data for batching and mi xi ng equi pnent whi ch
denonstrates conpliance with the applicable specifications.

Conveyi ng and Pl aci ng Concrete

Met hods and equi pnent for transporting, handling, depositing,
and consolidating the concrete prior to the first concrete
pl acenent .

[ For maor k]
Formvor k design prior to the first concrete placenent.

[ For ns]

[Install ation Draw ngs]

[ Concrete Placenent]

[ Ready- M x Concr et €]

[ M x Design Data]
[Air-Entraining Adm xtures]
[Fly Ash]

[ Steel Reinforcenent]

[ Accessori es]

[ Curing Conpound]

[ Measur enment of Floor Tol erances]
[ Concr et €]

SD-06 Test Reports
Aggr egat es

Test reports for aggregates showing the naterial (s) neets the
quality and gradi ng requirenents of the specifications.

Concrete M xture Proportions

The m xture proportions that will produce concrete of the
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1

quality required, ten days prior to placenent of concrete.
Applicable test reports to verify that the concrete nmixture
proportions selected will produce concrete of the quality
speci fi ed.

[ Conpressive Strength Testi ng]
[ Sl unp]

SD-07 Certificates

Cenentitious Materials
CPG for recycled materials or appropriate Waiver Form

Manufacturer's certificates of conpliance, acconpanied by mll
test reports, attesting that the concrete materials nmeet the
requirenents of the specifications in accordance with the Speci al
Cl ause "CERTI FI CATES OF COWPLI ANCE". Certificates for al
material conforming to EPA' s Conprehensive Procurenent Guidelines
(CPG, in accordance with 40 CFR 247.

Aggr egat es

Certificates of conpliance stating that the material (s) neet the
quality and grading requirenents of the specifications under which
it is furnished.

[Bill of Lading]
6  QUALI TY ASSURANCE

I ndi cate specific locations of [Concrete Placenent] [Forns] [Stee

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

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

6.1 Regul at ory Requi renents

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: This section relates to the inplenmentation of
RCRA of 1976 as anended (42 USC 6901) which requires
t hat EPA designated itenms be used to the maxi num
extent practicable.

One of the requirenments 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 recycl ed
materials. Coordinate this section with Section

01 62 35 in every project where 40 CFR 247 is
appl i cabl e.

I ncl ude the applicable state hi ghway depart nment
docunent title in which an acceptabl e gradation for
the concrete aggregate is presented.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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The state statutory and regul atory requirenments: [__ ] forma part of
this specification to the extent referenced. Submit CPG for recycled
mat erial s or appropriate Wi ver Form

1.6.2 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 E 1155V
ASTM E 1155. Also Zi calculation to be used shall be N mn.=A/10. Make
floor tol erance neasurenents by the approved | aboratory and inspection
service within 24 hours after conpletion of final troweling operation and
before forms and shores have been renmoved. Take neasurements with a

Di pstick Auto-Read floor profiler instrument. Provide results of floor

tol erance tests, including formal notice of acceptance or rejection of the
work, to the Contracting Oficer within 24 hours after data collection.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Cenentitious Materials

Provide cenentitious nmaterials that conformto the appropriate
specifications |listed:

2.1.1.1 Portl and Cenent

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

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

Tricalciumalumnate, 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.

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

ASTM C 150/ C 150V, Type [I, IA 11, LIA 1Il, II1Aor V], [lowalkali] [,
except that the tricalciumaluninate of the Type IIl or Il1I1A cenent shal
be limted to [5] [8] percent].

2.1.1.2 [ Bl ended Hydraul i c Cenent

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

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

Specify low al kali cenment when reactive aggregates
are to be used.

Use the MS suffix when noderate sulfate resistance
is needed and the material is avail abl e.
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Use the MH suffix when the concrete sections are
rel ative massive and heat of hydration nay be a
probl em

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

ASTM C 595/ C 595N, Type IS[MS][MH[-A], IPIMS]I[MH[-A], PIMS][LH[-A],
I[[PM[MS][MH], I[SM[M][MH[-A] or [__ ] [with Table 2 nortar expansion
limts].]

2.1.1.3 Pozzol an

Provi de pozzol an that conforns to ASTM C 618, Cass C or F, including
requi renents of Tables 1A and 2A

2.1.2 Aggr egat es

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

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

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

Section 32 13 11 CONCRETE PAVEMENT FOR Al RFI ELDS AND
OTHER HEAVY- DUTY PAVEMENTS MORE THAN 7, 700 CUBIC
METERS (10, 000 CUBI C YARDS), paragraph 2.2.1.2

Al kali-Silica Reactivity, provides a specification
met hod for the Contractor to evaluate and nmitigate
ASR in concrete m xtures. The expansion linmts
specified in Section 32 13 11 are requirenments for
pavenments and exterior slab construction. For
structural concrete applications the neasured
expansi on nust be less than 0.10 percent. It may
not be economical or practical to specify different
test limt requirements for use on the sane project,
in which case the lower limt is required by the
application

The designer may use the specification nethod in
Section 32 13 11 by incorporating the rel evant
paragraphs into this specification, or nmay use the
followi ng requirenents (retain either the 0.10 or

the 0.08 percent expansion limts as appropriate).
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Fi ne and coarse aggregates shall [neet the quality and gradi ng requirenents
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of [ASTM C 33/ C 33N C ass Designations 4Mor better] [or] [state highway
departnent specification in accordance with paragraph REGULATORY

REQUI REMENTS] ] "[be tested and eval uated for al kali-aggregate reactivity in
accordance with ASTM C 1260. Perform eval uation of fine and coarse
aggregates separately and in conbination, matching the proposed m x design
proportioning. All results of the separate and conbination testing shall
have a neasured expansion |ess than 0.10 (0.08) percent at 16 days after
casting. |If the test data indicates an expansion of 0.10 (0.08) percent or
greater, reject the aggregate(s) or performadditional testing using

ASTM C 1260 and ASTM C 1567. Performthe additional testing using

ASTM C 1260 and ASTM C 1567 using the low al kali portland cenent in

conbi nation with ground granul ated bl ast furnace (GE&BF) slag, or Cass F
fly ash. Use GGBF slag in the range of 40 to 50 percent of the total
cementitious material by mass. Use Class F fly ash in the range of 25 to
40 percent of the total cenmentitious material by mass]".

2.1.3 Adm xt ures

Admi xtures to be used, when required or approved, shall conply with the
appropriate specification listed. Retest chem cal adm xtures that have
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 Officer and will be rejected if test results are not
sati sfactory.

2.1.3.1 Ai r-Entrai ning Adm xture
Provide air-entraining adm xture that nmeets the requirenents of ASTM C 260.
2.1.3.2 [ Accel erating Adm xture

Provi de cal cium chloride nmeeting the requirenents of ASTM D 98. O her
accel erators shall neet the requirenents of ASTM C 494/ C 494k, Type C or E.]

2.1.3.3 \Water-Reducing or Retarding Adm xture

Provi de water-reducing or retarding adni xture neeting the requirements of
ASTM C 494/ C 494\, Type A, B, or D. [Hi gh-range water reducing adni xture
Type F [or G nay be used only when approved, approval being contingent
upon particul ar placenent requirenents as described in the Contractor's
Quality Control Plan.]

2.1. 4 Wat er

Use fresh, clean, potable water for m xing and curing, free frominjurious
anmounts of oil, acid, salt, or alkali, except that unpotable water may be
used if it nmeets the requirenents of COE CRD-C 400.

[2.1.5 Rei nf orci ng St eel

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

NOTE: Delete this paragraph if Section 03 20 02
STEEL BARS AND WELDED W RE FABRI C FOR CONCRETE
REI NFORCEMENT is to be used.

Also delete this paragraph if fibercrete is accepted
for use by the Contracting Oficer.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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Provide reinforcing bars conform ng to the requirenents of ASTM A 615/ A 615,
Grade 60. Wl ded steel wire fabric shall conformto the requirenents of
ASTM A 185/ A 185N. Details of reinforcenent not shown shall be in
accordance with ACl MCP SET Part 3, Chapters 7 and 12.

1[2.1.6 Expansion Joint Filler Strips, Prenolded

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

NOTE: Delete this paragraph if Section
03 15 14.00 10 EXPANSI ON, CONTRACTI ON AND
CONSTRUCTI ON JO NTS | N CONCRETE i s used.

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

Expansion joint filler strips, prenolded shall be sponge rubber conform ng
to ASTM D 1752, Type I.

1[12.1.7 Joint Sealants - Field Ml ded Seal ants

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTES: Use ASTM C 920 for field-nolded sealants in
smal | hydraulic structures.

Del ete this paragraph if Section 03 15 14.00 10
EXPANSI ON, CONTRACTI ON AND CONSTRUCTI ON JO NTS I N
CONCRETE i s used.

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

Joint sealants - field nolded sealants shall conformto ASTM C 920, Type M
Grade NS, Class 25, use NT for vertical joints and Type M Gade P, O ass
25, use T for horizontal joints. Provide polyethylene tape, coated paper,
nmetal foil, or simlar type bond breaker materials. The backup material
needs to be conpressible, nonshrink, nonreactive with the sealant, and a
nonabsorptive material such as extruded butyl or polychl oroprene foam
rubber. Inmrediately prior to installation of field-nolded seal ants, clean
the joint of all debris and further cleaned using water, chem cal solvents,
or other neans as reconmended by the seal ant nmanufacturer or directed.

1[2.1.8 Wt er st ops

LR R R R R R R R R R R R EREEEEREEEREEEEEEEREEEEREEEEEEREEEEREEEEEEEEEEEEEEEEEEEEERE]

NOTE: Delete this paragraph if Section
03 15 14.00 10 EXPANSI ON, CONTRACTI ON AND
CONSTRUCTI ON JO NTS | N CONCRETE i s used.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkkhhkhhkhhkrhkhhkhkhkhdhhk hk hk hkhhkhkkhkhkk kk kkikkikkhk khkk kkhkki*x*%

Wat er st ops shall conformto COE CRD-C 572.

1[2.1.9 For mnor k

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhhhkhhkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkhhkk hk hkhhkhhkhkhkhkk kkk kkihkihkhk khkkikkikki*x*%

NOTE: Delete this paragraph if Section
03 11 13.00 10 STRUCTURAL CONCRETE FORMADRK is used.

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

The design and engi neering of the formmrk as well as its construction,
will be the responsibility of the Contractor.
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][2.1.10 For m Coat i ngs

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkkhhkhhkhhkhhkhhkhhkhkhhkhhkrhkhhkhhkhkhkhkk kk hkihkihkhk khkk kkikki*x*%

NOTE: Delete this paragraph if Section
03 11 13.00 10 STRUCTURAL CONCRETE FORMAORK is used.

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

Coat forms, for exposed surfaces, with a nonstaining formoil to be applied
shortly before concrete is placed.

1[2.1.11 Vapor Barrier
Provi de pol yet hyl ene vapor barrier sheeting with a mni mumthickness of
0.15 mm 6 mils or other equivalent material having a vapor permeance rating

not exceedi ng 30 nanograns per pascal second square neter 0.5 perns as
determ ned in accordance with ASTM E 96/ E 96NN

12.1.12 Curing Materials
Provide curing materials conformng to the foll ow ng requirenents.
2.1.12.1 | mpervi ous Sheet Materials

| rpervi ous sheet materials, ASTM C 171, type optional, except polyethylene
film if used, shall be white opaque.

2.1.12.2 Menbr ane- Formi ng Curing Conpound
ASTM C 309, Type 1-D or 2, Cass [A] [B].
2.2 READY- M X CONCRETE
a. Concrete shall be ready-nix concrete with m x design data
conformng to ACl MCP SET Part 2. Bill of Lading for each ready-m x
concrete delivery shall be in accordance with ASTM C 94/ C 94M.

b. Non-exposed concrete elenents: 20 negapascal 3000 psi m ni mum
conpressi ve strength.

c. Direct-exposed concrete elenments (including air-conditioned
roons): 34.5 negapascal 5000 psi m ni mum conpressive strength as
determ ned in 28 cal endar days.

d. Slunp: 25 to 100 mr 1 to 4 inch according to ASTM C 143/ C 143N and
ACI MCP SET Part 1.

e. [Portland Cenment conforming to ASTM C 150/ C 150NV, Type [ 1.1

f. [Blended hydraulic cenment conformng to ASTM C 595/ C 595, Type
[ 1.1

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

h. Air-Entraining Adm xtures conformng to ASTM C 260. [Exterior
concrete exposed to freezing needs to be air-entrained 5 to 6 percent
by volune. Nonair-entrained interior concrete shall have a total air
content of 2 to 4 percent by vol une.]
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i. Water-reducing adm xtures, retardi ng adm xtures, accel erating
adm xtures, water-reducing and accel erati ng adm xtures, and

wat er -reduci ng and retardi ng adm xtures shall conformto

ASTM C 494/ C 494M.

j. Fly Ash [is required][used] as an adm xture[ and] shall conformto
ASTM C 618, Cass [C][ or ][F] with 4 percent maxi mumloss on ignition
and 35 percent maxi mum cenent replacenment by weight.[ Submt
docunentation in conpliance with 40 CFR 247.]

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

NOTE: G ound granul ated bl ast furnace slag and fly
ash are materials listed in the EPA' s Conprehensive
Procurenment Quidelines (CPG (http://ww. epa.gov/cpg/
). If the Architect/Engi neer deternines that use of
certain materials neeting the CPG content standards
and guidelines would result in inadequate
conpetition, do not neet quality/ perfornmance
specifications, are available at an unreasonabl e
price or are not available within a reasonable tine
frane, the Architect/ Engineer may submit witten
justification and supporting docunentation for not
procuring designated itens containing recovered
material. Witten justification nay be subnmitted on
a Request for Waiver Formto the U S. ARW

ENVI RONVENTAL CENTER (USACE) ; (
http://aec.arny.n|/usaec) NASA Envi ronment al Program
Manager for approval. The Request for Waiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830.1) (http://nodis3.gsfc.nasa.gov) U. S

NAVAL FACI LI TI ES ENG NEERI NG SERVI CE CENTER ( NFESC) ;
( http://ww. nfesc.navy.ml,

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

k. Gound granul ated blast furnace slag [is required] [used] as an
adm xture[ and] shall conformto ASTM C 989, Grade [120] with between
25 to 50 percent nmaxi mum cenment replacenment by weight.[ Submit
docunentation in conpliance with 40 CFR 247.]

2.3 STEEL RElI NFORCEMENT

2.3.1 Def ormed Steel Bars

Provi de steel bars conforming to ASTM A 615/ A 615, Grade [408 MPa. 60 ks
| ] ACI MCP SET Parts 2 and 3.

2.3.2 Wlded Wre Fabric
Provide wel ded wire fabric conformng to ASTM A 185/ A 185N
2.4  FORMS

Fornms shall be of wood, steel, or other approved material and conformto
ACl MCP SET, Parts 2 and 3.

Provide formrel ease conformng to ACI MCP SET, Part 4.
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2.5  ACCESSORI ES
2.5.1 WAt er st ops

a. Provide waterstops of the flat dumbbell type not |less than 5 nm
3/ 16-inch thick for widths up to 125 mr 5 inches and not | ess than 10 mm
3/8-inch thick for widths 125 mr 5 i nches and over.

b. [Waterstops shall be made of rubber and conformto ASTM D 1752.]

c. [Provide waterstops made of polyvinylchloride (PVC) and conform ng
to [ ASTM C 990N ASTM C 990] [ ASTM D 2628.]]

2.5.2 Chem cal Fl oor Hardener

Provi de hardener which is a colorl ess aqueous solution containing a blend
of magnesium fluorosilicate and zinc fluorosilicate conbined with a wetting
agent. Provide solution that contains not |ess than 120 gram of
fluorosilicates per liter (approximte 0.5 kilogramper 4 liter) 2 pounds
of fluorosilicates per gallon. An approved proprietary chenical hardener
may be used provided hardener is delivered ready for use in nmanufacturer's
original containers.

2.5.3 Curing Conpound

Provi de curing conmpound conformng to ASTM C 309.
PART 3  EXECUTI ON
3.1  PREPARATI ON

Prepare construction joints to expose coarse aggregate. The surface shal
be cl ean, danp, and free of laitance. Construct ranps and wal kways, as
necessary, to all ow safe and expeditious access for concrete and workmnen.
Renove snow, ice, standing or flow ng water, | oose particles, debris, and
foreign matter. Earth foundations shall be satisfactorily conpacted.
Ensure spare vibrators are available. The entire preparation shall be
accepted by the Government prior to placing.

3.1.1 Enbedded |t ens

Secure reinforcenent in place after joints, anchors, and other enbedded
itens have been positioned. Arrange internal ties so that when the forns
are renoved the nmetal part of the tie is not less than 50 mr 2 inches from
concrete surfaces permanently exposed to view or exposed to water on the
finished structures. Enbedded itens shall 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 permitted only when specifically authorized or

directed. Al equi prent needed to place, consolidate, protect, and cure
the concrete shall be at the placenent site and in good operating condition.

3.1.2 Formwork I nstallation
Forms shall be properly aligned, adequately supported, and nortar-tight.
Provi de snmooth form surfaces, free fromirregularities, dents, sags, or

hol es when used for permanently exposed faces. Chanfer all exposed joints
and edges , unl ess otherw se indicated.
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3.1.3 [ Vapor Barrier Installation

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

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

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

Apply vapor barriers over gravel fill. Lap edges not |ess than 150 mr 6
inches. Seal all joints with pressure-sensitive adhesive not |ess than 50
nr 2 inches wide. Protect the vapor barrier at all tinmes to prevent injury
or displacenent prior to and during concrete placenent.]

3.1.4 Producti on of Concrete
3.1.4.1 Ready- M xed Concrete

Provi de ready-ni xed concrete confornmng to ASTM C 94/ C 94N except as
ot herwi se specifi ed.

3.1.4.2 Concrete Made by Vol unmetric Batching and Continuous M xi ng

Concrete made by vol unetric batching and continuous m xing shall conformto
ASTM C 685/ C 685N

[3.1.4.3 Bat chi ng and M xi ng Equi prent

The Contractor has the option of using an on-site batching and m xing
facility. The facility shall provide sufficient batching and mi xing

equi pnent capacity to prevent cold joints. Submit the nethod of neasuring
materi al s, batching operation, and mxer for review. [Provide an On-site
Plant conforming to the requirenents of either ASTM C 94/ C 94N or

ASTM C 685/ C 685M. ]

1[3.1.5 Wat er st ops

EE R R I I R I R I I I I kR R I R I R I I I R Ik I I I I

NOTE: Delete this paragraph if Section
03 15 14.00 10 EXPANSI ON, CONTRACTI ON AND
CONSTRUCTI ON JO NTS | N CONCRETE is to be used.

R R R I R I I R R I R I R I R R I R I R R I R R R R I R R R O O

Install and splice waterstops as directed by the manufacturer.
13.2  CONVEYI NG AND PLACI NG CONCRETE

Concrete placenment is not permitted when weat her conditions prevent proper
pl acement and consolidation w thout approval. Wen concrete is m xed

and/ or transported by a truck mxer, deliver the concrete to the site of
the work conpleting the discharge within 1-1/2 hours [or 45 m nutes when
the placing tenperature is 30 degrees C 86 degrees F or greater unless a
retarding adm xture is used]. Convey concrete fromthe mxer to the forns
as rapidly as practicable by nethods which prevent segregation or |oss of
ingredients. Concrete shall be in place and consolidated within 15 m nutes
after discharge fromthe nixer. Deposit concrete as close as possible to
its final position in the forms and regulate it so that it may be
effectively consolidated in horizontal |layers 450 mr 18 inches or less in
thickness with a mninmumof |ateral novenent. Carry on the placenent at
such a rate that the formation of cold joints will be prevented. Perform
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conveying and placing concrete in conformance with the foll ow ng
requirenents.

3.2.1 Consol i dati on

Consol i date each | ayer of concrete by [rodding, spading, or] interna

vi brating equipnment. [External vibrating equipnment may be used when

aut horized.] Systematically acconplish internal vibration by inserting the

vi brator through the fresh concrete in the | ayer below at a uniform spacing

over the entire area of placenent. The distance between insertions shal

be approximately 1.5 tines the radius of action of the vibrator and overl ay

the adjacent, just-vibrated area by approximately 100 nmm 4 inches. Ensure

that the vibrator penetrates rapidly to the bottomof the |ayer and at | east
150 mm 6 inches into the layer below, if such a layer exists. Hold

vi brator stationary until the concrete is consolidated and then withdraw it

slowy at the rate of about 75 mmr 3 inches per second.

3.2.2 Col d- Weat her Requi renents

No concrete is to be nmixed or placed when the anbient tenperature is bel ow
2 degrees C 36 degrees F or if the anbient tenperature is below 5 degrees C
41 degrees F and falling. Provide suitable covering and ot her neans as
approved for maintaining the concrete at a tenperature of at |east 10
degrees C 50 degrees F for not less than 72 hours after placing and at a
temperature above freezing for the renainder of the curing period. Do not
m x salt, chenmicals, or other foreign materials with the concrete to
prevent freezing. Rempve and replace concrete danaged by freezing at the
expense of the Contractor.

3.2.3 Hot - Weat her Requi renent s

When the rate of evaporation of surface noisture, as determ ned by use of
Figure 1 of ACI MCP SET Part 2, is expected to exceed 1 kg/square meter 0.2
psf per hour, provisions for w ndbreaks, shading, fog spraying, or covering
with a light-colored material shall be made in advance of placenent, and
such protective neasures taken as quickly as finishing operations wll
al | ow.

3.2.4 Lifts in Concrete

Deposit concrete in horizontal |ayers not to exceed [600] [ ] mr [ 24]
_____ ] inches in thickness. Carry on placenent at a rate that prevents
the formation of cold joints. Place slabs in one lift.

[3.3 FORM REMOVAL

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

NOTE: Delete this paragraph if Section
03 11 13.00 10 STRUCTURAL CONCRETE FORMAORK is used.
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Do not renmove fornms before 24 hours after concrete placenent, except as

ot herwi se specifically authorized. Do not renove supporting forns and
shoring until the concrete has cured for at |least 5 days. Wen conditions
require longer curing periods, forns shall remain in place.
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13.4 FI NI SHI NG
3.4.1 Tenper at ure Requi r enent

Do not finish or repair concrete when either the concrete or the anbient
tenmperature is bel ow 10 degrees C 50 degrees F

3.4.2 Fi ni shi ng Fornmed Surfaces

Renove all fins and | oose materials , and surface defects including filling
of tie holes. Repair all honeyconb areas and ot her defects. Renpbve all
unsound concrete fromareas to be repaired. Surface defects greater than
13 mr 1/2 inch in dianeter and holes left by renpoval of tie rods in all
surfaces not to receive additional concrete shall be reaned or chipped and
filled with dry-pack nortar. Brush-coat the prepared area with an approved
epoxy resin or |atex bonding conpound or with a neat cenent grout after
danpening and filling with nortar or concrete. The cenment used in nortar
or concrete for repairs to all surfaces pernmanently exposed to view shal

be a blend of portland cenent and white cenment so that the final color when
cured is the same as adjacent concrete.

3.4.3 Fi ni shi ng Unforned Surfaces

Float finish all unfornmed surfaces, that are not to be covered by
additional concrete or backfill, to elevations shown, unless otherw se
specified. Surfaces to receive additional concrete or backfill shall be
brought to the el evations shown and left as a true and regul ar surface.

Sl ope exterior surfaces for drainage unless otherwi se shown. Carefully
nmake joints with a jointing tool. Finish unforned surfaces to a tol erance
of 10 mr 3/8 inch for a float finish [and 8 nm 5/16 inch for a trowel
finish] as determined by a 3 nm 10 foot strai ghtedge placed on surfaces
shown on the drawi ngs to be | evel or having a constant slope. Do not
performfinishing while there is excess noisture or bleeding water on the
surface. No water or cenent is to be added to the surface during finishing.

3.4.3.1 Fl oat Fi ni sh

Provide float finished surfaces, screeded and darbied or bullfloated to
elimnate the ridges and to fill in the voids left by the screed. In
addition, the darby or bullfloat shall fill all surface voids and only
slightly enbed the coarse aggregate bel ow the surface of the fresh
concrete. When the water sheen di sappears and the concrete supports a
person's wei ght w thout deep inprint, conplete floating. Floating shal
enbed | arge aggregates just beneath the surface, renpve slight

i mperfections, hunps, and voids to produce a plane surface, conpact the
concrete, and consolidate nortar at the surface.

3.4.3.2 [ Trowel Finish

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

NOTE: A trowel finish is required only on building
slabs to be left exposed or covered with tile.
Trowel finishing does not prevent dusting. Gve al
other horizontal surfaces a float finish, except
when a nonskid finish is necessary, in which case

use a broom finish
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

Apply a trowel finish to [ ]. Trowelling shall be done imredi ately
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following floating to provide a snooth, even, dense finish free from
bl em shes including trowel marks. Protect finished surfaces from damage
during the construction period.]

3.4.3.3 Fl at Fl oor Fini shes

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

NOTE: 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 long
expanses of glossy floor naterials. Low tolerances
for subsequent finish materials (thin set ceranic
and porcelain tile and wood gymasi um fl oors, etc.)
require the designer to specify higher than nornal
floor flatness requirenents. Hi gher "F' ratings are
nore stringent and tighter tol erances of F nunbers
stop at 100. The nunbers provided in brackets are
typi cal nunbers, but A/E should research and sel ect
F nunbers 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 mMmin 3 neters (5/16 inches in 10 feet). This
test nethod is not suitable for unshored decks.
Fitted partitions need an FL greater than or equa

to 25.

The F-nunbers are given bel ow for purposes of
illustration only.

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

In accordance with ACI MCP SET Part 2, construct in accordance with one of
the met hods reconmmended in Table 7.15.3, "Typical Conposite FF/ FL Val ues
for Various Construction Methods." ACI MCP SET Part 1 for tol erances
tested by ASTM E 1155N or ASTM E 1155. These requirenents are based upon
the latest FF/FL nmethod. Floor slabs shall conformto the follow ng AC
F- number requirenments unl ess noted ot herw se:

a. Slab on G ade:

Specified Overall Values - FF30/FL23 m ni num [ FF / FL ]
M ni mrum Local Val ues - FF17/FL15 mi ni rum [ FF / FL |

b. Level Suspended Slabs Shored Until After Testing:

Specified Overall Values - FF25/FL20 m ni mum [ FF / FL ]
M ni nrum Local Val ues - FF17/FL15 m ni num [ FF / FL ]

c. Unlevel Shored Suspended Sl abs and Unshored Suspended Sl abs:

Specified Overall Values - FF25 [FF___ ]
M ni num Local Values - FL17 [FL____ ]

Fl oor sl abs subject to vehicular traffic or receiving thin-set flooring
shall conformto the follow ng ACI F-nunber requirenents:

a. Slab on G ade:

Specified Overall Values - FF35/FL25 m ni num [ FF / FL ]
M ni mum Local Val ues - FF25/FL17 mi ni rum [ FF / FL |
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b. Level Suspended Sl abs Shored Until After Testing:

Specified Overall Values - FF30/FL20 m ni num [ FF / FL ]
M ni mrum Local Val ues - FF25/FL15 mi ni rum [ FF / FL ]

c. Unlevel Shored Suspended Sl abs and Unshored Suspended Sl abs:

Specified Overall Values - FF30 [FF___ ]
M ni nrum Local Values - FL25 [FL

3.4.3.4 Measurenent of Floor Tol erances
Test floor slabs within 24 hours of the final troweling. Provide tests to
Contracting Officer within 12 hours after collecting data. Floor flatness
i nspector shall provide a tolerance report which includes:
a. Nanme of Project
b. Name of Contractor
c. Date of Data Collection
d. Date of Tol erance Report
e. A Key Plan Show ng Location of Data Coll ected
f. Results Required by ASTM E 1155V ASTM E 1155
3.4.3.5 [ Broom Fi ni sh
Apply a broomfinish to [__ ]. Screed and float the concrete to required
finish plane with no coarse aggregate visible. After surface noisture
di sappears, broomor brush the surface with a broomor fiber bristle brush

in adirection transverse to that of the nmain traffic or as directed.]

3.4.3.6 [ Expansi on and Contraction Joints
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NOTES: Refer to ACI/MCP-3 for guidance on expansi on
j oi nts.

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

The maxi num spacing (in m) (in feet) between

adj acent joints shall be 30 tines the concrete
thickness (in nm (in feet) for slabs exposed to the
envi ronnent .

Delete this paragraph if Section 03 15 14.00 10
EXPANS| ON, CONTRACTI ON AND CONSTRUCTI ON JO NTS I N
CONCRETE i s used.

Del ete this paragraph if Section 03 15 14.00 10
EXPANSI ON, CONTRACTI ON AND CONSTRUCTI ON JO NTS I N
CONCRETE i s used.
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Make expansion and contraction joints in accordance with the details shown
or as otherw 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

sidewal ks [and at a maxi num spacing of [__ ] meters feet in slabs],

unl ess otherwi se indicated. Provide contraction joints at a maxi mum

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

otherw se indicated. Cut contraction joints at a mnimumof [25] [__ ] mMm
(1) 1 ] inch(es) deep with a jointing tool after the surface has been

finished.]

.5 CURI NG AND PROTECTI ON

Begi nning i mredi ately after placenment, and continuing for at |east 7 days,

[ except for concrete nmade with Type Il cenent, at |east 3 days,] cure and
protect all concrete frompremature drying, extrenes in tenperature, rapid
tenmperature change, freezing, nechani cal danmage, and exposure to rain or
flowing water. Provide all materials and equi pnent needed for adequate
curing and protection at the site of the placenent prior to the start of
concrete placenent. Acconplish noisture preservation of moisture for
concrete surfaces not in contact with forns by one of the follow ng nethods:

a. Continuous sprinkling or ponding.
b. Application of absorptive mats or fabrics kept continuously wet.
c. Application of sand kept continuously wet.
d. Application of inpervious sheet material conformng to ASTM C 171
e. Application of menbrane-form ng curing conpound confornlng to
ASTM C 309, Type 1-D, on surfaces pernanently exposed to view.
Acconplish Type 2 on other surfaces in accordance with nanufacturer's
i nstructions.
Acconpl i sh the preservation of npisture for concrete surfaces placed
agai nst wooden forns by keeping the fornms continuously wet for 7 days [,
except for concrete made with Type Il cement, for 3 days]. |If fornms are
renoved prior to end of the required curing period, use other curing
net hods for the bal ance of the curing period. Do not performprotection
renoval if the tenperature of the air in contact with the concrete may drop
nore than 15 degrees C 60 degrees F within a 24 hour period.
.6  TESTS AND | NSPECTI ONS
.6.1 Fiel d Testing Technici ans
The i ndividual s who sanple and test concrete, as required in this
speci fication, shall have denmonstrated a know edge and ability to perform
the necessary test procedures equivalent to the ACI m ni mum gui delines for
certification of Concrete Field Testing Technicians, Gade |.
.6.2 I nspection Details and Frequency of Testing
.6.2.1 Preparations for Placing
| nspect foundation or construction joints, forns, and enbedded itens in
sufficient time prior to each concrete placenent by the Contractor to
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certify that it is ready to receive concrete.
.6.2.2 Ai r Cont ent

Check air content at |east [once] [twi ce] during each shift that concrete
is placed [for each class of concrete required]. GCbtain sanples in
accordance with ASTM C 172 and tested in accordance with ASTM C 231.

.6.2.3 Sl unmp

Check slunp [once] [twi ce] during each shift that concrete is produced [for
each class of concrete required]. Obtain sanples in accordance with
ASTM C 172 and tested in accordance with ASTM C 143/ C 143M.

.6.2.4 Consol i dati on and Protection

Ensure that the concrete is properly consolidated, finished, protected, and
cured.

.6.3 Action Required
.6.3.1 Pl aci ng

Do not permt placing to begin until the availability of an adequate nunber
of acceptable vibrators, which are in working order and have conpetent
operators, has been verified. Do not continue placing if any pile is

i nadequat el y consol i dat ed.

.6.3.2 Ai r Cont ent

Whenever an air content test result is outside the specification limts,
adj ust the dosage of the air-entrai nnent adm xture prior to delivery of
concrete to forms.

.6.3.3 Sl unp

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. The adjustments are to be made so that the water-cenent
rati o does not exceed that specified in the submtted concrete mxture
proportion.

.6.4 Reports

Report the results of all tests and inspections conducted at the project
site informally at the end of each shift. Submt witten reports weekly.
Deliver within 3 days after the end of each weekly reporting period. See
Section 01 45 00.00 10 QUALITY CONTROL.

.7 FORM WORK

Form work shall conformto ACI MCP SET Parts 2 through 5.

7.1 Preparati on of Form Surfaces

Forms shall be true to line and grade, nortar-tight, and sufficiently rigid
to prevent objectionable deformation under |oad. Form surfaces for

permanent |y exposed faces shall be snoboth, free fromirregularities, dents,
sags, or holes. Chanfer exposed joints and exposed edges. Arrange
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internal ties so that when the forms are renoved, the formties are not
| ess than 50 nmr 2 inches fromconcrete surfaces permanently exposed to view
or exposed to water on the finished structure.

. 7.2 Form Coat i ng

Coat forms, for exposed surfaces, with a nonstaining formrel ease coating
applied [shortly before concrete is placed.] [before the steel case is
added to avoid contanmi nating the reinforcing steel.] Forms for unexposed
surfaces nay be wetted in lieu of coating inmedi ately before the placing of
concrete, except that in freezing weather formrel ease coating shall be
used.

.7.3 Renpval of Forns

Renove forns carefully to prevent damage to the concrete. Do not renobve
forns before the expiration of the mininumtinme indicated bel ow

Arches, beans and deck-type sl abs 144 hours
Colums and walls (lifts 4.5 nmeter and under) 24 hours
Colums and walls (lifts over 4.5 neter) 48 hours
Colums and walls (lifts 15 feet and under) 24 hours
Colums and walls (lifts over 15 feet) 48 hours

. 8 STEEL REI NFORCI NG

Rei nf orcement shall be free fromloose, flaky rust and scale, and free from
oil, grease, or other coating which mght destroy or reduce the
rei nforcement's bond with the concrete.

.8.1 Fabricati on

Shop fabricate steel reinforcenment in accordance with ACI MCP SET Parts 2
and 3. Shop details and bending shall be in accordance with ACI MCP SET
Parts 2 and 3.

. 8.2 Splicing
Perform splices in accordance with ACI MCP SET Parts 2 and 3.
.8.3 Supports

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

.9 EMBEDDED | TEM5

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

aut hori zed or directed.

.10 CHEM CAL- HARDENER TREATMENT

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: dearly indicate slab surfaces requiring a
chemi cal hardener. Such treatnent is suitable for
surfaces of concrete floors in equi pnment roons and
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3.

on other floor surfaces that are subject to |light
foot traffic only and will not be covered with
resilient flooring, paint, or other finish coating.
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Apply Liquid-Chem cal Floor Hardener where indicated, after curing and
drying concrete surface. Dilute liquid hardener with water and apply in
three coats. First coat shall be 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
chem cal hardeners in accordance with nmanufacturer's printed directions.

11 FI ELD TESTI NG

a. Provide sanples and test concrete for quality control during
pl acenent. Sanpling of fresh concrete for testing shall be in
accordance with ASTM C 172.

b. Test concrete for conpressive strength at 7 and 28 days for each
design nmix. Concrete test specimens shall conformto ASTM C 31/ C 31l
Perf orm Conpressive strength testing conformng to ASTM C 39/ C 39\

c. Test Slunp at the [plant] [site of discharge] for each design mx
in accordance with ASTM C 143/ C 143M.

d. Test air content for air-entrained concrete in accordance wth
ASTM C 231. Test concrete using |ightweight or test extrenely porous
aggregates in accordance with ASTM C 173/ C 173.

e. Determne tenmperature of concrete at tine of placenent in
accordance with ASTM C 1064/ C 1064M.

-- End of Section --
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