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SECTI ON 03 30 00

CAST- | N- PLACE CONCRETE
01/ 08
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NOTE: This gui de specification covers the
requi renents for cast-in-place concrete

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

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

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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NOTE: Show the followi ng informati on on the project
dr awi ngs:

1. Loading assunptions.

2. Assunmed tenperature range when tenperature
stresses are a factor in design

3. Material strengths used in design, f'c.

4. Details of concrete sections, show ng
di mensi ons, reinforcenment cover, and required canber.

5. Locations where structural |ightweight concrete
or lightweight insulation or fill concrete are used.
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6. Details which require a depressed structural
slab for static-dissemnmi nating and spark-resi stant
tile, terrazzo, or other floor finishes in order to
provi de finished surfaces at the sane el evati ons.

7. Indicate the locations in the finished
structure, when exposed concrete surfaces are
specified. Indicate the type and |location, if other

than cast finish is required.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: |ssue (date) of references included in

proj ect specifications need not be nore current than
provided by the | atest guide specification. Use of
Specsl ntact automated reference checking is
recommended for projects based on ol der guide

speci fications.
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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.

AClI | NTERNATI ONAL ( ACl)

ACI / MCP- 1 (2009) Manual of Concrete Practice Part 1:
ACl 104-71R-97 to 223-98

ACl | MCP- 2 (2009) Manual of Concrete Practice Part 2
- ACl 224R-01 to ACI 313R-97

ACI / MCP- 3 (2009) Manual of Concrete Practice Part 3
- ACI 315-99 to ACI 343R-95

ACl | MCP- 4 (2009) Manual of Concrete Practice Part 4
- ACl 345R-05 to 355.2R-04

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO M 182 (2005) Standard Specification for Burlap
Cloth Made from Jute or Kenaf and Cotton
Mat s
AASHTO M 322M M 322 (2007) Standard Specification for

Rai | - Steel and Axl e-Steel Deforned Bars
for Concrete Reinforcenment

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (2004) Basic Hardboard
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AWS D1.

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

AVERI CAN VEELDI NG SOCI ETY ( AWB)

4/ D1. 4M

(2005; Errata 2005) Structural Welding
Code - Reinforcing Steel

ASTM | NTERNATI ONAL (ASTM

123/ A 123M

185/ A 185M

496/ A 496M

497/ A 497M

53/ A 53M

615/ A 615M

706/ A 706M

767/ A 767M

775/ A 775M

780/ A 780M

82/ A 82M

934/ A 934M

996/ A 996M

1017/ C 1017M

(2009) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

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

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

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

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Sean ess

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

(2009b) Standard Specification for
Low Al l oy Steel Deforned and Plain Bars
for Concrete Reinforcenent

(2009) Standard Specification for
Zinc-Coated (Gal vani zed) Steel Bars for
Concr et e Rei nforcenent

(2007b) Standard Specification for
Epoxy- Coated Steel Reinforcing Bars

(2001; R 2006) Standard Practice for
Repair of Danaged and Uncoated Areas of
Hot - Di p Gal vani zed Coati ngs

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

(2007) Standard Specification for
Epoxy- Coat ed Prefabricated Steel
Rei nf orci ng Bars

(2009b) Standard Specification for
Rai | - Steel and Axl e-Steel Deforned Bars
for Concrete Reinforcenment

(2007) Standard Specification for Chemn cal
Adm xtures for Use in Producing Fl owi ng
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 C

ASTM C

ASTM C

ASTM C

1107/ C 1107M

1116/ C 1116M

1240

1260

143/ C 143M

150/ C 150M

156

1567

171

172

173/ C 173M

192/ C 192M

231

233

260

295

309

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

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

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

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

(2009) Standard Test Method for Slump of
Hydraul i c- Cenent Concrete

(2009) Standard Specification for Portland
Cenent

(2009) Standard Test Method for Water
Retention by Concrete Curing Materials

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

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2008) Standard Practice for Sanpling
Freshly M xed Concrete

(2009) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol umet ri ¢ Met hod

(2007) Standard Practice for Mking and
Curing Concrete Test Specinens in the
Labor at ory

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

(2007) Standard Test Method for
Ai r-Entraining Adm xtures for Concrete

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

(2008) Petrographi c Exani nation of
Aggregates for Concrete

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

ASTM C

ASTM C

ASTM C

31/ C 31M

311

33/ C 33M

330

39/ C 39M

42/ C 42M

494/ C 494M

567

595/ C 595M

618

881/ C 881M

920

932

94/ C 94M

989

990

990M

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

(2007) Sanpling and Testing Fly Ash or
Nat ural Pozzol ans for Use as a M neral
Adni xture in Portland-Cenent Concrete

(2008) Standard Specification for Concrete
Aggr egat es

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

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

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

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

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

(2008a) Standard Specification for Bl ended
Hydraul ic Cenents

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

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

(2008) Standard Specification for
El astoneric Joint Seal ants

(2006) Standard Specification for
Sur f ace- Appl i ed Bondi ng Conpounds for
Exterior Plastering

(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 Preformed Flexible
Joint Seal ants

(2009) Standard Specification for Joints
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

CRSI

D 1190

D 1557

D 1751

D 1752

D 2103

D 2628

D 4397

D 5759

D 7116

E 1155

E 329

E 648

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

(1997) Standard Specification for Concrete
Joint Sealer, Hot-Applied Elastic Type

(2009) Standard Test Methods for

Laborat ory Conpaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kKN-m nB)

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

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

(2008) Standard Specification for
Pol yet hyl ene Fil m and Sheeti ng

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

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

(1995; R 2005) Characterization of Coa
Fl'y Ash and O ean Coal Conbustion Fly Ash
for Potential Uses

(2005) Standard Specification for Joint
Seal ants, Hot Applied, Jet Fuel Resistant
Types, for Portland Cenent Concrete

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

(2009) Standard Specification for Agencies
Engaged in the Testing and/or |nspection
of Materials Used in Construction

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

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

10VsP

(2001; 27Ed) Manual of Standard Practice
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1.

FOREST STEWARDSHI P COUNCI L ( FSC)

FSC STD 01 001 (2000) Principles and Criteria for Forest
St ewar dshi p

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST PS 1 (2007) Construction and I ndustrial Plywood
U S. ARMY CORPS OF ENG NEERS ( USACE)

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

U. S. DEPARTMENT OF COMMERCE ( DOC)

PS1 (1995) Construction and | ndustrial Plywood
( APA V995)

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

FS LLL-B-810 (Rev B) Building Board, (Hardboard) Hard
Pressed, Vegetable Fiber

FS MVM A- 001993 (1978) Adhesive, Epoxy, Flexible, Filled
(For Binding, Sealing, and G outing)

FS SS-S-1614 (Rev A; Am 1) Seal ants,
Joi nt, Jet - Fuel - Resi stant, Hot-Applied, for
Portl and Cenent and Tar Concrete Pavenents

FS SS-S-200 (Rev E; Am 2) Seal ant, Joint,
Two- Conponent, Jet - Bl ast - Resi st ant,
Col d- Applied, for Portland Cenent Concrete
Pavenent

FS UU- B- 790 (Rev A) Building Paper, Vegetable Fiber
(Kraft, Waterproofed, Water Repellent and
Fire Resistant)

U.S. GREEN BUI LDI NG COUNCI L ( USGBC)

LEED (2002; R 2005) Leadership in Energy and
Envi ronmental Design(tm G een Building
Rating System for New Construction
( LEED- NO)

2 DEFI NI TI ONS

a. "Cenmentitious material" as used herein nust include all portland
cenment, pozzolan, fly ash, ground granul ated bl ast-furnace sl ag,
and [silica fune].

b. "Exposed to public view' neans situated so that it can be seen
fromeye level froma public |ocation after conpletion of the
building. A public location is accessible to persons not
responsi bl e for operation or maintenance of the building.

c. "Chemical admi xtures" are materials in the formof powder or
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fluids that are added to the concrete to give it certain
characteristics not obtainable with plain concrete m xes.

d. "Workability (or consistence)" is the ability of a fresh (plastic)
concrete mix to fill the formnould properly with the desired work
(vibration) and w t hout reducing the concrete's quality.

Wor kabi lity depends on water content, chemnical adm xtures,
aggregate (shape and size distribution), cenentitious content and
age (level of hydration).

1.3 SUBM TTALS

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

NOTE: Submittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determining if a submittal for the item
shoul d be required.

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 subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

Submittal itens not designated with a "G' are

consi dered as being for information only for Arny
projects and for Contractor Quality Control approval
for Navy projects.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

SD- 02 Shop Drawi ngs
Fabrication Drawi ngs for concrete formwrk nmust be submitted by

the Contractor in accordance with paragraph entitled, "Shop
Drawi ngs," of this section, to include the follow ng:
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For mnor k

Col umm For ns

VWl | Forns

Fl oor For ns

Ceiling Forns

Speci al Construction]

Rei nforcing steel; G

Reproductions of contract draw ngs are unacceptabl e.

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

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

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de erection draw ngs for concrete Formmork that show
pl acement of reinforcement and accessories, with reference to the
contract draw ngs.

SD- 03 Product Data

Materials for curing concrete
Joint sealants; (LEED)[

Submit manufacturer's product data, indicating VOC content.
Manufacturer's catalog data for the following itenms nust include
printed instructions for adm xtures, bonding agents, epoxy-resin
adhesi ve binders, waterstops, and liquid chem cal floor hardeners.]

Joint filler; (LEED)

Pl astic Forns

Carton Forns

Recycl ed Aggregate Materials; (LEED)
Cenent; (LEED)

Portl and Cenent

Ready- M x Concrete

Wat er - Vapor Barrier Subgrade Cover
Bondi ng Materials

Fl oor Finish Materials

Concrete Curing Materials

Rei nf or cenent; (LEED)

Rei nf orcement Material s

Li quid Chemi cal Fl oor Hardener

Submit docunentation indicating percentage of post-industrial
and post-consuner recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar
val ue of products included in project.

Vapor retarder[Vapor barrier]

SECTION 03 30 00 Page 15



Epoxy bondi ng conpound]
Synthetic reinforcing fibers]
Wt er st ops

Wyod For ns]

Local / Regi onal Materials; (LEED)

Submit docunentation indicating distance between manufacturing
facility and the project site. Indicate distance of raw nmateri al
origin fromthe project site. Indicate relative dollar value of
| ocal /regional nmaterials to total dollar value of products
i ncluded in project.]

Bi odegradabl e Form Rel ease Agent

Submit docunentation indicating type of biobased naterial in
product and bi obased content. Indicate relative dollar val ue of
bi obased content products to total dollar value of products
i ncluded in project.]

SD- 04 Sanpl es

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: \Where flat surface finishing is inmportant and
the crew i nexperienced in this type of concrete, ask
for a sanple installation to train the crew

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

Slab finish sanple
Submit the follow ng sanpl es:
Three sanpl es of each type waterstop, 300 millinmeter 1/2 inch |ong.

Dunmbbel I Type
Rubber
Pol yvi nyl chl ori de (PVC)

SD- 05 Design Data
Concrete m x design; G

Thirty days mninmumprior to concrete placenent, submt a nix
design for each strength and type of concrete. Subnit a conplete
list of materials including type; brand; source and anount of
cenent, fly ash, pozzolans, [silica fune], ground slag
[ pol ypropyl ene fibers], and adm xtures; and applicable reference
specifications. Provide nix proportion data using at |east three
different water-cenent ratios for each type of m xture, which
produce a range of strength enconpassi ng those required for each
class and type of concrete required. |If source material changes,
resubnit mx proportion data using revised source nateri al
Provide only materials that have been proven by trial mx studies
to neet the requirenents of this specification, unless otherw se
approved in witing by the Contracting Oficer. Indicate clearly
in the subnittal where each m x design is used when nore than one
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m x design is submtted. Submit additional data regarding
concrete aggregates if the source of aggregate changes. Submit
copies of the fly ash, [silica fune],[ polypropylene fibers] and
pozzol an test results, in addition. The approval of fly ash
[silica fune], and pozzolan [, and pol ypropyl ene fibers] test
results nust be within 6 nonths of subnmittal date. Obtain
acknow edgenment of receipt prior to concrete placenent.

[ Cal cul ati ons]

SD- 06 Test Reports

Concrete m x design; G
Fl'y ash
Pozzol an

Ground granul ated bl ast-furnace sl ag

[ Aggr egat es]
[ Fi ber-reinforced concrete]
[ Tol erance report]

Conpressive strength tests
[ Unit weight of structural |ightweight concrete]

[ I on concentration]

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

NOTE: Require air content test results to be
submitted when the air percentage is critical to

sl ab finishes such as shake or hardener finishes and
the total air content nust NOT EXCEED a certain

per cent age.
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

[ Air Content]

Sl unp

Al r Entrai nnent

[ SD-07 Certificates

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

NOTE: I nclude follow ng paragraphs when job
complexity justifies the additional cost associated
wi th these requirenents.

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

[ Curing concrete el ements]
[ Punpi ng concr et e]
[ Silica fune nanufacturer's representative]
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[ Fi ni shi ng pl an]

[ Form renoval schedul €]
[ Bi odegr adabl e Form Rel ease Agent]
[ VOC Content for formrel ease agents, curing conmpounds, and

concrete penetrating seal ers]
[ Mat eri al Safety Data Sheets]]
Forest Stewardship Council (FSC) Certification
SD- 08 Manufacturer's Instructions
Fl'y ash
Ground granul ated bl ast-furnace sl ag
Wl di ng Procedures nust be in accordance with AWS D1. 4/ DL1. 4.

Submit mll certificates for Steel Bar according to the
paragraph entitled, "Fabrication," of this section

Provide certificates for concrete that are in accordance with
t he paragraph entitled, "Classification and Quality of Concrete,"
of this section. Provide certificates that contain project nanme
and nunber, date, nane of Contractor, nane of concrete testing
service, source of concrete aggregates, material manufacturer,
brand nanme of manufactured naterials, material nanme, values as
specified for each material, and test results. Provide
certificates for Welder Qualifications that are in accordance with
the paragraph entitled, "Qualifications for Wl ding Wrk," of this
secti on.

Wl di ng Procedures
SD-11 d oseout Submttals
1.4 MODI FI CATI ON OF REFERENCES

Acconplish work in accordance with ACI publications except as nodified
herein. Consider the advisory or recomended provisions to be mandatory.
Interpret reference to the "Building Oficial," the "Structural Engineer,"”
and the "Architect/Engineer" to nean the Contracting O ficer.

1.5 DELI VERY, STORAGE, AND HANDLI NG

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

em ssions; for instance, acoustical ceilings,

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

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Do not deliver concrete until vapor barrier, forms, reinforcement, enbedded
itens, and chanfer strips are in place and ready for concrete placenent.
AClI / MCP-2 for job site storage of materials. Protect materials from
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contam nants such as grease, oil, and dirt. Ensure materials can be
accurately identified after bundl es are broken and tags renoved. Do not
store concrete curing conpounds or sealers with materials that have a high
capacity to adsorb volatile organic conpound (VOC) em ssions, including
[ ]. Do not store concrete curing conpounds or sealers in occupied
spaces.

1.5.1 Rei nf or cenent

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

[1.5.1.1 Epoxy Coated Reinforcing Stee

Record coating | ot on each shipping notice and carefully identify and
re-tag bar bundl es from bending plant. Provide systens for handling coated
bars which have padded contact areas, nylon slings, etc., all free of dirt
and grit. Lift bundled coated bars with strong back, nultiple supports, or
platform bridge to prevent saggi ng and abrasion. Pad bundling bands where
in contact with bars. Do not drop or drag bars or bundles. Store coated
bars both in shop and in field, aboveground, on wooden or padded cri bbi ng.
Space the dunnage cl ose enough to prevent excessive sags. Stack |arge
quantities of straight bars with adequate protective bl ocki ng between

| ayers. Schedul e deliveries of epoxy coated bars to the job site to avoid
the need for long termstorage. Protect fromdirect sunlight and weat her.
Cover bars to be stored longer than 12 hours at the job site with opaque
pol yet hyl ene sheeting or other suitable equivalent protective naterial.

11.6 QUALI TY ASSURANCE

1.6.1 Desi gn Dat a

[1.6.1.1 For mvor k Cal cul ati ons
ACI / MCP-4. I nclude design cal culations indicating arrangenent of forns,
sizes and grades of supports (lunber), panels, and rel ated conponents.
Furni sh drawi ngs and cal cul ati ons of shoring and re-shoring nethods
proposed for floor and roof slabs, spandrel beans, and other horizontal
concrete nenbers.

]1.6.2 Dr awi ngs

1.6.2.1 Shop Draw ngs
Fabrication Drawi ngs for concrete formwrk for Reinforcenent Materials,
Col um Forns, Wall Fornms, Floor Forms, Ceiling Forns and for
Speci al Construction nmust indicate concrete pressure cal culations with both
live and dead | oads, along with material types. Provide all design
cal culations in accordance with ASTM E 648, ACI/MCP-2 and ACI/ MCP- 3.

[1.6.2.2 For mnor k
Drawi ngs showi ng details of formwrk including, but not limted to; joints,
supports, studdi ng and shoring, and sequence of form and shoring renoval .
Reproductions of contract draw ngs are unacceptabl e.

Design, fabricate, erect, support, brace, and maintain formwork so that it
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i s capabl e of supporting without failure all vertical and |lateral |oads
that may reasonably be anticipated to be applied to the formwork.

1]1.6.2.3 Rei nforcing Stee

AClI / MCP-4. I ndi cate bendi ng diagrans, assenbly diagrans, splicing and | aps
of bars, shapes, dinensions, and details of bar reinforcing, accessories,
and concrete cover. Do not scale dinensions fromstructural draw ngs to
determ ne | engths of reinforcing bars.

[1.6.3 Control Submittals
[1.6.3.1 Curing Concrete Elenents

Submit proposed materials and nethods for curing concrete el enents.
1[1.6.3.2 Punpi ng Concrete

Submit proposed materials and nethods for punping concrete. Submttal nust
i nclude m x designs, punping equi prent including type of punp and size and
material for pipe, and maxi mum | ength and hei ght concrete is to be punped.

1[1.6.3.3 Silica Fune Manufacturer's Representative

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

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

i nhibitors, or high-range water reducers
(superplasticizers). An initial sanple pour with

t he proposed concrete mx and net hods of pl acing,
finishing and curing may be beneficial to ensure
concrete quality.

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

Provi de statenent that the manufacturer's representative nust be present at
m x plant to ensure proper mx, including high range water reducer, and

bat chi ng methods during the first 3 [__ ] days of concrete m x preparation
and placenent. After which the manufacturer's representative nust
designate a representative at the concrete producer's plant to ensure the
concrete mix procedures neet the silica funme manufacturer's
recomendati ons. [Representative to attend and advise at finishing of
sampl e sl ab. ]

][1.6.3.4 Fi ni shing Pl an

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

NOTE: I nclude when finishing or special flatness

are critical.
EIR IR R R R S I I I I I I I I I I R R S I I IR I R I I I I R I I I A I I I I R I S I S b E b I I I I I R I b I I b I I b I b b b I

Submit proposed nmaterial and procedures to be used in obtaining the finish
for the [ ] floors. Include qualification of person to be used for
obtaining floor tol erance neasurenent, description of neasuring equi pnent
to be used, and a sketch showing lines and | ocations the measuring

equi prrent will follow.
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]1.6.3.5 For m Renpval Schedul e

Submit schedule for formrenoval indicating element and m ni mum | ength of
tinme for formrenoval .

1[1.6.3.6 VOC Content for formrel ease agents, curing conmpounds, and
concrete penetrating sealers

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

1[1.6.3.7 Material Safety Data Sheets

Submit Material Safety Data Sheets (MsSDS) for all materials that are
regul ated for hazardous health effects. Pronminently post the MSDS at the
construction site.

1]1.6.4 Test Reports
1.6.4.1 Concrete M x Design

Submit copies of laboratory test reports showing that the m x has been
successfully tested to produce concrete with the properties specified and
that m x nmust be suitable for the job conditions. Include nmll test and
all other test for cenment, [silica fume,] aggregates, and admixtures in the
| aboratory test reports. Provide maxi mum nom nal aggregate size, gradation
anal ysi s, percentage retained and passing sieve, and a graph of percentage
retained verses sieve size. Submt test reports along with the concrete

m x design. Obtain approval before concrete placenent.

1.6.4.2 Fl'y Ash and Pozzol an

Submit test results in accordance with ASTM C 618 for fly ash and
pozzolan. Submit test results perfornmed within 6 nonths of submtta
date. Submit manufacturer's policy statement on fly ash use in concrete.

1.6.4.3 Ground Granul ated Bl ast - Furnace Sl ag

Submit test results in accordance with ASTM C 989 for ground granul at ed
bl ast-furnace slag. Submt test results performed within 6 nonths of
submittal date. Submt manufacturer's policy statenent on slag use in
concrete.

[1.6.4.4  Aggregates

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Require aggregate quality testing on |arge
concrete projects, where concrete is exposed to
seawater, alkali soils, noist conditions, or the

quality of the aggregates is questionable.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

ASTM C 1260 for potential alkali-silica reactions, ASTM C 295 for
pet rographi ¢ anal ysi s.

1[1.6.4.5 Fi ber - Rei nforced Concrete

Test to determne flexural toughness index |15 in accordance with
ASTM C 1116/ C 1116lv.
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]1.6.5 Fiel d Sanpl es
[1.6.5.1 Sl ab Finish Sanmpl e

Install m ni mum of 3000 nm by 3000 mm (10 foot by 10 foot) 10 foot by 10
foot slab. Finish as required by specification. [Silica fune
manuf acturer's representative nmust attend and advi se.]

]1.6.6 Speci al Finisher Qualifications

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

NOTE: Finishing of slabs is affected by slower set
times and | ess bl eed water.

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

For 35 percent or nore fly ash content as a percentage of cenentitious
materials, finisher nust have a mninmumof 3 years' experience finishing
hi gh-vol ume fly ash concrete.

1.7 ENVI RONVENTAL REQUI REMENTS

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

NOTE: | n sone regions, designer nmust choose the
nost appropriate option(s) for ventilation. For
i nstance, high-humdity regions nmay generate too
much condensat e when using 100 percent outside air.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Provi de space ventilation according to manufacturer recommendations, at a
m ni mum during and follow ng installation of concrete curing conpound and
sealer. Mintain one of the follow ng ventilation conditions during the
curing conpound/seal er curing period or for 72 hours after installation:

a. Supply 100 percent outside air 24 hours a day.
b. Supply airflow at a rate of 6 air changes per hour, when outside

tenmperatures are between 13 degrees C55 degrees F and 29 degrees C84
degrees F and humidity is between 30 percent and 60 percent.

(¢

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

1.7.1 Submittals for Environnmental Performance

o

Provi de data indication the percentage of post-industrial pozzolan (fly
ash, blast furnace slag) cenent substitution as a percentage of the
full product conposite by weight.

b. Provide data indicating the percentage of post-industrial and
post - consuner recycl ed content aggregate.

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

o

Provi de product data stating the |location where all products were
manuf act ur ed
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1

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

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

g. Provide MSDS product information data showi ng that formrel ease agents
nmeet any environmental performance goals such as using vegetabl e and
soy based products.

h. Provide MSDS product informati on data showi ng that concrete adhesives
neet any environnmental performance goals including lowenitting, |ow
vol atil e organi ¢ conpound products.

8 SUSTAI NABLE DESI GN REQUI REMENTS

8.1 Local / Regi onal Materials

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

NOTE: Using local materials can help mnimze
transportation inpacts, including fossil fuel
consunption, air pollution, and labor. Using
materi al s harvested and nmanufactured within a 500
mle radius fromthe project site contributes to the
following LEED credit: MRS5. Coordinate with Section
01 33 29 LEED(tnm) DOCUMENTATION. Use second option
if Contractor is choosing local materials in
accordance with Section 01 33 29 LEED(tm
DOCUMENTATI ON.  Use second option for USACE
projects. Arny projects nust include option only if
pursuing this LEED credit.

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

[Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [805]] ] kiloneter [500][__ ] mle radius
fromthe project site, if available froma mninumof three sources.][See
Section 01 33 29 LEED(tn) DOCUMENTATION for cunul ative total |ocal naterial
requirenents. Concrete materials may be locally avail able.]

.8.2 Forest Stewardship Council (FSC) Certification

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

i nvoi ces bearing the FSC certification nunbers.

.9 QUALI FI CATI ONS FOR CONCRETE TESTI NG SERVI CE

Perform concrete testing by an approved | aboratory and inspection service
experienced in sanpling and testing concrete. Testing agency nmust neet the
requi renents of ASTM E 329

10 QUALI FI CATI ONS FOR VEELDI NG WORK

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

NOTE: If Section 05 05 23 WELDI NG STRUCTURAL is
not included in the project specification
appl i cabl e requirenments therefromshould be inserted
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and the follow ng paragraph del et ed.

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

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

Wel di ng procedures nust be in accordance with AWS D1.4/D1. 4.

Verify that Welder qualifications are in accordance with AWS D1.4/D1. 4N or
under an equivalent qualification test approved in advance. Wl ders are
permitted to do only the type of welding for which each is specifically
qual i fi ed.

11 CONCRETE SAMPLI NG AND TESTI NG

Testing by the Contractor nust include sanpling and testing concrete
materials proposed for use in the work and testing the design mx for each
class of concrete. Performaquality control testing during construction.

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

NOTE: Del ete paragraph headi ng and fol |l owi ng
par agr aphs when certificates of conpliance are
required instead of |aboratory tests. Laboratory
tests are reconmended when the quantity of concrete
exceeds 900 cubic neter. 1,200 cubic yards. Were
architectural concrete made of special aggregates,
such as an exposed-aggregate finish, specify tests
for the aggregates potential reactivity to alkalis
and for water absorption of the concrete as
specified in Section 03 45 00 PRECAST ARCH TECTURAL
CONCRETE.

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

Sanpl e and test concrete aggregate materials proposed for use in the work
in accordance with ASTM C 33/ C 33M.

Sanpl e and test portland cenment in accordance with ASTM C 150/ C 150N
Sanpl e and test air-entraining adm xtures in accordance with ASTM C 233.

Testing nmust be perforned by a Grade | Testing Technici an.

PART 2 PRODUCTS

2.

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

NOTE: Designer nust verify that products neeting
the indicated nminimumrecycled content are
avai l abl e, preferably fromat |east three sources,
to ensure adequate conpetition. |If not, wite in
sui tabl e recycl ed content values that reflect
availability and conpetition.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

1 MATERI ALS FOR FORMS

Provi de wood, plywood, plastic, carton, or steel. Use plywod or stee
forns where a smooth formfinish is required.
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1.1 Wood For s

Use | umber as specified in Section 06 10 00 ROUGH CARPENTRY and as

follows. Provide lunber that is square edged or tongue-and-groove boards,
free of raised grain, knotholes, or other surface defects. Provide plywod
that conplies with PS1, B-B concrete form panels or better or AHA A135. 4,
hardboard for snooth formlining.[ Submt data verifying that conposite
wood products contain no urea formal dehyde resins.][ Virgin wood used nust
be FSC-certified.]

.1.1.1 Concrete Form Pl ywood (Standard Rough)

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

.1.1.2 Overlaid Concrete Form Pl ywood (Standard Snoot h)

Provi de plywood that conforns to NIST PS 1, B-B, high density form overl ay,
not less than 16 mllinmeter 5/8-inch thick.

1.2 Pl astic Forns

Pl astic lunber as specified in Section 06 10 00 ROUGH CARPENTRY. Provide
plastic fornms that contain a mninmumof [50][100] percent post-consuner
recycled content, or a m ninmum of [50][100] percent post-industrial
recycl ed content.

. 1.3 Carton Fornms

Moi sture resistant treated paper faces, biodegradable, structurally
sufficient to support weight of wet concrete until initial set. Provide
carton forms that contain a mininumof [5][10][__ ] percent post-consurmer
recycled content, or a mninmmof [20][40]] ] percent post-industri al
recycl ed content.

.1.4 St eel Forms

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

.2 FORM TI ES AND ACCESSORI ES

The use of wire alone is prohibited. Provide formties and accessories
that do not reduce the effective cover of the reinforcenent.

2.1 Pol yvi nyl chl ori de Wat er st ops

COE CRD-C 572.

. 2.2 Dovetail Anchor Sl ot

Prefornmed netal slot approximately 25 by 25 nmm (1 by 1 inch) 1 by 1 inch of
not |ess than 22 gage gal vani zed steel cast in concrete. Coordinate actua
size and throat opening with dovetail anchors and provide with renovabl e

filler materi al .

.3 CONCRETE
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[2.3.1 Contractor's Option for Material Only

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 for NAVFAC South projects and el sewhere

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

choice of other materials exists in the state
speci fication, specify that class of aggregate and
choice of material. Fill in applicable strength
class or other appropriate identification of
concrete strength specified in state Departnent of
Transportation specifications. Do not use for
NAVFAC M d- Atl antic projects.

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

At the option of the Contractor, those applicable naterial sections of
[ ] DOT RBS for Class [A] [ ] strength concrete nust govern in lieu
of this specification for concrete. Do not change the sel ected option
during the course of the work.

]2.3.2 Contract or-Furni shed M x Design

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

NOTE: For concrete exposed to weat her or special
exposure conditions, |leave in optional colum[s] and
select air entrai nment and water-cenent ratio. When
specifying air entrainnent give one nunber and all ow
variation of 1.5 percent on either side.

Al R ENTRAI NVENT AND AGGREGATE SI ZE:

Aggr egat e Air Content, Percent
Nom nal Maxi mum Size Mbder at e
Size (M) No. Exposur e

10 8 8
13 7 7
20 67 7
25 57 5
35 467 5

Aggr egat e Air Content, Percent
Nom nal Maxi mum Si ze Moder at e
Si ze (inches) No. Exposur e

3/8 8 8
1/2 7 7
34 67 7

1 57 5
11/2 467 5

Maxi mum aggregate size should not exceed:
1. 1/5 the dinmension of nonreinforced nenbers.

2. 3/4 the clear spacing between reinforcing bars
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or between reinforcing bars and forns.

3. 1/3 the depth of nonreinforced slabs on the
ground.

CONCRETE FOR FLOCORS (From ACI/ MCP-2 and ACI/ MCP- 2):
The following criteria applies only when structura
or durability requirenments do not necessitate higher

strengt hs:
[28 day Max.
Usual Str. Sl unp
Cl ass Traffic Typi cal Uses VPa nm
1 Li ght foot Residential or tile 20 100
covered
2 Foot O fices, churches, 24 100
school s, hospitals,
resi dences
3 Li ght foot & Drives, garage floors, 25 100
pneunmati c wheels and sidewal ks for
resi dence
4 Foot and Li ght industrial, 30 75
pneumati ¢ wheel s conmmer ci al
5 Foot & wheel s Si ngl e-course industrial, 35 75
abr asi ve wear i ntegral topping
6 Foot & steel-tire Two-course heavy See ACI / MCP- 2
vehicles - severe industrial topping
abr asi on]
[28 day Max.
Usual Str. Sl unp
Cl ass Traffic Typi cal Uses psi in.
1 Li ght foot Residential or tile 3000 4
covered
2 Foot O fices, churches, 3500 4
school s, hospitals,
resi dences
3 Li ght foot & Drives, garage floors, 3500 4
pneunmati c wheel s and si dewal ks for
resi dence
4 Foot and Li ght industrial, 4000 3
pneumati c wheel s conmer ci a
5 Foot & wheels Si ngl e-course industrial, 4500 3
abrasi ve wear i ntegral topping
6 Foot & steel-tire Two- cour se heavy See ACI/ MCP-2
vehicl es - severe i ndustrial topping
abr asi on]

SECTION 03 30 00 Page 27



[ 28 day Max.
Usual Str. Sl unmp
Cl ass Traffic Typi cal Uses psi in.

GUI DELI NES FOR CONCRETE NOT EXPOSED TO SEVERE CONDI TI ONS FOR
MAXI MUM WATER- CEMENT RATI O

Conpressive Strength Wt hout AE Wth AE

3000 PSI (20 MPa) 0.58 0.50
3500 PSI (25 MPa) 0.54 0. 48
4000 PSI (30 MPa) 0. 50 0. 45

AE= air-entrai nnment

REQUI REMENTS FOR SPECI AL EXPOSURE CONDI TI ONS ( From ACl / MCP- 3) :

Max. Water-Cenent Ratio
Exposure Condition (Normal Wi ght Aggregate)

Concrete intended to be watertight:
(a) Concrete exposed to fresh water 0.50

(b) Concrete exposed to brackish
wat er or seawater 0. 45

Concrete exposed to freezing and thaw ng
in nmoi st conditions:

(a) Curbs, gutters, guardrails, or thin sections 0. 45

(b) Gher elenents 0.50

(c) In presence of deicing chemicals 0. 45
For corrosion protection for reinforced concrete

exposed to deicing salts, brackish water, seawater,
or spray fromthese sources:

(a) Mn. concrete cover per ACli 318M 318RM 0.40 (a)
M n. concrete cover per ACH 318/ 318R 0. 40

(b) ACT 318M 318RM cover exceeded by 13 mm 0.45 (b)
ACl 318 cover exceeded by 0.50 in. 0. 45

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

ACl/ MCP-1, ACI/MCP-2, and ACI/MCP-3 [and ACI/MCP-1] [ACI/MCP-2] [and] [

ACI / MCP- 1] except as otherw se specified. Indicate the conpressive
strength (f'c) of the concrete for each portion of the structure(s) [and as
speci fied bel ow].
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f'c ASTM C 33/ C 33N [ Maxi nmum

(Mn. 28- Maxi num Range Wat er -

Day Conp. Nom nal of Cenent [Ar

Strength) Aggregate Sl unp Rat i 0] Entr.]

Locati on (MPa) (Size No.) (m) (by weight) (percent)
[All areas] [ [ [ 1] [ [
[ Concrete
exposed
to weat her [ 30] [57] [ ] [0.50] [ 6]
Al | ot her
ar eas [ ] [ ] [ ] [ ] [ 11
[ Rei nforced
foundati on
wal I s and
footings [ ] [ ] [ 25-75] [ ] [ ]
Pl ai n footings,
cai ssons, and
substructure
vel |'s [ [ [ 25-75] [ [
Beans and
rei nforced
vl |'s [ [ [ 25-100] [ ] [ ]
Bui | di ng
col umms [ ] [ ] [ 25-100]
Pavenent and
exterior slabs [ ] [ ] [ 25-75] [ ] [ ]
Fl oor sl abs [ 1 [ 1] [ 1 [ 1 [ 1
Fl oor sl abs [ 1 [See Conbined [_ ] [ 1 [ _(a)_]
Aggr egat e
Gradation]

Fl oor toppings

al ks,
Uility
structures

Dr ai nage
structures

[ 1]

cur bs,
and gutters

G

[ 1]

G

[ 1]
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f'c ASTM C 33/ C 33N [ Maxi mum

(Mn. 28- Maxi mum Range Wat er -
Day Conp. Nom nal of Cenent [Ar
Strength) Aggregate Sl unp Rat i 0] Entr.]
Locati on (psi) (Size No.) (inches) (by weight) (percent)
[All areas] [ [ [ [ [
[ Concrete
exposed
to weat her [ 4000] [57] [ ] [ 0.50] [ 6]
Fl oor sl abs [ ] [ See Conbi ned [ ] [ ] [ _(a)_]
Aggr egat e
Gradati on]
Al'l ot her

ar eas [ ] [ ] [ 1] G [ 1]

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

NOTE: Chlorides can cause corrosion of
reinforcement. Use 0.15 for reinforced concrete
exposed to chlorides in service, 1.00 for reinforced
concrete that is dry or protected fromnoisture in

service, and 0.30 for other reinforced concrete.
EIE IR R b R SR I I I I R S I I I I R R S I I R R R IR I I I R I S I I I I I I R R I S I b b I b I b I b I b I b b b b b I I I b I b b b I

Maxi mum sl unp shown above nay be increased 25 nmm 1 inch for nmethods of
consolidation other than vibration. Slunp nay be increased to 200 mm 8

i nches when superplasticizers are used.[ Provide air entrai nment using
air-entraining adm xture. Provide air entrainnent within plus or mnus 1.5
percent of the value specified.][ The water soluble chloride ion
concentrations in hardened concrete at ages from 28 to 42 days must not
exceed [0.15] [1.00] [0.30]].[ Note (a): Entrapped air nust be 3%or |ess.]

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

NOTE: The following allows for |ower cenent and

wat er contents and higher fly ash contents.
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

Proportion concrete mxes for strength at [56][90]]

.3.2.1 M x Proportions for Normal Weight Concrete

Trial design batches, m xture proportioning studies, and testing
requirenents for various classes and types of concrete specified are the
responsibility of the Contractor. Base m xture proportions on conpressive
strength as deternined by test specinens fabricated in accordance with
ASTM C 192/ C 192N and tested in accordance with ASTM C 39/ C 39N. Sanpl es
of all materials used in mxture proportioning studies nust be
representative of those proposed for use in the project and rnust be
acconpani ed by the manufacturer's or producer's test report indicating
conpliance with these specifications. Base trial mxtures having
proportions, consistencies, and [air content] suitable for the work on

met hodol ogy described in ACI/MCP-1. In the trial mixture, use at |east
three different water-cenent ratios for each type of nixture, which nust
produce a range of strength enconpassing those required for each class and
type of concrete required on the project. The maxi num water-cenent ratio
required nust be based on equival ent water-cenment ratio cal cul ations as
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determned by the conversion fromthe weight ratio of water to cenment plus
pozzol an,[ silica fune,] and ground granul ated bl ast-furnace slag by wei ght
equi val ency nmethod. Design |laboratory trial mxture for maxi num permtted
slunp and air content. Each conbination of material proposed for use nust
have separate trial mxture, except for accelerator or retarder use can be
provi ded wi thout separate trial mxture. Report the tenperature of
concrete in each trial batch. For each water-cenent ratio, at |east three
test cylinders for each test age nmust be nmade and cured in accordance with
ASTM C 192/ C 192N and tested in accordance with ASTM C 39/ C 39V for 7 and
28 days. Fromthese results, plot a curve showi ng the relationship between
wat er-cenent ratio and strength for each set of trial mx studies. In
addition, plot a curve showing the relationship between 7 and 28 day
strengths.

[2.3.2.2 Li ght wei ght Concrete Proportion

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

NOTE: Check with structural designer for unit
wei ght of concrete. ACI/MCP-1 provides
recomendati ons for |ightweight concrete.

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

ACl / MCP-1, using weight nethod. Provide ASTM C 330 aggregates for
concrete; [115] [__ ] pcf (dry) for floors with a [ ] MPa psi m ni mum
conpressive strength at 28 days. Provide aggregate size No. [ ].

Range of slump nust be between [__ ] and [ ] mr inches.[ Provide
[ ] percent air entrainnent using an air-entraining adm xture.]][
Maxi mum wat er-cenent ratio nmust be [ 1.1

12.3.2.3 Requi red Average Strength of M x Design
The sel ected m xture rmust produce an average conpressive strength exceedi ng
the specified strength by the ambunt indicated in ACI/MCP-2. \When a
concrete production facility has a record of at |east 15 consecutive tests,
the standard devi ation nmust be cal cul ated and the required average
conpressive strength nmust be determined in accordance with ACI/MCP-2. Wen
a concrete production facility does not have a suitable record of tests to
establish a standard deviation, the required average strength must foll ow
ACI / MCP-2 requiremnents.

2.3.3 Ready-M x Concrete
Provi de concrete that neets the requirenents of ASTM C 94/ C 94M.
Ready-m xed concrete manufacturer nust provide duplicate delivery tickets
with each | oad of concrete delivered. Provide delivery tickets with the
following information in addition to that required by ASTM C 94/ C 94l

Type and brand cenent

Cenent content in 43 kil ogram 95-pound bags per cubic neter yard of
concrete

Maxi mum si ze of aggregate
Anmpbunt and brand nane of adm xtures

Total water content expressed by water/cenent ratio
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2.

2.

2.

2.

3.4 Concrete Curing Materials
3.4.1 Absorptive Cover

Provide burlap cloth cover for curing concrete nade fromjute or kenaf,

wei ghi ng 300 granm 10 ounces plus or minus [3] [5] percent per square neter
yard when clean and dry, conforming to ASTM C 171, Cass 3; or cover may be
cotton mats as approved.

.3.4.2 Moi st ur e- Ret ai ni ng Cover

Provi de wat er proof paper cover for curing concrete conformng to ASTM C 171,
regul ar or white, or polyethylene sheeting conforning to ASTM C 171, or

pol yet hyl ene-coated burlap consisting of a lamnate of burlap and a white
opaque pol yethyl ene fil m permanently bonded to the burlap; burlap nust
conformto ASTM C 171, O ass 3, and polyethylene filmnust conformto

ASTM C 171. \Wen tested for water retention in accordance with ASTM C 156,
wei ght of water lost 72 hours after application of noisture retaining
covering material must not exceed 0.039 gram per square centineter of the
nmortar speci nen surface.

.3.4.3 Menbr ane- For mi ng Curing Conpound

Provide liquid type conmpound conformng to ASTM C 309, Type 1, clear, Type
1D with fugitive dye for interior work and Type 2, white, pignmented for
exterior work.

4 MATERI ALS

4.1 Cenent

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

NOTE: Acceptable types of cenent are as foll ows:

ASTM C 150/ C 150M ASTM C 595/ C 595M
Port | and Bl ended

Type | Type [P or IS For general use in construction

Type |1 Type | P(MB) or For general use in construction

Type | S(MB) where concrete is exposed to
noderate sulfate action or where
noderate heat of hydration is
required. ASTM C 595/ C 595M
(bl ended hydraulic cements):
add the suffix MS or MH where
ei ther noderate sulfate
resi stance or noderate heat of
hydration, respectively, is
required. Type IPis
portl and- pozzol an bl ended cenent
and Type IS is portland-bl ast
furnace slag cenent.

Type | P(MH) or For general use in construction where
Type | S(VH) Concrete is exposed to noderate heat
of hydration.

Type |11 None For use when high early strength
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ASTM C 150/ C 150M ASTM C 595/ C 595M

Port | and Bl ended
is required
Type V None For use when high sulfate
resistance i s required.
ASTM C 150/ C 150M ASTM C 595/ C 595M
Port | and Bl ended
Type | Type IP or IS For general use in construction
Type |1 Type | P(MS) or For general use in construction
Type | S( M) where concrete is exposed to
noderate sulfate action or where
noderate heat of hydration is
required. ASTM C 595/ C 595M
(bl ended hydraulic cements):
add the suffix M5 or MH where
ei ther noderate sulfate
resi stance or noderate heat of
hydration, respectively, is
required. Type IPis
portl and- pozzol an bl ended cenent
and Type IS is portland-bl ast
furnace slag cenent.
Type | P(MH) or For general use in construction where
Type | S(VH) Concrete is exposed to noderate heat
of hydrati on.
Type |11 None For use when high early strength
is required
Type V None For use when high sulfate

resi stance i s required.

Modi fy paragraph and specify either 50 percent Type
I, 1P(M5) or IS(MS) cenment with 50 percent ground
granul ated bl ast-furnace slag, 75 percent Type ||
IP(MS) or IS(MS) cement with 25 percent Class F fly
ash, or Type V cenent when structure is within a
sal twater spray range of 7500 nm (25 feet) 25 feet
hei ght or within a horizontal distance of 3000 nm
(10 feet) 10 feet. Require cenent to neet chem ca
requi renents of ASTM C 150/ C 150M Tabl e 1A when
using al kali-reactive aggregates.

The customary requirements for a low trical ci um
alum nate content for concrete in seawater reduces
sul fate attack but can lead to increased chloride
ion penetration thereby |l eading to rebar rusting.
There are various ways to approach the probl em

1. Use a Type Ill or other cenent with a 6 - 8

percent trical ciumalumnate content and take the
chance of sulfate attack
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2. Use a cenent with a low to noderate trical cium
alum nate content plus fly ash for sulfate attack
and calciumnitrite for anti-rust protection

3. Use a lowtricalciumalumnate cenent plus
mcrosilica plus calciumnitrite.

Desi gner must make a decision as to what risks are
to be taken and what adm xtures are to be used. The
Not es shoul d gi ve sonme gui dance so that a cost

ef fective decision can be nade

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

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

NOTE: For LANTNAVFACENGCOM Typically allow Type
I, 1P(M5), or IS(Ms). May use Type | if Type |
not locally available and no sulfate probl ens
expected (i.e. not near seawater or sulfate soils.)
Type Il is for high early strength. Type Vis for
hi gh sul fate resistance

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

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

NOTE: Coal fly ash, slag, cenospheres, and silica
funmes are EPA designated products to be ingredients
in concrete and cenent. See Section 01 62 35
RECYCLED/ RECOVERED MATERI ALS and i ncl ude additive
options unl ess desi gner determ nes that
justification for non-use exists.

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

ASTM C 150/ C 150N, Type [I or 11] [

] or ASTM C 595/ C 595k, Type

[IP(MS) or IS(MS)] [IP(MHA)] [IS(MD] [ ] blended cement except as
nmodi fi ed herein. Provide blended cenent that consists of a m xture of
ASTM C 150/ C 150N, Type Il, cenent and one of the followi ng materials:

ASTM C 618 pozzol an or fly ash, ASTM C 989 ground granul ated bl ast-furnace
slag. For portland cenent manufactured in a kiln fuel ed by hazardous
waste, maintain a record of source for each batch.[ Supplier nust certify
that no hazardous waste is used in the fuel mx or raw materials.][
Supplier nmust certify that the hazardous waste is neutralized by the

manuf acturing process and that no additional pollutants are di scharged.]
For exposed concrete, use one manufacturer for each type of cenent, ground
slag, fly ash, and pozzol an.

2.4.1.1 Fl'y Ash and Pozzol an

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: Fly ash, pozzolan, and slag cenent nay
produce uneven discoloration of the concrete during
the early stages of construction, depending upon the
type of curing provided. Fly ash or pozzol an
nmeeting the specified test results, which are nore
stringent than ASTM C 618, shoul d provi de acceptable
end results. It is suggested that Type C fly ash be
used as a replacenent for 35 percent of the cenent.
It is suggested that Type F fly ash be used as a
repl acenent for 25 percent of the cenent. Types F
and C fly ash increase durability of concrete. Type
F fly ash and slag are replacenents for sone sand
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and aggregates al so adding to durability.

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

ASTM C 618, Type N, F, or C, except that the maxi nrum al |l owabl e | oss on
ignition nust be 6 percent for Types Nand F. Add with cenent. Fly ash
content rmust be a mininumof [15][20][30][35][40][__ ] percent by weight
of cenmentitious material, provided the fly ash does not reduce the anount
of cenment in the concrete m x bel ow the m ni mumrequirenments of |oca
bui l di ng codes. \Where the use of fly ash cannot neet the mninumlevel,
provi de the maxi num anount of fly ash pernmittable that neets the code
requirenents for cenment content. Report the chenical analysis of the fly
ash in accordance with ASTM C 311. Evaluate and classify fly ash in
accordance with ASTM D 5759.

Hi gh contents of supplenentary cenentitious materials can have sone
detrinmental effects on the concrete properties, such as slow ng excessively
the strength gain rate, and delaying and increasing the difficulty of
finishing. The recomended maxi nrum content (by weight of the total
cementitious material) for these materials are:

1. For GGBF slag: 50 percent

2. For fly ash or natural pozzolan: 40 percent (25 percent in cold
climtes)

3. For silica fune: 10 percent
2.4.1.2 Ground Granul ated Bl ast - Furnace Sl ag

ASTM C 989, Grade [80] [100] [120]. Slag content nust be a m ni num of
[25][50][ 70] percent by weight of cenentitious naterial.

[2.4.1.3 Silica Fune

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

NOTE: Use silica fune concrete for narine
structures where | ow perneability and enhanced
durability are necessary. The silica fume and high
range wat er reducer additive should be fromthe same
manuf acturer. Sel ect wei ght percentage based-on
performance required.

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

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Use for high durability and | ow

perneability. The initial cost of the concrete nust
i ncrease, and supervision at the batch plant,
finishing, and curing is necessary. A HRWR nust be
used with silica funme, the slunp can be increased 50
to 125 mm (2 to 5 inches) 2 to 5 inches wi thout
reduci ng strength. Finishing may be nore

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

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

ASTM C 1240, provide silica fume that is a by-product of silicon or
ferrosilicon production. Provide [5] [7.5] [10] percent by weight of the
total cementitious material.

SECTION 03 30 00 Page 35



12.4.1. 4 Portl and Cenent

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

NOTE: |If high early strength concrete is required,
specify Type II1.

When concrete is exposed to sea water, specify Type
V.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Provi de cenent that conforns to ASTM C 150/ C 150N, Type |, A, 1I, or II1A
Use one brand and type of cenent for fornmed concrete having exposed-to-view
finished surfaces.

2.4.2 Wat er

M nim ze the anount of water in the mx. The anpunt of water nust not
exceed 45 percent by weight of cenmentitious materials (cenment + pozzol ans),
and in general, inprove workability by adjusting the grading rather than by
adding water. Water must be fresh, clean, and [potable][fromrai nwater
collection][fromgraywater][fromrecycled water]; free frominjurious
anmounts of oils, acids, alkalis, salts, organic materials, or other

subst ances del eterious to concrete.

2.4.3 Aggr egat es

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

NOTE: Include the first bracketed itemon |arge
concrete projects, where concrete is exposed to
seawater, alkali soils, moist conditions, or the
quality of the aggregates is questionable, or when
the use of alkali-reactive aggregates is permitted.

When the use of alkali-reactive aggregates is
pernmtted, add the following in front of the first
bracket, and add the paragraph entitled "Additiona
Curing When Using Al kali-Reactive Aggregates" as
fol |l ows:

"Al kali-reactive aggregates may be used where not
exposed to either seawater or alkali soi

conditions, and when used with one of the follow ng
cenents:

1. ASTM C 150/ C 150M | ow al kali cenent (Table 1A,
maxi mum of 0. 60 percent equival ent Na20).

2. ASTM C 595/ C 595M bl ended cenent.

3. ASTM C 150 low alkali, Type I or Il cenment with
fly ash, pozzol an, or ground sl ag.

Furnish a mx design utilizing alkali-reactive
aggregates with a nmaxi num wat er-cenent ratio of
0.45. Aggregates nust neet the foll ow ng

requi renents."”

When using Al kali-Reactive Aggregates, follow curing
requirenents detailed in the Note in Section 3.11
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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: Environnental |l y-responsible Materials

Recovered materials, including recycled concrete and
ground gl ass, can be used as aggregate in new
concrete, depending on local availability and
suitability with the concrete m x design. Note that
the use of glass can result in del eterious expansion
unless it is ground very fine. Very fine glass
could classify as a pozzol an under ASTM C 618.

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

ASTM C 33/ C 33N, except as nodified herein. Furnish aggregates for exposed
concrete surfaces fromone source. Provide aggregates that do not contain
any substance which may be deleteriously reactive with the alkalies in the
cenent .

[ Fine and coarse aggregates nust show expansions | ess than 0.08 percent at
16 days after casting when testing in accordance with ASTM C 1260. Shoul d
the test data indicate an expansion of 0.08 percent or greater, reject the
aggregate(s) or performadditional testing using ASTM C 1567 using the
Contractor's proposed mix design. In this case, include the mx design | ow
al kali portland cenment and one of the foll owi ng supplementary cenentitious
mat eri al s:

1. GGBF slag at a mninmumof 40 percent of total cenentitious

2. Fly ash or natural pozzolan at a mininumof total cenentitious of
a. 30 percent if (Si Q2+Al 2C8+Fe2@8) is 65 percent or nore,
b. 25 percent if (Si Q2+A 203+Fe2(3) is 70 percent or nore,
c. 20 percent if (Si O2+Al 203+Fe203) is 80 percent or nore,
d. 15 percent if (Si 2+Al 203+Fe2@3) is 90 percent or nore.

3. [Silica fune at a mininmumof 7 percent of total cenmentitious.]

If a conbination of these materials is chosen, the m ni num anbunt nust be a
| i near conbination of the m ni mum anbunts above. Include these materials
in sufficient proportion to show | ess than 0.08 percent expansion at 16
days after casting when tested in accordance with ASTM C 1567.

Aggr egat es nust not possess properties or constituents that are known to
have specific unfavorable effects in concrete when tested in accordance
with ASTM C 295. ]

[2.4.3.1 Aggr egat es/ Conbi ned Aggregate Gradation (Floor Slabs Only)

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

NOTE: \Where floor slab flatness and curling and
shrinkage presents a problem use the foll ow ng
aggregate gradation for the floor slab mx. Ensure
" Conbi ned aggregate gradation" is specified under
the Contractor M x Design paragraph, under the

n H 3 n
Maxi mum Nomi nal Aggregate" col um.
EE SRR I Sk S I I S I S I O R R R Rk I S Sk S I I R R Ik S S I S R Sk I S O

ASTM C 33/ C 33N, uniformy graded and as follows: Nom nal naxinmm
aggregate size of 25 mm (1 inch) 1 inch. A conbined sieve analysis nust
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indicate a well graded aggregate from coarsest to finest with not nore than
18 percent and not |ess than 8 percent retained on an individual sieve,
except that less than 8 percent may be retained on coarsest sieve and on
No. 50 (0.3mm sieve, and |l ess than 8 percent may be retained on sieves

finer than No. 50 (0.3mm. Provide sand that is at |east 50 percent
natural sand.

1[2.4.3.2 Aggregates for Lightweight Concrete

ASTM C 330.

1[2.4.3.3 Recycl ed Aggregate Materials

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

NOTE: Use of materials with recycled content,

cal cul ated on the basis of post-industrial and
post - consuner percentage content, contributes to the
following LEED credit: MR4. Coordinate with Section
01 33 29 LEED(tn) DOCUMENTATI ON.

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

Use a mnimumof [25][ | ] percent recycl ed aggregate, dependi ng on | ocal
availability and conformng to requirenents of the nmix design. Recycled
aggregate to include: [recovered glass] [recovered concrete] [recovered
porcel ain] [recovered stone] | ] that neets the aggregate requirenents
specified. Submt recycled material request with the aggregate

certification subnittals and do not use until approved by the Contracting
Oficer.

12.4.4 Nonshri nk G out
ASTM C 1107/ C 1107N.

2.4.5 Adm xt ures

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

NOTE: Do not allow calciumchloride in concrete
exposed to saltwater, severe sulfate solutions, or
bot h noi sture and chl ori des.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

ASTM C 494/ C 494N: Type A, water reducing; Type B, retarding; Type C,
accel erating; Type D, water-reducing and retardi ng; and Type E,

wat er -reduci ng and accel erating adm xture. Do not use cal cium chl oride
adm xt ur es.

[2.4.5.1 Ai r-Entraining

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

NOTE: Use for concrete exposed to freeze-thaw
conditions. Do not use to enhance workability.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

ASTM C 260.

12.4.5.2 H gh Range Water Reducer (HRWR) (Superplasticizers)

ASTM C 494/ C 494N, Type F [and Type G (HRWR retardi ng adm xture)] and
ASTM C 1017/ C 1017N.[ Silica funme and HRAR nust cone fromthe sane
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manuf act urer. ]
2.4.5.3 Pozzol an

Provide fly ash or other pozzol ans used as adm xtures that conformto
ASTM C 618.

2.4.6 Vapor Retarder[ and Vapor Barrier]

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Edit title to correct choice. Select first
bracketed option where vapor retarder is required to
contain mixing water in freshly placed concrete and
a permanent vapor barrier is not required. Select
second bracketed option where pernanent vapor
barrier is required. For protection against
hydrostatic pressure or conditions of excessive
danpness, specify an appropriate waterproofing

menbrane in Division 7.
EIE IR R R R R I I I I IR S I I I I R R b I I IR R R I R I I R I S I I I I I R b I S I b R b b I b I b I b I b b b b I I I b I b I

[ ASTM D 4397 pol yethyl ene sheeting, mninmunr [0.15] [0.25] mm ([6][10] m )
[6] [10] mil thickness.

][ Wat er proof Paper. Kraft paper, glass reinforcing fibers and | ayers of
pol yet hyl ene | ami nat ed under heat and pressure to forma single | ayer
nmeeting the requirements of FS UU-B-790, Type |, G ade A Style 4; or
wat er pr oof paper, regular, conformng to ASTM C 171, consisting of two
sheets of kraft paper cenented together with bitum nous material in which
are enbedded cords or strands of fiber running in both directions not nore
than 30 mm 1 1/4 inch apart.

Consi der plastic vapor retarders and adhesives with a high recycled
content, lowtoxicity low VOC (Vol atile Organi c Conpounds) |evels.

12.4.6.1 Wat er - Vapor Barrier Subgrade Cover

Provi de cover that is water-resistant barrier paper, uncreped and
reinforced, conformng to FS UU-B-790, Type |, G ade B, Style 4; or clear
pol yet hyl ene sheeting, 0.152 mllinmeter 6-ml, conformng to ASTM D 2103
and ASTM D 4397

2.4.7 Materials for Curing Concrete

[ Use wat er-based curing conpounds, sealers, and coatings with [|ow (nmaxi mum
160 grans/liter, less water and | ess exenpt conmpounds)] [zero] VOC content.]

Consi der the use of water based or vegetable or soy based curing agents in
lieu of petrol eum based products. Consider agents that are not toxic and
emt low or no Volatile Organic Conmpounds (VOC). Consider the use of

adm xtures that offer high performance to increase durability of the finish
product but also have low toxicity and are nmade from bi o-based material s
such as soy, and enit low |levels of Volatile O ganic Conpounds (VOC)

2.4.7.1 | npervi ous Sheeting

ASTM C 171; wat erproof paper, clear or white pol yethyl ene sheeting, or
pol yet hyl ene-coat ed burl ap.
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2.4.7.2 Per vi ous Sheeting

AASHTO M 182.
2.4.7.3 Li quid Menmbr ane- For mi ng Conpound

ASTM C 309, white-pignented, Type 2, Cass B.
2.4.8 Li qui d Chem cal Seal er-Hardener Conpound

Provi de nmagnesi um fl uorosilicate conpound which when mxed with water seals
and hardens the surface of the concrete. Do not use on exterior slabs
exposed to freezing conditions. Provide compound that does not reduce the
adhesion of resilient flooring, tile, paint, roofing, waterproofing, or
other material applied to concrete.

2.4.9 Expansi on/ Contraction Joint Filler

ASTM D 1751, ASTM D 1752, cork or 100% post-consuner paper neeting
ASTM D 1752 (subparagraphs 5.1 to 5.4). Material nust be 13 mm (1/2 inch)
1/2 inch thick[, unless otherw se indicated].

2.4.9.1 Prefornmed Joint Filler Strips

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Bituminous joint fillers are suitable for use
wi th hot-applied elastic or cold-applied mastic
joint sealing conpound; nonbitum nous joint fillers
are preferred for use with col d-applied elastoneric
pol yner seal i ng conpound.

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

[ Provide nonextruding and resilient bitum nous type filler strips conformng
to ASTM D 1751.

][ Povi de nonextrudi ng and resilient nonbitum nous type filler strips
conformng to ASTM D 1752, Type | or I1I.

12.4.10 Joi nt Seal ants

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

NOTE: Using | ow VOC products contributes to the
following LEED credit: EQ4. Include VOC subnittal
if pursuing this LEED credit, and coordinate with
Section 01 33 29 LEED(tn) DOCUMENTATI ON.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[ Use concrete penetrating sealers with a low (maxinum [100][__ ]
grams/liter, less water and | ess exenpt conpounds) VOC content.

12.4.10.1 Hori zontal Surfaces, 3 Percent Slope, Mximm

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

NOTE: For horizontal surfaces subject to jet fuel,
specify FS SS-S-1614.

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

ASTM D 1190 or ASTM C 920, Type M Cdass 25, Use T. ASTM D 7116 for
surfaces subjected to jet fuel.
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2.4.10.2 Vertical Surfaces Greater Than 3 Percent Sl ope

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Specify ASTM C 920 for vertical surfaces
greater than 3 percent slope and not subject to jet
fuel, gasoline, fuel oil, etc. For vertica

surfaces greater than 3 percent slope and subject to
jet fuel, specify FS SS-S-200, no sag.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

ASTM C 920, Type M Grade NS, Cass 25, Use T.[ FS SS-S-1614][ FS SS-S-200,
no sagj.

2.4.10.3 WAt er st ops

[Provide waterstops that are flat dunbbell type, not less than 5 millineter
3/16 inch for widths up to 125 nmillinmeter 5 inches, and not |less than 10
millinmeter 3/8 inch for widths 125 millinmeter 5 i nches and over.]

[ Provi de wat erstops made of rubber and that conformto ASTM D 1752.]

[ Provi de wat erstops made of polyvinylchloride (PVC) and that conformto |
ASTM C 990N ASTM C 990] [ASTM D 2628].]

2.4.10.4 Joi nt Seal ant Conpound

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Col d-applied mastic type and hot-applied

el astic type sealing conpounds are suitable for

| ocations subject to light foot traffic only. After
curing both types of sealing compound have equa
physi cal properties. Cold-applied mastic type costs
| ess.

Col d- appli ed, two-conponent el astoneric polynmer type
seal i ng conmpound is suitable for |ocations subject
to noderate foot traffic and pneumatic tire wheel ed
traffic.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

[ Provide hot-poured, elastic type conpound conformng to ASTM D 1190. ]

[ Provi de col d-applied, two-component, elastoneric polyner type conpound
conform ng to FS SS-S-200. ]

2.4.11 Epoxy Bondi ng Conpound

ASTM C 881/ C 881N. Provide Type | for bonding hardened concrete to

har dened concrete; Type Il for bonding freshly nixed concrete to hardened
concrete; and Type |1l as a binder in epoxy nmortar or concrete, or for use
in bonding skid-resistant materials to hardened concrete. Provide G ade 1
or 2 for horizontal surfaces and Grade 3 for vertical surfaces. Provide
Class A if placenent tenperature is below 4 degrees C (40 degrees F) 40
degrees F; Class B if placenent tenperature is between 4 and 16 degrees C
(40 and 60 degrees F) 40 and 60 degrees F; or Class Cif placenent
tenmperature is above 16 degrees C (60 degrees F) 60 degrees F
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[2.4.12 Bi odegradabl e For m Rel ease Agent

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: The 2002 Farm Bill - Section 9002, Federal
Procurenment of Biobased Products, requires each
Federal Agency to devel op a procurenent program

whi ch ensures that itens conposed of biobased
products are be purchased to the nmaxi mum extent
practicable and which is consistent with applicable
provi si ons of Federal procurenent |aw.

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

Provide formrel ease agent that is colorl ess, biodegradable, and [rapeseed
oi | -based] [soy oil-based] [water-based], with a [l ow (maxi nrum of 55
grams/liter (g/l1))] [zero] VOC content. [Amnimmof [85][__ ]
percent of the total product nust be biobased nmaterial. ]Provide product
that does not bond with, stain, or adversely affect concrete surfaces and
does not inpair subsequent treatnents of concrete surfaces. Provide form
rel ease agent that does not contain diesel fuel, petrol eum based
lubricating oils, waxes, or kerosene.

]12.5 REI NFORCEMENT
[ Gal vani ze bars, fabrics, connectors, and chairs.]

2.5.1 Rei nf orci ng Bars

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: ASTM A 706/ A 706M bars are nainly used in
seisnic design or for welding. Include ASTM A 123/ A
123M for gal vani zed reinforcing bars.

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

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use second recycl ed content option throughout
this section if Contractor is choosing recycled
content products in accordance with Section 01 33 29
LEED(t m) DOCUMENTATI ON.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

ACI / MCP-2 unl ess otherwi se specified. [Use defornmed steel.]

ASTM A 615/ A 615N and AASHTO M 322M M 322 with the bars marked A, S, W
Grade [300][420][520]([40][60][75]) [40][60][75]; or ASTM A 996/ A 996N with
the bars marked R, Grade [350][420] ([50][60]) [50][60], or marked A, G ade
[300][420] ([40][60]) [40][60]. [ASTM A 706/ A 706N.] [ Galvanized,

ASTM A 123/ A 123N.][ Zi nc-coated (gal vani zed) bars, ASTM A 767/ A 767N and
ASTM A 780/ A 780N.] [Epoxy-coated reinforcing steel bars, ASTM A 775/ A 775N. ]
[ Epoxy-coated prefabricated steel reinforcing bars, ASTM A 934/ A 934\. ]
[Provide reinforcing bars that contain a mninmumof [100][ | ] percent
recycled content.][See Section 01 33 29 LEED(tn) DOCUMENTATI ON f or

curmul ative total recycled content requirements. Reinforcing bars may
contain post-consuner or post-industrial recycled content.]

2.5.1.1 Gal vani zed Rei nforcing Bars

Provi de gal vani zed reinforcing bars that conformto ASTM A 767/ A 767N,
Class Il with galvanizing before fabrication.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Gal vani zing after fabrication nmay be
specified, but |arger bend dianeters are required.
Cass | may be specified if heavier galvanizing is
needed.

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

2.5.1.2 Wl dabl e Rei nforcing Bars

Provi de wel dabl e reinforcing bars that conformto ASTM A 706/ A 706N and
ASTM A 615/ A 615N and Suppl ement S1, G ade 60, except that the maxi mum
carbon content nust be 0.55 percent.

2.5.1.3 Epoxy- Coat ed Rei nforcing Bars

Provi de epoxy-coated reinforcing bars that conformto ASTM A 775/ A 775N,
Grade 40 or G ade 60.

2.5.2 Mechani cal Rei nforci ng Bar Connectors

AClI / MCP-2. Provide 125 percent minimumyield strength of the reinforcenent
bar .

2.5.3 Wre
ASTM A 82/ A 82Iv or ASTM A 496/ A 496N
2.5.3.1 Wl ded Wre Fabric

ASTM A 185/ A 185N or ASTM A 497/ A 497N. [Provide fabric that contains a

m ni mum of [100][___ ] percent recycled content.][See Section 01 33 29
LEED(t m) DOCUMENTATI ON for cumul ative total recycled content requirenents.
Wre fabric may contain post-consuner or post-industrial recycled

content.] Provide flat sheets of welded wire fabric for slabs and toppings.

2.5.3.2 Steel Wre
Wre nust conformto ASTM A 82/ A 82N
2.5. 4 Rei nf orci ng Bar Supports

Provi de bar ties and supports of coated or non corrodible material. [Use
recycled plastic with 100 percent recycled content.] [Use engi neered resins
fromrecycled ABS plastic, polycarbonates, and fiberglass.]

2.5.5 Fi ber- Rei nforced Concrete

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: Only use fiber reinforcenent when approved by
t he designer. Drawi ngs should indicate where fiber
reinforced concrete is |located. Fiber reinforcing
is used to help: control cracking due to plastic
shrinkage; reduce perneability; and increase inpact
capacity; shatter resistance, abrasion resistance,
and toughness. Fiber reinforcing does not: contro
cracking due to structural stresses; significantly
i ncrease strength; control curling or creeping;
justify reducing structural nenbers; elimnate
control joints; or replace any nonent or structura
steel reinforcenment. Include flexural toughness
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tests when synthetic reinforcenment fibers are used
to increase toughness and when justified by size and
i mportance of job, but not when fibers are used only
to control plastic shrinkage cracking. Include
techni cal representative when warranted by size and
i mportance of job.

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

In addition to the requirenents specified above, provide fiber reinforced
concrete in accordance with ASTM C 1116/ C 1116N Type |11, synthetic fiber
reinforced concrete, and as follows. Synthetic reinforcing fibers nust be
[ 100 percent virgin] nonofilanment pol ypropylene fibers[, with a m ninum of
[5][10][___ ] percent post-consumer recycled content, or a mninmm of
[20]1[40][ ] percent post-industrial recycled content].[ See Section

01 33 29 LEED(tm DOCUMENTATION for cunmul ative total recycled content
requirenents. Fibers may contain post-consunmer or post-industrial recycled
content.] Provide fibers that have a specific gravity of 0.9, a mininum
tensile strength of 480 MPa (70 ksi) 70 ksi, graded per manufacturer, and
specifically manufactured to an optimum gradati on for use as concrete
secondary reinforcenent. Use a mnimmof 2.6 kg of fibers per cubic neter
(1.5 pounds of fibers per cubic yard)1.5 pounds of fibers per cubic yard of
concrete. Add fibers at the batch plant. [Toughness indices nust neet
requirenents for performance level |.] [Provide the services of a qualified
technical representative to instruct the concrete supplier in proper

bat ching and ni xing of materials to be provided.]

.5.6 Chairs and Bol sters: [Plastic] [Steel]

[Mninum[5][10][__ ] percent post-consuner recycled content, or ninimm
[20][40] ] percent post-industrial recycled content.][See Section

01 33 29 LEED(tm) DOCUMENTATION for cunul ative total recycled content
requirenents. Plastic and steel may contain post-consuner or
post-industrial recycled content.]

.5.7 Dowel s for Load Transfer in Floors

Provi de dowels for load transfer in floors of the type, design, weight, and
di mensi ons indicated. Provide dowel bars that are plain-billet stee
conform ng to ASTM A 615/ A 615V, G ade 40. Provide dowel pipe that is
steel conformng to ASTM A 53/ A 53N

.5.8 Supports for Reinforcenent

Supports include bol sters, chairs, spacers, and other devices necessary for
proper spaci ng, supporting, and fastening reinforcing bars and wire fabric
in place.

Provide wire bar type supports conformng to ACI/MCP-4, ASTM E 648,
ACl / MCP-3 and CRSI 10MSP.

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

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

Legs of supports in contact with formwrk nust be hot-dip gal vani zed, or
pl astic coated after fabrication, or stainless-steel bar supports.
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2.6 BONDI NG MATERI ALS
2.6.1 Concrete Bondi ng Agent

Provi de aqueous-phase, filmform ng, nonoxidizing, freeze and
t hawresi stant conpound agent suitable for brush or spray application
conform ng to ASTM C 932.

2.6.2 Epoxy- Resi n Adhesi ve Bi nder

Provi de two- conponent, epoxy-pol ysul fide polymnmer type binder with an
am ne-type curing-agent conforning to FS MV A- 001993, Type | or
ASTM C 881/ C 881M.

2.7 FLOOR FI NI SH MATERI ALS
2.7.1 Li quid Chem cal Floor Hardener

Har dener must be a col orl ess aqueous sol ution containing a blend of
magnesi um fl uorosilicate and zinc fluorosilicate combined with a wetting
agent. Solution nust contain not |ess than 240 gram 1/2 pounds of
fluorosilicates per liter gallon. An approved proprietary chenica

har dener nmay be used provided hardener is delivered ready for use in
manuf acturer's origi nal containers.

2.7.2 Abr asi ve Aggregate for Nonslip Aggregate Finish

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

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

Al um num oxi de and emery abrasive grits are

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

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[ Aggregat e must be packaged, factory-graded fused al um num oxide grits, or
it may be crushed enmery containing not |ess than 40-percent al um num oxi de
and not |less than 25-percent ferric oxide. Aggregate nust be rust proof
and nongl azi ng and nust be unaffected by freezing, noisture, and cl eaning
material s. ]

[ Aggregat e must be packaged, factory-graded, silicon carbide grits.
Aggregate must be rust proof and nust be unaffected by freezing, noisture,
and cleaning materials.]

[ Aggregate nmust be well-graded in size fromparticles retained on 600
m croneter sieve No. 30 sieve (0.0236 inch) to particles passing 2.36
mllineter sieve No. 8 sieve (0.0929 inch).]

2.7.3 Dry Materials for Col ored War - Resi stant Fini sh

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Wien col or nmust be indicated, available
colors are natural, bright red, dark red, terra
cotta, green, and gray.

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

[Provide materials that are packaged, dry, and a conbination of materials
formul ated for producing colored and wear-resistant nmonolithic surface
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2.

2.

treatnents; they nust include portland cenment, graded-quartz aggregate,
coloring pignments, and di spersing agents. Provide coloring pignents that
are finely ground, nonfacing mneral oxides prepared especially for the
purpose and interground with the cenent.]

7.4 Aggregate for Heavy-Duty War-Resi stant Finish

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: When heavy-duty, wear-resistant finish is
required, delete first paragraph. Delete follow ng
par agr aphs when mi neral aggregate is not required.
Del et e second paragraph when iron aggregate is not

required.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

[ Provide aggregate that is traprock or enmery, as follows:

Traprock nust be packaged, crushed, natural, fine-to-nediumgrained,

i gneous rock, such as diabase, basalt, or black granite. Traprock
aggregate must be well-graded in size fromparticles retained on 4.75
mllineter sieve No. 4 sieve (0.187 inch) to particles passing 9.5
mllimeter 3/8-inch sieve.

Enmery nust be packaged, factory-graded, crushed, natural -enery ore,
cubi cal or polyhedral in form containing not |ess than 35-percent

al um num oxi de and not |ess than 24-percent ferric oxide. Enmery
aggregate must be well graded in size fromparticles retained on 300
m croneter sieve No. 50 sieve (0.0118 inch) to particles passing 2.36
mllineter sieve No. 8 sieve (0.0929 inch).

Provide iron aggregate, as follows:

Iron nust be packaged, ground and graded cubicle iron particles with
di spersing agents, fornulated to blend with portland cenent for
produci ng wear-resistant nmonolithic surface treatnents. Provide
aggregate that is free of nonferrous netals, oil, grease, soluble

al kal i ne compounds, rust, and inpurities and nmust be well-graded in
size fromparticles retained on 300 micronmeter sieve No. 50 sieve
(0.0118 inch) to particles passing 2.36 mllinmeter sieve No. 8 sieve
(0.0929 inch).]

7.5 Aggregate for Heavy-Duty Fl oor Toppi ng

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

Provide enery that is packaged, factory-graded, crushed natural enery ore
containing not |ess than 35-percent al um num oxi de and not | ess than
24-percent ferric oxide. Provide aggregate that is cubical or polyhedra

in formand does not change its physical or chemical nature in the presence
of moisture. Gade aggregate to a fineness modulus of 3.9 to 4.0, with 100
percent passing 9.5 mllineter 3/8-inch sieve and not |ess than 95 percent
retained on 150 mcroneter No. 100 sieve. Deliver enery in

noi st ure-resi stant bags.

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

Provide fine aggregate using traprock that conforns to ASTM C 33/ C 33N
except gradation. G ade fine aggregate within the following limts:

SI EVE PERCENT PASSI NG
9.5 milineter 100

4.75 mllinmeter 95 to 100
2.36 millineter 65 to 80
1.18 mllineter 45 to 65

600 micrometer 25 to 45

300 micrometer 5to 15

150 mi croneter 0to5

SI EVE PERCENT PASSI NG
3/8 inch 100

No. 4 95 to 100

No. 8 65 to 80

No. 16 45 to 65

No. 30 25 to 45

No. 50 5to 15

No. 100 0tob5

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

2.8 CLASSI FI CATI ON AND QUALI TY OF CONCRETE

2.8.1 Concrete O asses and Usage

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete follow ng concrete classes and usages
that are not required

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

Provi de concrete cl asses, conpressive strength, requirenments for air
entrai nnent, and usage as foll ows:
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M N. 28- DAY

COVPRESSI VE
STRENGTH REQUI REMENT
CONCRETE PQUNDS PER FOR AIR
CLASS MEGA pascal ENTRAI NVENT
3A 20 Alr-
entrai ned
3N 20 Nonai r -
entrai ned
4A 27.6 Ar-
entrai ned
4N 27.6 Nonai r -
ent rai ned
2. 5A 17.2 Alr-
entrai ned
2. 5N 17.2 Nonai r -
ent rai ned
5A 34.5 Alr-
entrai ned

USAGE

For foundation concrete
wor k exposed to freez-
ing and t hawi ng or

subj ected to hy-
draulic pressure, such
as foundation walls,
grade beans, pits,
tunnels. For exterior
concrete slabs, such as
steps, platforns, wal ks

For foundation concrete
wor k not exposed to
freezing and thaw ng or
subj ected to hydraulic
pressure, such as foot-
i ngs, pile caps,
foundati on mats.
interior slabs on
ground to be covered
with resilient floor-

i ng

For

For structural con-
crete work exposed to
freezing and thaw ng,
unl ess ot herw se in-
di cated or specified,
such as exterior

col ums and spandrel s

For structural con-
crete work not exposed
to freezing and thaw ng
such as interior col-
ums, beans, supported
sl abs and ot her
structural nembers

for interior slabs on
ground subjected to
foot traffic

For concrete not re-
i nforced and not exposed
to freezing and thaw ng

For concrete not re-
i nforced and not exposed
to freezing and thaw ng

For structural
crete work as

con-
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M N. 28- DAY

COVPRESSI VE
STRENGTH REQUI RENVENT
CONCRETE POUNDS PER FOR AIR
CLASS MEGA pascal ENTRAI NVENT
5N 34.5 Nonai r -
entrai ned
M N. 28- DAY
COVPRESSI VE
STRENGTH REQUI REMENT
CONCRETE PQOUNDS PER FOR AR
CLASS SQ IN ENTRAI NVENT
3A 3, 000 Ar-
entrai ned
3N 3, 000 Nonai r -
ent rai ned
4A 4,000 Alr-
ent rai ned
4N 4,000 Nonai r -
entrai ned

USAGE
i ndi cat ed

For structural
crete work as
i ndi cat ed

con-

USAGE

For foundation concrete
wor k exposed to freez-

i ng and t hawi ng or

subj ected to hy-
draul i c pressure, such
as foundation walls,
grade beans, pits,
tunnels. For exterior
concrete slabs, such as
steps, platforns, wal ks

For foundation concrete
wor k not exposed to
freezing and thaw ng or
subj ected to hydraulic
pressure, such as foot-
i ngs, pile caps,
foundati on mats.
interior slabs on
ground to be covered
with resilient floor-

i ng

For

For structural con-
crete work exposed to
freezing and thaw ng,
unl ess otherw se in-
di cated or specified,
such as exterior

col ums and spandrel s

For structural con-
crete work not exposed
to freezing and thaw ng
such as interior col-
ums, beans, supported
sl abs and ot her
structural nembers

for interior slabs on
ground subjected to
foot traffic
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2.

8.

2

M N. 28- DAY

COVPRESSI VE
STRENGTH REQUI REMENT
CONCRETE PQUNDS PER FOR AR
CLASS SQ IN ENTRAI NVENT
2. 5A 2,500 Ar-
entrai ned
2.5N 2,500 Nonai r -
ent rai ned
5A 5, 000 Alr-
ent rai ned
5N 5, 000 Nonai r -
entrai ned

Limts for Concrete Proportions

NOTE:
not required.
Chapter 5, and ACI A211.1.

Provide limts for
for each concrete class as foll ows:

CONCRETE
CLASS

2. 5A

2.5N

3A

3N

4A

4N

5A

5N

CONCRETE
CLASS

2.5A

maxi mum wat er / cenment

MAX. WATER/ CEMENT RATI O
BY WEI GHT

0. 58

0.62

0.50

0.54

0. 46

0. 48

0.41

0.44

MAX. WATER/ CEMENT RATI O
BY WEI GHT

0.58

USAGE

For concrete not re-
i nforced and not exposed
to freezing and thaw ng

For concrete not re-
i nforced and not exposed
to freezing and thaw ng

For structural
crete work as
i ndi cat ed

con-

For structural
crete work as
i ndi cat ed

con-

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

Del ete followi ng concrete classes that are
Uilize ACI/MCP 306 and ACI

318/ 318R,

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

rati o and m ni num cenent content

M N. CEMENT FOR 75 TO
100 MM SLUWP, (NO. OF 43 KILO
GRAM SACKS) PER .75 CU. METER

4.75
4.75

5.25

6.5
6.5
M N. CEMENT FOR 3- TO

4-1 NCH SLUWMP, (NO. OF 94-
POUND SACKS) PER CU. YD.

4.75
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M N. CEMENT FOR 3- TO
CONCRETE MAX. WATER/ CEMENT RATI O 4-1 NCH SLUWMP, (NO. OF 94-

CLASS BY WEI GHT POUND SACKS) PER CU. YD
2.5N 0. 62 4.75

3A 0. 50 5.25

3N 0.54 5.25

4A 0. 46 6.0

4N 0.48 6.0

5A 0.41 6.5

5N 0. 44 6.5

* Weight of water to weight of cement in pounds in one cubic yard of
concrete

2.8.3 Maxi mum Si ze of Aggregate

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Delete followi ng maxi mum si ze of aggregate
and type of construction that are not required.
Uilize ACl 318.

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

Si ze of aggregate, designated by the sieve size on which maxi mum anount of
retained coarse aggregate is 5 to 10 percent by weight, nust be as foll ows:

MAXI MUM ASTM C 33/ C 33M

S| ZE OF Sl ZE

AGGREGATE NUMBER TYPE OF CONSTRUCTI ON
50.8 mm 357 Nonr ei nf orced footings and

other flat work having a depth
of not less than 6 inches, and
nonrei nforced wal |l s and ot her
fornmed sections having a

di mensi on between forms of not
| ess than 10 i nches

38.1 mm 467 Monol i thi ¢ sl abs on ground,
concrete fill, and other flat-
wor k having a depth of not |ess
than 5 i nches and a cl ear
di stance between reinforcing
bars of not less than 2 inches

19.1 mm 67 Rei nforced wal ls, col ums,
girders, beans, and other
formed sections having a dinmen-
sion between forns of not |ess
than 6 i nches and cl ear
di stance between reinforcing
bars or reinforcing bar and
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MAXI MUM
SI ZE OF
AGCGREGATE

19.1 mm

12.7 mm

9.5 mMm

MAXI MUM
SI ZE OF
AGCREGATE

2 inches

1-1/2 inches

3/4 inch

3/4 inch

ASTM C 33/ C 33M

SI ZE
NUMBER

67

TYPE OF CONSTRUCTI ON
face of formof not |ess than
1 inch

Monol ithi ¢ concrete sl abs and
ot her flatwork having a depth
of not less than 2-1/2 inches
and a cl ear distance between

rei nforcing bars of not |ess

than 1 inch

Concrete joist construction,
beans, reinforced walls, and
ot her forned work having a

cl ear distance between rein-
forcing bars and face of form
of less than 1 inch

Nonr ei nf or ced sl abs and ot her
flatwork having a depth of |ess
than 2-1/2 inches

ASTM C 33/ C 33M

SI ZE
NUMBER

357

467

67

67

TYPE OF CONSTRUCTI ON

Nonr ei nf orced footings and
other flat work having a depth
of not less than 6 inches, and
nonrei nforced walls and ot her
formed sections having a

di mensi on between fornms of not
| ess than 10 i nches

Monol i t hi ¢ sl abs on ground,
concrete fill, and other flat-
wor k having a depth of not |ess
than 5 inches and a cl ear

di stance between reinforcing
bars of not |less than 2 inches

Rei nforced wal I s, col ums,
girders, beans, and other
fornmed sections having a di nen-
sion between fornms of not |ess
than 6 i nches and cl ear

di stance between reinforcing
bars or reinforcing bar and
face of formof not |ess than
1 inch

Monol i thic concrete slabs and
ot her flatwork having a depth
of not less than 2-1/2 inches
and a cl ear distance between
rei nforcing bars of not |ess
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2.

2.

MAXI MUM

S| ZE OF S| ZE
AGCGREGATE NUVBER
1/2 inch 7
3/8 inch 8

Maxi mum si ze of aggregate nmay be that

ASTM C 33/ C 33M

TYPE OF CONSTRUCTI ON
than 1 inch

Concrete joist construction,
beans, reinforced walls, and
ot her forned work having a

cl ear distance between rein-
forcing bars and face of form
of less than 1 inch

Nonr ei nf orced sl abs and ot her

flatwork having a depth of |ess
than 2-1/2 inches
required for nost critical type of

construction using that concrete class.

Speci fy gradation of aggregates for separate floor topping.

8.4 Sl unp

Provide slunmp for concrete at tine and in |location of placement as foll ows:

TYPE OF CONSTRUCTI ON

Footi ngs, unreinforced
wal | s
Col ums, beans,

reinforced wal | s,
nmonol i t hi ¢ sl abs

Ranps and ot her sl oping
surfaces

TYPE OF CONSTRUCTI ON

Footi ngs, unreinforced
wal | s
Col ums, beans,

reinforced wal | s,
nmonol i t hi ¢ sl abs

Ranps and ot her sl oping
surfaces

8.5 Total Air Content

Air content of exposed concrete and interior concrete nust be

with ASTM C 260 and/or as foll ows:

SLUWVP
Not |ess than 25 mllineter nor nore
than 75 mllinmeter
Not less than 25 mllineter nor nore
than 100 mllinmeter
O nor nore than 75 mllinmeter
SLUMP
Not | ess than 1 inch nor nore
than 3 inches
Not less than 1 inch nor nore

than 4 inches

0 nor nmore than 3 inches

in accordance
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LIMTS REQUI REMENT

CONCRETE FOR AIR MAXI MUM SI ZE TOTAL Al R CONTENT
EXPOSURE ENTRAI NMENT OF AGGREGATE BY VOLUME
Exposed to Alr- 38.1 or 4 to 6 percent
freezing entrai ned 69.9 mMm

and thaw ng 5 to 7 percent
or subjected

to hydraulic 12.7 or 6 to 8.5 percent
pressure 9.5 mm

Exposed to Air- 1-1/2 or 4 to 6 percent
freezing ent rai ned 2 inches

and thaw ng 3/4 inch 5 to 7 percent
or subjected

to hydraulic 1/ 2 or 6 to 8.5 percent
pressure 3/ 8 inch

Provi de concrete exposed to freezing and thawi ng or subjected to hydraulic

pressure that is air-entrained by addition of approved air-entraining

adm xture to concrete m x
PART 3 EXECUTI ON

3.1 EXAM NATI ON

Do not begin installation until substrates have been properly constructed;

verify that substrates are plunb and true.

If substrate preparation is the responsibility of another installer, notify
Archi tect/Engi neer of unsatisfactory preparation before processing.
Check field dinmensions before beginning installation. |f dinensions vary

too nmuch from desi gn di mensions for proper installation, notify

Architect/Engi neer and wait for instructions before beginning installation.

3.2 PREPARATI ON

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

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

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Determ ne quantity of concrete needed and ninim ze the production of excess
concrete. Designate locations or uses for potential excess concrete before

the concrete is poured.
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3.

2.1 Cener al

Surfaces agai nst which concrete is to be placed must be free of debris,
| oose material, standing water, snow, ice, and other del eterious substances
before start of concrete placing.

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

. 2.2 Subgrade Under Foundations and Footi ngs

When subgrade material is sem porous and dry, sprinkle subgrade surface
with water as required to elinmnate suction at the time concrete is
deposited. Wen subgrade material is porous, seal subgrade surface by
covering surface with specified water barrier subgrade cover; this may al so
be used over seni porous, dry subgrade material instead of water sprinkling.

. 2.3 Subgrade Under Sl abs on G ound

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

Previously constructed subgrade or fill nust be cleaned of foreign
materials and i nspected by the Contractor for adequate conpaction and
surface tol erances as specified.

Actual density of top 300 millineter 12 inches of subgrade soi
materi al -in-place nmust not be |less than the followi ng percentages of

maxi mum density of sane soil material conpacted at opti num noi sture content
in accordance with ASTM D 1557

SO L MATERI AL PERCENT MAXI MUM DENSI TY
Drai nage fill 100
Cohesi onl ess soil materi al 100
Cohesive soil materi al 95
Fi ni sh surface of drainage fill under interior slabs on ground nmust not

show devi ation in excess of 6.4 mllinmeter 1/4 inch when tested with a 3000
mllineter 10-foot straightedge parallel with and at right angles to
bui I ding |ines.

Fi ni shed surface of subgrade or fill under exterior slabs on ground nust
not be nore than 6.10 millimeter 0.02-foot above or 30.50 mllineter
0. 10-f oot bel ow el evation indicated.

Cover drainage fill surface under interior slabs on ground with specified
wat er - vapor barrier subgrade cover imediately prior to placing
reinforcement. Install subgrade cover to avoid puncture or tear. Patch

punctures or tears over 300 millineter 12 inches with separate sheets

| apped not less than 150 millinmeter 6 inches. Seal all punctures or tears
| ess than 300 millinmeter 12 inches with pressure-sensitive vapor barrier
tape not less than 50 millinmeter 2-inches wide. Seal |apped joints with
vapor barrier adhesive or pressure-sensitive vapor barrier tape not |ess
than 50 mllineter 2-inches wide. Lay subgrade cover sheets with not |ess
than a 150 nmillineter 6-inch |ap at edges and ends and in direction in

whi ch concrete is to be placed.
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Prepare subgrade or fill surface under exterior slabs on ground as
speci fied for subgrade under foundations and footings.

.2.4 For maor k

Conpl ete and approve formwrk. Renpove debris and foreign material from
interior of forns before start of concrete placing.

.2.5 Edge Forns and Screed Strips for Slabs

Set edge forns or bul kheads and internedi ate screed strips for slabs to
obtain indicated el evati ons and contours in finished slab surface and nust
be strong enough to support vibrating bridge screeds or roller pipe screeds
if nature of specified slab finish requires use of such equipnent. Align
concrete surface to elevation of screed strips by use of strike-off

tenpl ates or approved conpacting-type screeds.

.2.6 Rei nf orcenent and O her Enbedded |Itens

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

.3 FORMS

AClI / MCP-2. Provide forms, shoring, and scaffolding for concrete

pl acement. Set forms nortar-tight and true to line and grade. Chanfer
above grade exposed joints, edges, and external corners of concrete 20 nm
0.75 inch unless otherw se indicated. Provide formwmork w th cl ean-out
openings to permt inspection and renoval of debris. Forns subnerged in
wat er nmust be watertight.

.3.1 Cener al

Construct fornms to conform within the tol erances specified, to shapes
di mensions, lines, elevations, and positions of cast-in-place concrete
nmenbers as indicated. Forns nust be supported, braced, and naintained
sufficiently rigid to prevent deformation under | oad.

. 3.2 Desi gn and Construction of Formwork

Provi de formwork design and construction that conforns to ASTM E 648, and
ACl / MCP- 2, Chapter 4.

Provide forms that are tight to prevent | eakage of cement paste during
concrete placing.

Support formfacing materials by structural nmenbers spaced cl ose to prevent
deflection of formfacing material. Fit fornms placed in successive units
for continuous surfaces to accurate alignment to ensure a smooth conpl et ed
surface within the tol erances specified. Were necessary to naintain the
tol erances specified, such as | ong spans where i nmedi ate supports are not
possi bl e, canber formmrk for anticipated deflections in formwrk due to
wei ght and pressure of fresh concrete and to construction | oads.

Chanf er exposed joints, edges, and external corners a ninimmof 19

mllinmeter 3/4 inch by noldings placed in corners of colum, beam and wall
formns.
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3.

Provi de shores and struts with a positive neans of adjustnent capabl e of
taking up formmrk settlement during concrete placing operations. Gbtain
adjustrment with wedges or jacks or a conbination thereof. Wen adequate
foundations for shores and struts cannot be secured, provide trussed
supports.

Provi de tenporary openings in wall forms, colum forns, and at other points
where necessary to permt inspection and to facilitate cl eaning.

Provide forns that are readily renovabl e wi thout inpact, shock, or damage
to concrete.

.3.3 Coat i ng

Bef ore concrete placenent, coat the contact surfaces of forms with a
nonstai ning mneral oil, nonstaining formcoating conpound, or two coats of
nitrocel lul ose lacquer. Do not use mneral oil on forms for surfaces to
whi ch adhesive, paint, or other finish material is to be applied.

.3.4 Reshori ng

Reshore concrete el enents where forns are renoved prior to the specified
time period. Do not permt elenments to deflect or accept |oads during form
stripping or reshoring. Forms on columms, walls, or other |oad-bearing
menbers may be stripped after 2 days if |oads are not applied to the
menbers. After forms are renoved, reshore slabs and beans over 3000 mm 10
feet in span and cantil evers over 1200 nmm 4 feet for the remainder of the
specified time period in accordance with paragraph entitled "Renoval of
Fornms." Performreshoring operations to prevent subjecting concrete
nenbers to overl oads, eccentric |oading, or reverse bending. Provide
reshoring el enents with the same | oad-carrying capabilities as origina
shoring and spaced simlar to original shoring. Firmy secure and brace
reshoring elements to provide solid bearing and support.

.3.5 Reuse

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

.3.6 Fornms for Standard Rough Form Finish

G ve rough formfinish concrete forned surfaces that are to be conceal ed by
ot her construction, unless otherw se specified.

Form facing material for standard rough formfinish nust be the specified
concrete form pl ywood or other approved formfacing material that produces
concrete surfaces equival ent in snmoothness and appearance to that produced
by new concrete form pl ywood panel s.

For concrete surfaces exposed only to the ground, undressed, square-edge,
25 millimeter 1-inch nom nal thickness |unber nmay be used. Provide
hori zontal joints that are level and vertical joints that are plunb.

3.7 Fornms for Standard Smooth Form Fini sh

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: \When exposed to view, formed surfaces require
a special architectural finish such as textured form
finishes, sculptured inserts, special panel finish
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and aggregate transfer finish. Requirenments for
such formawork nust be specified.

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

G ve smooth formfinish concrete formed surfaces that are to be exposed to
view or that are to be covered with coating material applied directly to
concrete or with covering material bonded to concrete, such as

wat er proof i ng, dampproofing, painting, or other sinmilar coating system

Form facing material for standard snooth finish nust be the specified
overlaid concrete form pl ywood or other approved formfacing naterial that
is nonreactive with concrete and that produce concrete surfaces equival ent

i n snoot hness and appearance to that produced by new overlaid concrete form
pl ywood panel s.

Maxi mum defl ection of formfacing material between supports and nmaxi mum
defl ection of form supports such as studs and wal es nust not exceed 0.0025
times the span.

Provi de arrangenent of formfacing sheets that are orderly and synmetri cal,
and sheets that are in sizes as |large as practical.

Arrange panels to nmake a symretrical pattern of joints. Horizontal and
vertical joints nust be solidly backed and butted tight to prevent |eakage
and fins.

.3.8 Form Ti es

Provide ties that are factory fabricated netal, adjustable in |ength,
renovabl e or snap-off type that do all ow form deflection or do not spal
concrete upon renoval. Portion of formties remaining within concrete
after removal of exterior parts nmust be at least 38 mllineter 1-1/2 inches
back from concrete surface. Provide formties that are free of devices
that leave a hole larger than 22 millineter 7/8 inch or less than 13
mllimeter 1/2 inch in diameter in concrete surface. Formties fabricated
at the project site or wire ties of any type are not acceptable.

.3.9 Fornms for Concrete Pan Joi st Construction

[Provide forms that are well-fitting, undamaged, factory-fabricated pan
formunits for concrete joist construction as indicated.

Formunits conplete with covers and end closures as required for the
installation must be one of the follow ng material s:

Steel, 1.6 mllinmeter 16-gage, free fromirregularities, dents, sag,
and rust

Har dboard conformng to ACI/MCP-3, and ACI/NMCP-4, 6.4 mllineter
FS LLL-B-810, 1/4-inch thick, coated with waterproof plastic

d ass-fiber-reinforced plastic, nolded under pressure, wth nmatched
dies, 2.8 mllineter 0.11-inch maxi mum wal | thickness

Asphal t -i npregnated, corrugated naterial treated for noisture
resi stance with factory-applied polyethylene coating, with top and side
cover joints taped where concrete i s exposed.

Provide tight fornms for concrete pan joist construction to prevent cenent
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paste |l oss during concrete placing and to forma true, clean, snooth
surface, free of honeyconb and rough exposed-aggregate areas. Take
precautions, including blocking of adjoining pan units, to avoid |l atera
defl ection of formmork during conpaction of concrete.]

.3.10 Tol erances for Form Construction

Construct formwrk to ensure that after renoval of forns and prior to
pat ching and finishing of formed surfaces, provide concrete surfaces in
accordance with tol erances specified in ASTM E 648, ACH/MCP-1 and ACI/ MCP- 2.

.3.11 Renoval of Forms and Supports

After placing concrete, fornms must remain in place for the tinme periods
specified in ACI/MCP-4. Do not renmove forms and shores (except those used
for slabs on grade and slip forns) until the client determ nes that the
concrete has gained sufficient strength to support its wei ght and
superinposed | oads. Base such determ nation on conpliance with one of the
fol |l owi ng:

a. The plans and specifications stipulate conditions for renoval of
fornms and shores, and such conditions have been foll owed, or

b. The concrete has been properly tested with an appropriate ASTM
standard test nethod designed to indicate the concrete conpressive
strength, and the test results indicate that the concrete has gai ned
sufficient strength to support its weight and superinposed | oads.

Prevent concrete damage during formrenoval. Cean all fornms imrediately
after renoval

.3.11.1 Speci al Requirenents for Reduced Tinme Period

Fornms may be renoved earlier than specified if ASTM C 39/C 39N test results
of field-cured sanples froma representative portion of the structure
indicate that the concrete has reached a nini mum of 85 percent of the

desi gn strength.

.4  WATERSTOP SPLI CES

Fusion weld in the field.

.5  FORMED SURFACES

.5.1 Preparati on of Form Surfaces

Coat contact surfaces of forns with formcoating conpound before
reinforcenent is placed. Provide a comercial formulation formcoating
conmpound t hat does not bond with, stain, nor adversely affect concrete
surfaces and inpair subsequent treatment of concrete surfaces that entails
bondi ng or adhesi on nor inpede wetting of surfaces to be cured with water
or curing conpounds. Do not allow excess formcoating conpound to stand in
puddles in the forns nor to cone in contact with concrete agai nst which
fresh concrete is placed. Make thinning of formcoating conpound with

t hi nning agent of the type, in the anpunt, and under the conditions
recomrended by form coating conpound manufacturer's printed or witten
directions.
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3.

52 Tol erances

AClI / MCP-4 and as i ndi cat ed.

.5.3 As- Cast Form

Provide form facing material producing a snmooth, hard, uniformtexture on
the concrete. Arrange facing material in an orderly and symetrical manner
and keep seans to a practical mnimum Support forns as necessary to neet
required tolerances. Do not use nmaterial with raised grain, torn surfaces,
worn edges, patches, dents, or other defects which can inpair the texture
of the concrete surface.

.6 PLACI NG REI NFORCEMENT AND M SCELLANEOQUS MATERI ALS

AClI /| MCP-2. Provide bars, wire fabric, wire ties, supports, and other

devi ces necessary to install and secure reinforcenent. Reinforcenent nust
not have rust, scale, oil, grease, clay, or foreign substances that woul d
reduce the bond. Rusting of reinforcement is a basis of rejection if the
ef fective cross-sectional area or the nom nal weight per unit |ength has
been reduced. Renove |oose rust prior to placing steel. Tack welding is
prohi bi t ed.

.6.1 Cener al

Provi de details of reinforcenent that are in accordance with ACl/ MCP- 3,
ASTM E 648, and ACI/MCP-4 and as specified.

.6.2 Vapor Barrier
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NOTE: Include taping of joints when waterproof
paper is specified.
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Provi de beneath the on-grade concrete floor slab. Use the greatest w dths
and | engths practicable to elininate joints wherever possible. Lap joints
a mni mum of 300 nm (12 inch) 12 inches [and tape or cenment joints].
Renove torn, punctured, or damaged vapor barrier material and provide with
new vapor barrier prior to placing concrete. Concrete placenent nust not
damage vapor barrier material. [Place a 50 mm (2 inch) 2 inch |ayer of

cl ean concrete sand on vapor barrier before placing concrete.]

.6.3 Rei nf or cement Supports

Pl ace reinforcenent and secure with gal vani zed or non corrodi bl e chairs,
spacers, or netal hangers. For supporting reinforcenment on the ground, use
concrete or other non corrodible material, having a conpressive strength
equal to or greater than the concrete being placed.

[ ASTM A 934/ A 934N. 1[ASTM A 775/ A 775N. ][ Rest epoxy-coated reinforcing
bars supported fromformwrk on coated wire bar supports, or on bar
supports nade of dielectric material or other acceptable material. Coat

Wi re bar supports with dielectric material, conpatible with concrete, for a
m ni mum di stance of 50 nm (2 inches) 2 inches fromthe point of contact
with the epoxy-coated reinforcing bars. Reinforcing bars used as support
bars must be epoxy coated. Spreader bars, where used, mnmust be epoxy
coated. Make proprietary conbination bar clips and spreaders used in
construction with epoxy-coated reinforcing bars corrosion resistant or
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coated with dielectric material. Tie epoxy-coated bars with plastic-coated
tie wire; or other materials acceptable to the Contracting O ficer.]

[3.6.4 Epoxy Coat ed Rei nforcing

Epoxy Coated Reinforcing nmust neet the requirenents of [ASTM A 934/ A 934N
i ncl udi ng Appendi x X2,] [ ASTM A 775/ A 775N i ncl udi ng Appendi x X1, ]
"CQuidelines for Job Site Practices" except as otherw se specified herein.

3.6.4.1 Epoxy Coated Reinforcing Steel Placenent and Coating Repair

Carefully handle and install bars to minimze job site patching. Use the
same precautions as described in paragraph for reinforcenent delivery,
handl i ng, and storage when pl acing coated reinforcenment. Do not drag bars
over other bars or over abrasive surfaces. Keep bar free of dirt and
grit. Wen possible, assenble reinforcenent as tied cages prior to fina
pl acement into the forns. Support assenbled cages on padded supports. It
is not expected that coated bars, when in final position ready for concrete
pl acenment, are conpletely free of danaged areas; however, excessive nicks
and scrapes whi ch expose steel is cause for rejection. Criteria for
defects which require repair and for those that do not require repair are
as indicated. |Inspect for defects and provide required repairs prior to
assenbly. After assenbly, reinspect and provide final repairs.

a. |Imediately prior to application of the patching material
manual |y renove any rust and debonded coating fromthe
rei nforcement by suitable techniques enpl oying devices such as
wire brushes and enery paper. Exercise cars during this surface
preparation so that the danaged areas are not enlarged nore than
necessary to acconplish the repair. C ean danmaged areas of dirt,
debris, oil, and sinmlar materials prior to application of the
pat chi ng materi al

b. Do repair and patching in accordance with the patching materia
manuf acturer's recommendati ons. These recomendati ons, i ncl udi ng
cure tines, nust be available at the job site at all tines.

c. Allow adequate tinme for the patching materials to cure in
accordance with the manufacturer's recommendation prior to
concrete placenent.

[d. Rinse placed reinforcing bars with fresh water to renove chloride
contami nation prior to placing concrete.]

13.6.5 Splicing
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NOTE: When indicated, include ASTM A 767/ A 767M and
ASTM A 780/ A 780M for zinc-coated (gal vani zed) bars.
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As indicated. For splices not indicated ACI/MCP-2. Do not splice at

poi nts of maxi mum stress. Overlap welded wire fabric the spacing of the
cross wires, plus 50 mm (2 inches) 2 inches. [AWS D1.4/D1.4N. Approve

wel ded splices prior to use.] [Repair the cut ends of hot-di pped gal vani zed
rei nforcenent steel to conpletely coat exposed steel, ASTM A 780/ A 780MN. ]
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3.6.6 Fut ure Bondi ng

Pl ug exposed, threaded, mechanical reinforcenent bar connectors with a
greased bolt. Provide bolt threads that match the connector. Countersink
the connector in the concrete. Calk the depression after the bolt is

i nstalled.

3.6.7 Cover
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NOTE: Consult designer to verify that cover

requi renents of ACI/MCP-2 are adequate. ACl 201.2R
and ACI 303R require additional cover for severe
exposure conditions. Unless otherw se directed,
specify 75 mm (3 inch) 3 inch cover where exposed to
seawat er .
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ACI / MCP-2 for mnimum coverage, unless otherw se indicated.
3.6.8 Setting M scell aneous Materi al

Pl ace and secure anchors and bolts, pipe sleeves, conduits, and other such
itenms in position before concrete placenent. Plunb anchor bolts and check
| ocation and elevation. Tenporarily fill voids in sleeves with readily
renovabl e material to prevent the entry of concrete.

3.6.9 Construction Joints

Locate joints to least inpair strength. Continue reinforcenent across
joints unless otherw se indicated.

3.6.10 Expansi on Joints and Contraction Joints

Provi de expansion joint at edges of interior floor slabs on grade abutting
vertical surfaces, and as indicated. Make expansion joints 13 nm 1/2 inch
wi de unl ess indicated otherwise. Fill expansion joints not exposed to
weat her with preforned joint filler material. Conpletely fill joints
exposed to weather with joint filler material and joint sealant. Do not
extend reinforcement or other enbedded metal itens bonded to the concrete
through any expansi on joint unless an expansion sleeve is used. Provide
contraction joints, either forned or saw cut or cut with a jointing tool,
to the indicated depth after the surface has been finished. Conplete saw
joints within 4 to 12 hours after concrete placenent. Protect joints from
intrusion of foreign matter.

3.6.11 Fabri cation

Shop fabricate reinforcing bars to conformto shapes and di nensi ons
indicated for reinforcenent, and as foll ows:

Provi de fabrication tol erances that are in accordance with ACI/MCP-1,
ACI / MCP-2, ASTM E 648 and ACI / MCP- 3.

Provi de hooks and bends that are in accordance with ACH/MCP-4,
ASTM E 648, and ACI / MCP- 3.

Rei nf orcenent nust be bent cold to shapes as indicated. Bending nust be
done in the shop. Rebending of a reinforcing bar that has been bent
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incorrectly is not be permtted. Bending nust be in accordance with
standard approved practice and by approved nachi ne net hods.

Tol erance on nom nally square-cut, reinforcing bar ends nust be in
accordance with ACI/ MCP- 3.

Del i ver reinforcing bars bundl ed, tagged, and marked. Tags nust be netal
with bar size, length, mark, and other information pressed in by machine.
Mar ks must correspond with those used on the placing draw ngs.

Do not use reinforcenent that has any of the follow ng defects:

a. Bar lengths, depths, and bends beyond specified fabrication
t ol erances

b. Bends or kinks not indicated on drawi ngs or approved shop draw ngs
c. Bars with reduced cross-section due to rusting or other cause

Repl ace defective reinforcement with new reinforcenent having required
shape, form and cross-section area.

.6.12 Pl aci ng Rei nf or cenment
Pl ace reinforcenent in accordance with ACH/MP-3, ASTM E 648, and ACI / MCP- 4.

For sl abs on grade (over earth or over capillary water barrier) and for
footing reinforcenent, support bars or welded wire fabric on precast
concrete bl ocks, spaced at intervals required by size of reinforcenent, to
keep rei nforcenent the m ni nrum hei ght specified above the underside of slab
or footing.

For sl abs other than on grade, supports for which any portion is |less than
25 millinmeter 1 inch fromconcrete surfaces that are exposed to view or to
be painted nmust be of precast concrete units, plastic-coated steel, or
stai nl ess steel protected bar supports. Precast concrete units nust be
wedge shaped, not larger than 90 by 90 mllinmeter, 3-1/2 by 3-1/2 inches,
and of thickness equal to that indicated for concrete protection of

rei nforcenent. Provide precast units that have cast-in galvanized tie wire
hooked for anchorage and blend with concrete surfaces after finishing is
conpl et ed.

Contractor mnust cooperate with other trades in setting of anchor bolts,
inserts, and other enbedded itenms. Were conflicts occur between |ocating
rei nforci ng and enbedded itens, the Contractor must notify the Contracting
Oficer so that conflicts may be reconcil ed before placing concrete.
Anchors and enbedded itens nust be positioned and supported with
appropri ate accessori es.
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NOTE: Include the foll owi ng paragraph when
epoxy-coated reinforcing bars are specified.
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Handl e epoxy-coated reinforcing bars carefully to prevent danage to the
coating. Use plastic-coated tie wire and supports of a type to prevent
damage to the reinforcing bars.

Provide reinforcenment that is supported and secured together to prevent

SECTION 03 30 00 Page 63



di spl acenment by construction | oads or by placing of wet concrete, and as
fol l ows:

Provi de supports for reinforcing bars that are sufficient in
nunber and sufficiently heavy to carry the reinforcenent they
support, and in accordance with ACH/MCP-3, ASTM E 648, ACI/NMCP-4
and CRSI 10MSP. Do not use supports to support runways for
concrete conveyi ng equi prmrent and similar construction | oads.

Equi p supports on ground and simlar surfaces with sand-pl ates.
Support welded wire fabric as required for reinforcing bars.

Secure reinforcenments to supports by means of tie wire. Wre nust be
bl ack, soft iron wire, not less than 1.6 mllineter 16 gage.

Wth the exception of tenperature reinforcenent, tied to main stee
approxinately 600 mllinmeter 24 inches on center, reinforcenent nust be
accurately placed, securely tied at intersections with 1.3 nillineter
18- gage annealed wire, and held in position during placing of concrete
by spacers, chairs, or other approved supports. Point wire-tie ends
away fromthe form Unless otherw se indicated, nunbers, type, and
spaci ng of supports must conformto ACI/MCP-3.

Bendi ng of reinforcing bars partially enbedded in concrete is pernmitted
only as specified in ACI/MZP-3, ASTM E 648, and ACI / MCP- 4.

3.6.13 Spaci ng of Reinforcing Bars

Spaci ng nust be as indicated. |If not indicated, spacing nmust be in
accordance with the ACI/MCP-3, ASTM E 648, and ACI / MCP- 3.

Rei nforcing bars may be relocated to avoid interference with other
reinforcenent, or with conduit, pipe, or other enbedded itens. |[|f any
reinforcing bar is noved a distance exceedi ng one bar dianmeter or specified
pl acing tol erance, resulting rearrangenent of reinforcenment is subject to
approval .

3.6.14 Concrete Protection for Reinforcement
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NOTE: |If the required concrete protection for
reinforcement is greater than the thicknesses
specified in the AClI building code requirenments for
rei nforced concrete, (such as in extrenmely corrosive
at nospheres or other severe exposures, for fire
protection covering, and for concrete surface to
recei ve exposed aggregate or tooled finish), such
concrete protection for reinforcenment nust be

i ndi cat ed.
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Concrete protection nust be in accordance with the ACI/MCP-4, ASTM E 648, and
ACI / MCP- 3.

3.6.15 Vel di ng

Wl di ng nust be in accordance with AWS D1. 4/ D1. 4N.
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3.

3.

7 BATCHI NG MEASURI NG, M XI NG AND TRANSPORTI NG CONCRETE

ASTM C 94/ C 94N, and ACI/ MCP-2, except as nodified herein. Batching

equi pnent nust be such that the concrete ingredients are consistently
neasured within the followi ng tol erances: 1 percent for cenment and water, 2
percent for aggregate, and 3 percent for adm xtures. Furnish nandatory
batch ticket information for each | oad of ready m x concrete.

.7.1 Measuri ng

Make neasurenments at intervals as specified in paragraphs entitled
"Sanpling" and "Testing."

. 7.2 M xi ng
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NOTE: For WESTNAVFACENGCOM proj ects | ocated at
Mari ne Corps Base, Canp Pendl eton, California,

delete the first bracketed sentence.
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ASTM C 94/ C 94N and ACI/MCP-2. Machine m x concrete. Begin mxing within
30 minutes after the cenent has been added to the aggregates. [Place
concrete within 90 m nutes of either addition of mixing water to cenment and
aggregates or addition of cement to aggregates if the air tenperature is

| ess than 29 degrees C (84 degrees F) 84 degrees F.] Reduce mixing tinme
and pl ace concrete within 60 mnutes if the air tenperature is greater than
29 degrees C (84 degrees F) 84 degrees F except as follows: if set
retardi ng adm xture is used and slunp requirenments can be nmet, limt for

pl acing concrete may renmain at 90 minutes. Additional water may be added,
provi ded that both the specified maxi mum slunp and water-cenent ratio are
not exceeded. \When additional water is added, an additional 30 revol utions
of the mxer at mxing speed is required. [If the entrained air content
falls below the specified limt, add a sufficient quantity of adm xture to
bring the entrained air content within the specified linmts.] D ssolve

adm xtures in the mxing water and mx in the drumto uniformy distribute
the adni xture throughout the batch

. 7.3 Transporting

Transport concrete fromthe mxer to the forns as rapidly as practicabl e.
Prevent segregation or |loss of ingredients. C ean transporting equi pnent
t horoughly before each batch. Do not use alum num pi pe or chutes. Renpve
concrete which has segregated in transporting and di spose of as directed.

8 PLACI NG CONCRETE
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NOTE: \When necessary to deposit concrete under
wat er, add the follow ng paragraph:

"Depositing Concrete Under Water

Met hods and equi pnent used nust prevent the washing
of the cement fromthe nixture, mnimze the
formation of laitance, prevent the flow of water

t hrough the concrete before it has hardened, and

m ni m ze disturbance to the previously placed
concrete. Do not deposit concrete in running water
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[, seawater,] or in water tenperatures below 2
degrees C 35 degrees F. Tremes, if used, mnmust be
watertight and sufficiently large to permt a free
flow of concrete. Keep the discharge end
continuously subrmerged in fresh concrete. Keep the
shaft full of concrete to a |level well above the

wat er surface. Discharge and spread the concrete by
raising the treme to maintain a uniformfl ow

Pl ace concrete without interruption until the top of
the fresh concrete is at the required height."

Add the followi ng to paragraph entitled "Curing
Periods": "A structure permanently subrerged in
fresh water must be cured for 12 hours m ni mum pri or
to being submerged in fresh water. Cure a structure
permanent|ly subnerged in seawater for 5 days m ni num
prior to being subnerged in seawater."
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Pl ace concrete as soon as practicable after the fornms and the reinforcenent
have been inspected and approved. Do not place concrete when weat her
conditions prevent proper placenent and consolidation; in uncovered areas
during periods of precipitation; or in standing water. Prior to placing
concrete, renove dirt, construction debris, water, snow, and ice from
within the forns. Deposit concrete as close as practicable to the fina
position in the forms. Do not exceed a free vertical drop of 1 m 3 feet
fromthe point of discharge. Place concrete in one continuous operation
fromone end of the structure towards the other. Position grade stakes on
3 m 10 foot centers maximumin each direction when pouring interior slabs
and on 6 m 20 foot centers maxi mum for exterior slabs.

3.8.1 Ceneral Pl acing Requirenents

Deposit concrete continuously or in |ayers of such thickness that no
concrete is placed on concrete which has hardened sufficiently to cause
formati on of seans or planes of weakness within the section. |f a section
cannot be placed continuously, provide construction joints as specified.
Perform concrete placing at such a rate that concrete which is being
integrated with fresh concrete is still plastic. Deposit concrete as
nearly as practical inits final position to avoid segregation due to
rehandling or flowing. Do not subject concrete to procedures which cause
segregation.

Concrete to receive other construction must be screeded to proper level to
avoi d excessive skimm ng or grouting.

Do not use concrete which beconmes nonplastic and unwor kabl e or does not
neet quality control Iimts as specified or has been contam nated by
foreign materials. Use of retenpered concrete is pernitted. Renove
rejected concrete fromthe site.

[3.8.2 Footi ng Pl acenent
Concrete for footings may be placed in excavations wi thout forns upon

i nspection and approval by the Contracting Oficer. Excavation w dth nust
be a m nimum of 100 nm 4 inches greater than indicated.
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13.8.3 Vi bration
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NOTE: For prefabricated epoxy-coated rebar use ASTM
A 934/ A 934M  For epoxy-coated rebar use ASTM A
775/ A 775M
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ACI / MCP-2[ and[ ASTM A 934/ A 934N [ ASTM A 775/ A 775N 1. Furnish a spare,
wor ki ng, vibrator on the job site whenever concrete is placed. Consolidate
concrete slabs greater than 100 nm 4 inches in depth with high frequency
nechani cal vibrating equi pnent suppl emented by hand spadi ng and tanpi ng.
Consol i date concrete slabs 100 mm 4 inches or less in depth by wood
tanmpers, spading, and settling with a heavy leveling straightedge. Operate
internal vibrators with vibratory el ement submerged in the concrete, with a
m ni mum frequency of not |ess than 6000 i npul ses per m nute when

subnerged. Do not use vibrators to transport the concrete in the forns.
Insert and withdraw vi brators approxi mately 500 nm 20 inches apart.
Penetrate the previously placed lift with the vibrator when nore than one
l[ift is required. Place concrete in 500 mm 20 inch nmaxi mum vertica
l[ifts. Use external vibrators on the exterior surface of the forns when
internal vibrators do not provide adequate consolidation of the concrete.

[3.8.4 Application of Epoxy Bondi ng Conpound

Apply a thin coat of compound to dry, clean surfaces. Scrub conpound into
the surface with a stiff-bristle brush. Place concrete while conmpound is
stringy. Do not permt conpound to harden prior to concrete placenent.
Fol | ow manufacturer's instructions regardi ng safety and health precautions
when wor ki ng with epoxy resins.

1[3.8.5 Punpi ng
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NOTE: Punpi ng, especially |ightweight concrete,
requires careful attention to m x designs and
punpi ng procedures. Allow punpi ng when ot her neans
of placenent are inpractical or nore expensive.
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AClI / MCP-2. Punping must not result in separation or |oss of materials nor
cause interruptions sufficient to permt |loss of plasticity between
successive increnents. Loss of slunp in punping equi pment must not exceed
50 mm 2 inches. Do not convey concrete through pi pe nade of al unmi num or
aluminumalloy. Avoid rapid changes in pipe sizes. Limt naxinmmsize of
course aggregate to 33 percent of the diameter of the pipe. Limt naxinmm
size of well rounded aggregate to 40 percent of the pipe dianmeter. Take
sanples for testing at both the point of delivery to the punp and at the

di scharge end.

[3.8.5.1 Punpi ng Li ght wei ght Concrete
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NOTE: Specify mni mum of 330 kg per cubic neter
564 pounds per cubic yard unless structura

consi derations require higher cement content.
Require field trial run only when justified by job
conpl exities or size.
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ACI / MCP-1. Presoak or presaturate aggregates. Cenent content nust be

m ni mum of [ 330 kg per cubic neter ] [564 pounds per cubic yard] [__ ]
and be sufficient to accommpdate a 100 to 150 nm 4 to 6 inch slunp. [Mke
field trial run in accordance with ACH/MCP-1.]

11[3.8.6 Col d Weat her

AClI / MCP-2. Do not allow concrete tenperature to decrease bel ow 10 degrees
C 50 degrees FOhtain approval prior to placing concrete when the anbient
tenmperature is below 4 degrees C 40 degrees F or when concrete is likely
to be subjected to freezing tenperatures within 24 hours. Cover concrete
and provide sufficient heat to maintain 10 degrees C 50 degrees F mini num
adj acent to both the formwrk and the structure while curing. Lint the
rate of cooling to 3 degrees C 37 degrees F in any 1 hour and 10 degrees C
50 degrees F per 24 hours after heat application.

13.8.7 Hot Weat her

Mai ntain required concrete tenperature using Figure 2.1.5 in ACI/MCP-2 to
prevent the evaporation rate fromexceeding 1 kg per square nmeter 0.2
pound of water per square foot of exposed concrete per hour. Coo
ingredients before mxing or use other suitable nmeans to control concrete
tenmperature and prevent rapid drying of newy placed concrete. Shade the
fresh concrete as soon as possible after placing. Start curing when the
surface of the fresh concrete is sufficiently hard to permt curing wthout
damage. Provide water hoses, pipes, spraying equi pnent, and water hauling
equi pnment, where job site is renpte to water source, to maintain a noist
concrete surface throughout the curing period. Provide burlap cover or
other suitable, perneable material with fog spray or continuous wetting of
the concrete when weat her conditions prevent the use of either liquid
menbr ane curing conpound or inpervious sheets. For vertical surfaces,
protect fornms fromdirect sunlight and add water to top of structure once
concrete is set.

3.8.8 Fol | ow up

Check concrete within 24 hours of placenent for flatness, |evelness, and
ot her specified tolerances. Adjust formwrk and pl acenent techni ques on
subsequent pours to achi eve specified tol erances.

3.8.9 Pl aci ng Concrete in Forns

Deposit concrete placed in fornms in horizontal |ayers not exceeding 600
mllimeter 24 inches.

Renove tenporary spreaders in forms when concrete placing has reached
el evation of spreaders.

Consol idate concrete placed in forms by mechanical vibrating equi prent
suppl enent ed by hand spadi ng, rodding, or tanping. Design vibrators to
operate with vibratory el enent subnmerged in concrete and maintain a speed
of not less than 9,000 inpul ses per minute when subnmerged in concrete.
Provi de vibrating equi pnent adequate in nunber of units and power of each
unit to properly consolidate concrete. Vibration of fornms and
reinforcenment is not be permitted. Do not use vibrators to transport
concrete inside forns. |Insert and withdraw vibrators vertically at
uniformy spaced points not farther apart than visible effectiveness of
machine. Do not insert vibrator into | ower courses of concrete that have
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begun to set. At each insertion, linmt duration of vibration to tine
necessary to consolidate concrete and conpl ete enbednent of reinforcenent
and ot her enbedded itens wi thout causing segregation of concrete m x.

Do not start placing of concrete in supporting elenments until concrete
previously placed in colums and walls is no |longer plastic and has been in
pl ace a mini num of 2 hours.

.8.10 Pl aci ng Concrete Sl abs

Pl ace and consolidate concrete for slabs in a continuous operation, within
the limts of approved construction joints until placing of panel or
section is conpl et ed.

During concrete placing operations, consolidate concrete by nechanica

vi brating equi prent so that concrete is worked around reinforcenent and

ot her enbedded itens and into corners. Consolidate concrete placed in
beans and girders of supported slabs and agai nst bul kheads of slabs on
ground by mechani cal vibrators as specified. Consolidate concrete in
remai nder of slabs by vibrating bridge screeds, roller pipe screeds, or

ot her approved method. Linmit consolidation operations to time necessary to
obtain consolidation of concrete w thout bringing an excess of fine
aggregate to the surface. Concrete to be consolidated nust be as dry as
practical and surfaces thereof must not be nanipulated prior to finishing
operations. Bring concrete correct level with a straightedge and
struck-off. Use bull floats or darbies to smoboth surface, leaving it free
of hunps or hollows. Sprinkling of water on plastic surface is not
permtted.

Provide finish of slabs as specified.
.8.11 Bondi ng

Surfaces of set concrete at joints, except where bonding is obtained by use
of concrete bondi ng agent, nust be roughened and cl eaned of | aitance,
coatings, |oose particles, and foreign matter. Roughen surfaces in a
manner that exposes the aggregate uniformy and does not |eave |aitance,

| oosened particles of aggregate, nor danaged concrete at the surface.

ot ai n bonding of fresh concrete that has set as foll ows:

At joints between footings and walls or colums, between walls or
colums and the beanms or slabs they support, and el sewhere unl ess

ot herwi se speci fied; roughened and cl eaned surface of set concrete nust
be danpened, but not saturated, imediately prior to placing of fresh
concrete.

At joints in exposed-to-view work; at vertical joints in walls; at
joints near mdpoint of span in girders, beans, supported slabs, other
structural nenmbers; in work designed to contain |iquids; the roughened
and cl eaned surface of set concrete nust be danpened but not saturated
and covered with a cenent grout coating.

Provi de cenent grout that consists of equal parts of portland cenent
and fine aggregate by weight with not nore than [22.5 liter] 6 gallons
of water per sack of cement. Apply cenent grout with a stiff broom or
brush to a mininumthickness of 1.6 mllineter 1/16 inch. Deposit
fresh concrete before cenent grout has attained its initial set.
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Bondi ng of fresh concrete to concrete that has set may be obtai ned by
use of a concrete bonding agent. Apply such bonding material to

cl eaned concrete surface in accordance with approved printed

i nstructions of bonding material manufacturer.

3.9 SURFACE FI Nl SHES EXCEPT FLOOR, SLAB, AND PAVEMENT FI NI SHES
3.9.1 Def ect s

Repair formed surfaces by renoving mnor honeyconbs, pits greater than 600
square mm 1 square inch surface area or 6 nm 0.25 inch maxi mum depth, or
ot herwi se defective areas. Provide edges perpendicular to the surface and
patch with nonshrink grout. Patch tie holes and defects when the forns are
renoved. Concrete with extensive honeyconb includi ng exposed stee
reinforcenent, cold joints, entrapped debris, separated aggregate, or other
defects which affect the serviceability or structural strength will be
rejected, unless correction of defects is approved. btain approval of
corrective action prior to repair. The surface of the concrete nust not
vary nore than the all owabl e tol erances of ACI/MCP-4. Exposed surfaces
must be uniformin appearance and finished to a snooth formfinish unless
ot herw se specified.

3.9.2 Not Agai nst Forns (Top of Walls)

Surfaces not otherw se specified nust be finished with wood floats to even
surfaces. Finish nmust match adjacent finishes.

3.9.3 Formed Surfaces

3.9.3.1 Tol erances
AClI / MCP-1 and as i ndi cated.

3.9.3.2 As- Cast Rough Form

Provide for surfaces not exposed to public view Patch these hol es and
defects and | evel abrupt irregularities. Renove or rub off fins and other
proj ections exceeding 6 mm 0.25 inch in height.

3.9.3.3 St andard Snpot h Fi ni sh

Fi ni sh nust be as-cast concrete surface as obtained with form facing
material for standard snooth finish. Repair and patch defective areas as
specified; and all fins and renove other projections on surface.

3.9.4 [ ] Finish

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

NOTE: Add information where special type of finish
is desired. See ACI/MCP-2 for information on snooth
rubbed finish, grout cleaned finish, cork floated
finish, and exposed aggregate. Areas requiring
special finish should be clearly indicated on the
drawi ngs and coordi nated with the specifications.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Provide concrete indicated with a [ ] finish as follows: [__ ].
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[3.9.5 Surface Finish Sanpl es

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: | nclude when either job conplexity or
aesthetics justify the additional cost associated
wi th these requirenents.

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

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

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

13.9.6 Grout Finish

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

NOTE: Del ete paragraph headi ng and foll owi ng
paragraphs if architectural requirements do not
require grout finish

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

Provide finish that is standard, snooth coated with grout as specified.

Gve finish to interior and exterior concrete vertical surfaces that are to
be exposed to view

Grout is required consisting of one part portland cement to 1-1/2 parts
fine aggregate by volume, mixed with water to produce a consistency of
thick paint. Portland cement portion must be a blend of standard portl and
cement and white portland cement, proportioned as determned by trial mxes
so that final color of grout when dry approxi mates col or of surroundi ng
concrete. Fine aggregate must pass 600 microneter No. 30 nesh sieve.

Surface of concrete is required to be wetted, and grout rust be applied
imediately to wetted surfaces. Spread grout over surface with clean

burl ap pads or sponge-rubber floats to fill pits, air bubbles, and surface
hol es. Renobve excess grout by scraping, then rubbing surface with clean
burlap to renove visible grout film Keep grout danp by neans of fog spray
during setting period. Conplete finish the day it is started, and nmake
limts of a finished area at natural breaks in finished surface.

3.10 FLOOR, SLAB, AND PAVEMENT FI Nl SHES AND M SCELLANEOUS CONSTRUCTI ON

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: | nclude these paragraphs where floor flatness
is not critical. Coordinate concrete finish with
applicable architectural finish material to be
installed over concrete floor. For thin-set tile,
coordinate with Section 09 30 00, "CERAM C TI LE,
QUARRY Tl LE, AND PAVER TI LE. "

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

ACI / MCP-2, unl ess otherw se specified. Slope floors uniformy to drains
where drains are provided. [Depress the concrete base slab where quarry
tile, ceramc tile, [or] [___ ] are indicated.] [Steel trowel and

fine-broom finish concrete slabs that are to receive quarry tile, ceramc
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tile, or paver tile [__ 1.1 \Where straightedge neasurenents are
speci fied, Contractor nust provide straightedge.

3.10.1 Fi ni sh

Pl ace, consolidate, and i mediately strike off concrete to obtain proper
contour, grade, and el evation before bl eedwater appears. Permt concrete
to attain a set sufficient for floating and supporting the weight of the
finisher and equipnent. |f bleedwater is present prior to floating the
surface, drag the excess water off or renobve by absorption w th porous
materials. Do not use dry cenent to absorb bl eedwater.

3.10.1.1 Scr at ched

Use for surfaces intended to receive bonded applied cenentitious
applications. After the concrete has been placed, consolidated, struck
off, and leveled to a Cass C tolerance as defined bel ow, roughen the
surface with stiff brushes of rakes before final set.

3.10.1.2 Fl oat ed

Use for [surfaces to receive [roofing,] [waterproofing nmenbranes,] [sand
bed terrazzo,]][___ ] [and] [exterior slabs where not otherw se
specified.] After the concrete has been placed, consolidated, struck off,
and | evel ed, do not work the concrete further, until ready for floating.
Whet her floating with a wood, magnesium or composite hand float, with a
bl aded power trowel equipped with float shoes, or with a powered disc,

fl oat nmust begin when the surface has stiffened sufficiently to pernmit the
operation. During or after the first floating, check surface with a 3
neter 10 foot strai ghtedge applied at no I ess than two different angles,
one of which is perpendicular to the direction of strike off. Cut down
hi gh spots and fill |low spots during this procedure to produce a surface
level within [6] [__ ] mmin3 m [1/4] [___ ] inch in 10 feet.

[3.10.1.3 Concrete Containing Silica Fune

Fi ni sh using nagnesium fl oats or darbies.[ Finish using techniques
demonstrated in the sanple installation.]

]1]3.10.1. 4 Steel Trowel ed

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

NOTE: ACI/MCP-2 suggests power troweling three
times for ass 5 floors and where increased wear
resi stance i s needed.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Use for floors intended as wal king surfaces[,] [and] for reception of floor
coverings[, and] [___ ]. First, provide a floated finish. Next, the
finish must be power troweled [two] [three] [__ ] times, and finally hand
trowel ed. The first troweling after floating needs to produce a snooth
surface which is relatively free of defects but which may still show sone
trowel marks. Performadditional trowelings done by hand after the surface
has hardened sufficiently. The final troweling is done when a ringing
sound is produced as the trowel is nmoved over the surface. Thoroughly
consol idate the surface by the hand troweling operations. The finished
surface must be essentially free of trowel marks and uniformin texture and
appearance. The finished surface nmust produce a surface level to within
(6] [ ] mmin3m [1/4] [___ ] inch in 10 feet. On surfaces intended
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to support floor coverings, renmpove any defects of sufficient nmagnitude to
show t hrough the floor covering by grinding.

[3.10.1.5 Nonsl i p Finish

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

NOTE: | nclude when nonslip finish using dry shake

aggregate is desired.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

Use on surfaces of exterior platforns, steps, and | andi ngs; and on exterior
and interior pedestrian ranps. Apply dry shake aggregate of [ceramically
bonded al uminumoxide] [__ ] to the surface at a mninumrate of 1.2 kg
per square m 25 pounds per 100 square feet. Blend approxi mtely
two-thirds of the aggregate with portland cement as reconmended by the
manuf acturer and apply to the surface evenly and wi thout segregation.

After blended material has been enbedded by floating, apply the renainder
of the blended material to the surface at right angles to the previous
application. Apply blended naterial heavier in any areas not sufficiently
covered by the first application. Performa second floating i mredi ately
following the first. After the selected material has been enbedded by the
two floatings, conplete the operation with a [brooned] [floated] [trowel ed]
finish.

13.10.1.6 Br ooned

Use on surfaces of exterior wal ks, platfornms, patios, and ranps, unless
otherwi se indicated. Performa floated finish, then draw a broom or burl ap
belt across the surface to produce a coarse scored texture. Permt surface
to harden sufficiently to retain the scoring or ridges. Broomtransverse
to traffic or at right angles to the sl ope of the sl ab.

3.10.1. 7 Pavement

Screed the concrete with a tenpl ate advanced with a conbi ned | ongitudi na
and crosswi se notion. Maintain a slight surplus of concrete ahead of the
tenpl ate. After screeding, float the concrete longitudinally. Use a
strai ghtedge to check sl ope and flatness; correct and refl oat as
necessary. Cbtain final finish by [belting. Lay belt flat on the concrete
surface and advance with a sawi ng notion; continue until a uniform but
gritty nonslip surface is obtained.] [a burlap drag. Drag a strip of
clean, wet burlap from 900 to 3000 nm w de and 600 mm|onger 3 to 10 feet
wi de and 2 feet |onger than the pavenment wi dth across the slab. Produce a
fine, granular, sandy textured surface w thout disfiguring marks.] Round
edges and joints with an edger having a radius of 3 mMmm 1/8 inch

3.10.1.8 Concrete Toppi ngs Pl acenment

The followi ng requirenments apply to the placenent of toppings of concrete
on base slabs that are either freshly placed and still plastic, or on
har dened base sl abs.

a. Placing on a Fresh Base: Screed and bull float the base slab. As
soon as the water sheen has di sappeared, lightly rake the surface
of the base slab with a stiff bristle broomto produce a bondi ng
surface for the topping. |Inmrediately spread the topping mxture
evenly over the roughened base before final set takes place. dve
the topping the finish [indicated on the draw ngs] [specified
herein].
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b. Bonding to a Hardened Base: \Wen the topping is to be bonded to a
floated or trowel ed hardened base, roughen the base by scarifying,
grit-blasting, scabbling, planing, flanme cleaning, or acid-etching
to lightly expose aggregate and provide a bondi ng surface. Renove
dirt, laitance, and | oose aggregate by neans of a stiff wire
broom Keep the clean base wet for a period of 12 hours preceding
the application of the topping. Renbve excess water and apply a
1:1:1/ 2 cenent-sand-water grout, and brush into the surface of the
base slab. Do not allow the cenent grout to dry, and spread it
only short distances ahead of the topping placenent. Do not allow
the tenperature differential between the conpl eted base and the
topping mxture to exceed 5 degrees C 41 degrees F at the tine of
pl acing. Place the topping and finish as[ indicated][ specified
herein].

3.10.1.9 Chem cal - Har dener Tr eat nent

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

NOTE: Slab surfaces requiring a chem cal hardener
nmust be indicated. Such treatment is suitable for
surfaces of concrete floors in equi pnment roons and
on other floor surfaces that are subject to |ight
foot traffic only and nust not be covered with

resilient flooring, paint, or other finish coating.
EE SRR I Sk S S I S I S S R R R Rk I I S kS I Sk S R R Rk S S I S O Sk I I R I

[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 nust be one-third strength, second coat one-half
strength, and third coat two-thirds strength. Apply each coat evenly and
allow to dry 24 hours between coats.

Approved proprietary chem cal hardeners nust be applied in accordance with
manufacturer's printed directions.]

.10.1.10 Col ored Wear - Resi stant Fi ni sh

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Slab surfaces requiring col ored,
wear -resi stant finish nust be indicated. Such
finish is suitable for exterior and interior slabs

that are subject to medi um heavy foot traffic.
EE IR I Sk S b S S S I R R R Rk S I S kS I I R I SR Ik S S I S R Sk I S O S

[Gve finish to nonolithic slab surfaces where indicated.

Apply dry shake materials for colored wear-resistant finish at the rate of
29 kil ogram per 10 square neter 60 pounds per 100 square feet of surface.

I mredi ately following first floating operation, approxinmtely two-thirds of
specified weight of dry shake material nust be uniformy distributed over
surface and enbedded by neans of power floating. After first dry-shake
application has been enbedded, uniformy distribute remainder of dry-shake
material over surface at right angles to first dry-shake application and
enbedd by means of power floating. Trueness of surface and other
requirenents for floating operations not specified in this paragraph nust
be as specified for float finish.
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After conpletion of float finish, apply a trowel finish as specified.]

3.10.1.11 Heavy-Duty War - Resi stant Finish

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

NOTE: Del ete paragraph headi ng and fol | owi ng

par agr aphs when not applicable. Slab surfaces
requi ri ng heavy-duty wear-resistant finish rmust be
i ndi cated. Traprock and enery aggregate finish are
suitable for exterior and interior slabs that are
subject to abrasive wear. |Iron aggregate finish is
suitable for interior slabs that are not subject to
excessi ve amounts of noisture and are subject to

abrasi ve wear and sone i nmpact.
EIR IR I b R S I I I I IR I I I I I R R S I I IR I R I R IR I R I S I I I I I I R b I S I b R b b I b I I I R I b b b b b b I b b b b b I

G ve finish to slab surfaces where indicated.

Dry-shake material for heavy-duty, wear-resistant finish nust consist of a
m xture of standard portland cenent and aggregate for heavy-duty,
wear -resi stant finish proportioned by weight as foll ows:

One part standard portland cenent and [two parts traprock aggregate for
heavy-duty wear-resistant finish] [four parts enery aggregate for
heavy-duty wear-resistant finish] [two parts by wei ght iron aggregate
for heavy-duty, wear-resistant finish]

Apply bl ended dry-shake nmaterial as foll ows:

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

NOTE: Sel ect type of aggregate.

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

MAXI MUM AMOUNT

TYPE OF AGGREGATE PER 100 SQUARE
I N DRY SHAKE METER OF SURFACE
Trapr ock 73 kil ogram
Enmery 59 kil ogram

I ron 59 kil ogram
MAXI MUM AMOUNT

TYPE OF AGGREGATE PER 100 SQUARE
I N DRY SHAKE FEET OF SURFACE
Trapr ock 160 pounds
Emery 130 pounds

Iron 130 pounds

I mredi ately following the first floating operation, approximtely one-half
the specified weight of blended, uniformy distribute dry-shake materials
over the surface and enbedded by means of power floating. After the first
dry-shake application has been enbedded, uniformy distribute the remaining
one-hal f of the blended dry-shake material over the surface at right angles
to the first dry-shake application and enbedded by neans of power
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floating. Trueness of surface and other requirenents for floating
operations not specified in this paragraph nust be as specified for float
finish.

After conpletion of the float finish, trowel finish the surface as
speci fi ed.

[3.10.2 Fl at Fl oor Finishes

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use these paragraphs where floor flatness is
critical. Indicate areas where these requirenments
apply. Flatness affects the appearance and function
of finishes applied to the concrete and in
situations such as |large or |ong expanses of gl ossy
floor materials. Low tolerance for product (thin
set tile and wood gymmasium fl oors, etc.) and

equi pnent dictates to the designer to specify higher
than normal flatness requirenments. The nunbers
provided in brackets are typical numbers, but AE
shoul d research and sel ect F numbers high enough to
get desired results but not so high as to cause
undue cost increases and construction probl ens.
Ff/FL 20/15 is equivalent to 8 mmin 5.05 nm5/16
inches in 10 feet. This test method is not suitable
for unshored deck. Fitted partitions need FL
greater than or equal to 25.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

ACI / MCP-2. Construct in accordance with one of the nmethods recommended in
Table 7.15.3, "Typical Conposite Ff/FL Values for Various Construction
Met hods. " ACI/MCP-1 for tol erance tested by ASTM E 1155.

a. Specified Conventional Val ue:

Fl oor Flatness (Ff) [20] [___ 1 [13] [ ] mninum
Fl oor Levelness (FL) [15] [__ 1 [10] [___ ] mninum

b. Specified Industrial:

Fl oor Flatness (Ff) [30] [___ 1 [15] [ ] mninum
Fl oor Levelness (FL) [20] [___ 1 [10] [___ ] mninum

3.10.2.1 Measur enent of Fl oor Tol erances
Test slab within 24 hours of the final troweling. Provide tests to
Contracting Oficer within 12 hours after collecting the data. Fl oor
flatness inspector is required to provide a tolerance report which nust
i ncl ude:
a. Key plan showi ng |l ocation of data coll ected.
b. Results required by ASTM E 1155.
3.10.2.2 Renmedi es for Qut of Tol erance Wrk
Contractor is required to repair and retest any floors not neeting

specified tolerances. Prior to repair, Contractor nust subnmt and receive
approval for the proposed repair, including product data fromany naterials

SECTION 03 30 00 Page 76



proposed. Repairs rmust not result in damage to structural integrity of the
floor. For floors exposed to public view, repairs must prevent any uneven
or unusual coloring of the surface.

]13.10.3 Concrete Wal ks

Provide 100 mm 4 inches thick mnimum Provide contraction joints spaced
every 1500 lineal mm 5 linear feet unless otherw se indicated. Cut
contraction joints 25 nm one inch deep with a jointing tool after the
surface has been finished. Provide 13 mm 0.5 inch thick transverse
expansion joints at changes in direction where sidewal k abuts curb, steps,
ri gid pavenent, or other sinmilar structures; space expansion joints every
15 m 50 feet maximum G ve wal ks a broomed finish. Unless indicated

ot herwi se, provide a transverse slope of 1/48. Limt variation in cross
section to 6 mMmin 1500 mm 1/4 inch in 5 feet.

3.10. 4 Pits and Trenches
Pl ace bottons and walls nonolithically or provide waterstops and keys.
3.10.5 Curbs[ and Cutters]

Provide contraction joints spaced every 3 nm 10 feet naxi mum unl ess

otherwi se indicated. Cut contraction joints 20 mr 3/4 inch deep with a

jointing tool after the surface has been finished. Provide expansion joints
13 mr 1/2 inch thick and spaced every 30 m 100 feet maxi mum unl ess

ot herwi se indicated. Perform pavenent finish.

[3.10.6 Spl ash Bl ocks

Provide at outlets of downspouts enptying at grade. Splash blocks may be
precast concrete, and rmust be 600 mmlong, 300 mm w de, and 100 mmthick 24
i nches long, 12 inches wide, and 4 inches thick, unless otherw se
indicated, with snooth-finished countersunk di shes sloped to drain away
fromthe building.

13.11 CURI NG AND PROTECTI ON

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: When the use of alkali-reactive aggregates is
pernmtted, add the follow ng, and add paragraph
entitled "Additional Curing Wen Using

Al kal i - Reacti ve Aggregates" as foll ows:

"Al kali-reactive aggregates may be used where not
exposed to either seawater or alkali soi
conditions, and when the cenent and aggregates neet
the requirenents of Section 2.4.3 (and Note on

al kal i -reactive aggregates)

Furni sh a m x design utilizing alkali-reactive
aggregates with a nmaxi num wat er-cenent ratio of
0.45."

"Addi tional Curing When Using Al kali-Reactive
Aggr egat es.

Furnish ASTM C 39/C 39Mtest results to verify the
anticipated rate of strength devel opnent for the
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proposed concrete mix design. Subnit an increased
curing period and mininumtinme to strip fornmwork
based upon the reduced rate of strength devel opnment."

Add to "Curing and Protection"” when using silica
fune.

Prevent concrete with silica fune fromdrying by one
or nore of the foll ow ng

1. Msting surface of concrete with fog nozzle;
2. Liquid nmenbrane-form ng conpound;
3. Pervious or inpervious sheeting.

Increase curing tine per manufacturer's
reconmendat i ons.

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

ACI / MCP-2 unl ess otherw se specified. Begin curing inmediately follow ng
formrenoval. Avoid damage to concrete fromvibration created by blasting,
pile driving, nmovenment of equipnment in the vicinity, disturbance of
formvork or protruding reinforcenent, and any other activity resulting in
ground vi brations. Protect concrete frominjurious action by sun, rain
flowing water, frost, mechanical injury, tire marks, and oil stains. Do
not allow concrete to dry out fromtime of placenment until the expiration
of the specified curing period. Do not use nenbrane-form ng conmpound on
surfaces where appearance woul d be objectionable, on any surface to be

pai nted, where coverings are to be bonded to the concrete, or on concrete
to which other concrete is to be bonded. |If forns are renoved prior to the
expiration of the curing period, provide another curing procedure specified
herein for the remai ning portion of the curing period. Provide noi st
curing for those areas receiving liquid chem cal seal er-hardener or epoxy
coating. Allow curing conpound/sealer installations to cure prior to the
installation of materials that adsorb VOCs, including [ ].

11,1 CGener a

Protect freshly placed concrete frompremature drying and cold or hot
tenmperature and nmaintain without drying at a relatively constant
tenmperature for the period of tine necessary for hydration of cenment and
proper hardeni ng of concrete.

Start initial curing as soon as free water has di sappeared from surface of
concrete after placing and finishing. Keep concrete noist for mninmm72
hour s.

Final curing must imediately follow initial curing and before concrete has
dried. Continue final curing until cumul ative nunber of hours or fraction
thereof (not necessarily consecutive) during which tenperature of air in
contact with the concrete is above 10 degrees C 50 degrees F has total ed
168 hours. Alternatively, if tests are nade of cylinders kept adjacent to
the structure and cured by the sane nmethods, final curing nmay be term nated
when the average conpressive strength has reached 70 percent of the 28-day
desi gn conpressive strength. Prevent rapid drying at end of final curing
peri od.
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3.11. 2 Moi st Curi ng

Renove water wi thout erosion or danage to the structure. Prevent water
run-off.

3.11.2.1 Pondi ng or | mersion

Continually imrerse the concrete throughout the curing period. Water nust
not be nore than 10 degrees C 50 degrees F less than the tenperature of the
concrete. For tenperatures between 4 and 10 degrees C 40 and 50 degrees F

i ncrease the curing period by 50 percent.

3.11.2.2 Fog Spraying or Sprinkling

Apply water uniformy and continuously throughout the curing period. For
tenmperatures between 4 and 10 degrees C 40 and 50 degrees F, increase the
curing period by 50 percent.

3.11. 2.3 Per vi ous Sheeting

Conpl etely cover surface and edges of the concrete with two thicknesses of
wet sheeting. Overlap sheeting 150 mr 6 inches over adjacent sheeting.
Provi de sheeting that is at least as long as the width of the surface to be
cured. During application, do not drag the sheeting over the finished
concrete nor over sheeting already placed. Wt sheeting thoroughly and
keep continuously wet throughout the curing period.

3.11.2. 4 | mper vi ous Sheeti ng

Wet the entire exposed surface of the concrete thoroughly with a fine spray
of water and cover with inpervious sheeting throughout the curing period.
Lay sheeting directly on the concrete surface and overl ap edges 300 mr 12
inches minimum Provide sheeting not |ess than 450 mr 18 i nches wi der than
the concrete surface to be cured. Secure edges and transverse |laps to form
closed joints. Repair torn or damaged sheeting or provide new sheeting.
Cover or wap colums, walls, and other vertical structural elenments from
the top down with inpervious sheeting; overlap and continuously tape
sheeting joints; and introduce sufficient water to soak the entire surface
prior to conpletely encl osing.

3.11.3 Li qui d Menbrane- Formi ng Curing Conpound

Seal or cover joint openings prior to application of curing conpound.
Prevent curing conmpound fromentering the joint. Apply in accordance with
the recomrendati ons of the manufacturer imediately after any water sheen
whi ch may devel op after finishing has di sappeared fromthe concrete
surface. Provide and naintain conpound on the concrete surface throughout
the curing period. Do not use this nmethod of curing where the use of
Figure 2.1.5 in ACI/MCP-2 indicates that hot weather conditions cause an
evaporation rate exceedi ng one kg pf water per square neter per hour 0.2
pound of water per square foot per hour.

3.11.3.1 Application

Unl ess the manufacturer recomrends otherw se, apply conpound i mredi ately
after the surface loses its water sheen and has a dull appearance, and
before joints are sawed. Mechanically agitate curing conpound thoroughly
during use. Use approved power-spraying equi pnment to uniformy apply two
coats of conpound in a continuous operation. The total coverage for the
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two coats rmust be 5 square neters nmaxi mum per L 200 square feet maxi num per
gal l on of undiluted conpound unl ess ot herw se recomended by the

manuf acturer's witten instructions. The conpound rmust forma uniform
conti nuous, coherent filmthat does not check, crack, or peel. Imediately
apply an additional coat of conpound to areas where the filmis defective.
Re-spray concrete surfaces subjected to rainfall within 3 hours after the
curing conpound application.

.11.3.2 Protection of Treated Surfaces

Prohi bit pedestrian and vehicular traffic and other sources of abrasion at
| east 72 hours after conpound application. Mintain continuity of the
coating for the entire curing period and i nrediately repair any danage.

.11.4 Li qui d Chem cal Seal er- Hardener

Apply seal er-hardener to interior floors not receiving floor covering and
floors | ocated under access flooring. Apply the seal er-hardener in
accordance wi th manufacturer's reconmendations. Seal or cover joints and
openings in which joint sealant is to be applied as required by the joint
seal ant manufacturer. Do not apply the seal er hardener until the concrete
has been noi st cured and has aged for a mninumof 30 days. Apply a

m ni mum of two coats of seal er-hardener

.11.5 Requi renments for Type II1, Hi gh-Early-Strength Portland Cenent

The curing periods are required to be not |less than one-fourth of those
specified for portland cenent, but in no case |less than 72 hours.

.11.6 Curing Periods

ACI / MCP- 2 except 10 days for retaining walls, pavenent or chimeys, 21 days
for concrete that is in full-time or intermttent contact with seawater,
salt spray, alkali soil or waters. Begin curing i mediately after

pl acement. Protect concrete frompremature drying, excessively hot
tenmperatures, and nmechanical injury; and nmaintain mninmal noisture | oss at
a relatively constant tenperature for the period necessary for hydration of
the cenent and hardening of the concrete. The materials and nethods of
curing are subject to approval by the Contracting Oficer.

11,7 Curing Methods

Acconpl i sh curing by noist curing, by npoisture-retaining cover curing, by
menbrane curing, and by conbinati ons thereof, as specified.

Moi st curing:
Acconpl i sh noisture curing by any of the follow ng nethods:
Keepi ng surface of concrete wet by covering with water
Cont i nuous wat er spraying
Covering concrete surface with specified absorptive cover for
curing concrete saturated with water and keepi ng absorptive cover
wet by water spraying or intermttent hosing. Place absorptive

cover to provide coverage of concrete surfaces and edges with a
slight overlap over adjacent absorptive covers.
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Moi st ur e-cover curing:

Acconpl i sh npi sture-retaining cover curing by covering concrete
surfaces with specified noisture-retaining cover for curing concrete.
Pl ace cover directly on concrete in wi dest practical width, with sides
and ends | apped at least 75 nillineter 3 inches. Wight cover to
prevent displacenment; inmediately repair tears or hol es appearing
during curing period by patching with pressure-sensitive, waterproof
tape or other approved nethod.

Menbrane curing:

Acconpl i sh nenbrane curing by applying specified menbrane-form ng
curing conpound to danmp concrete surfaces as soon as noisture film has
di sappeared. Apply curing conmpound uniformy in a two-coat operation
by power-sprayi ng equi pnent using a spray nozzle equipped with a wi nd
guard. Apply second coat in a direction at right angles to direction
of first coat. Total coverage for two coats nmust be not nore than 5
square nmeter per liter 200 square feet per gallon of curing conmpound.
Respray concrete surfaces which are subjected to heavy rainfall wthin
3 hours after curing conmpound has been applied by method and at rate
specified. Miintain continuity of coating for entire curing period and
i mediately repair danmage to coating during this period.

Menbr ane- curi ng conpounds nust not be used on surfaces that are to be
covered with coating material applied directly to concrete or with a

covering material bonded to concrete, such as other concrete, liquid

fl oor hardener, waterproofing, danpproofing, nenbrane roofing,

pai nting, and other coatings and finish nmaterials.

3.11.8 Curing Forned Surfaces

Accompl i sh curing of forned surfaces, including undersurfaces of girders,
beans, supported slabs, and other sinmilar surfaces by noist curing with
forns in place for full curing period or until forns are renoved. |f forns
are renmoved before end of curing period, acconplish final curing of forned
surfaces by any of the curing nethods specified above, as applicable.

3.11.9 Curing Unforned Surfaces

Acconplish initial curing of unforned surfaces, such as nonolithic slabs,
fl oor topping, and other flat surfaces, by nmenbrane curing.

Unl ess ot herwi se specified, accomplish final curing of unforned surfaces by
any of curing methods specified above, as applicable.

Acconplish final curing of concrete surfaces to receive liquid floor
hardener of finish flooring by noisture-retaining cover curing.

3.11.10 Tenperature of Concrete During Curing

When tenperature of atnobsphere is 5 degrees C 41 degrees F and bel ow,

mai ntain tenperature of concrete at not |ess than 13 degrees C 55 degrees F
t hroughout concrete curing period or 7 degrees C 45 degrees F when the
curing period is neasured by maturity. Wen necessary, nake arrangenents
before start of concrete placing for heating, covering, insulation, or
housing as required to nmaintain specified tenperature and noi sture
conditions for concrete during curing period.
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When the tenperature of atnosphere is 27 degrees C 80 degrees F and above
or during other climatic conditions which cause too rapid drying of
concrete, make arrangenents before start of concrete placing for
installation of wind breaks, of shading, and for fog spraying, wet
sprinkling, or npisture-retaining covering of light color as required to
protect concrete during curing period.

Changes in temperature of concrete nust be uniform and not exceed 3
degrees C 37 degrees F in any 1 hour nor 27 degrees C 80 degrees F in any
24- hour peri od.

11,11 Protection from Mechanical |njury

During curing period, protect concrete from damagi ng nmechani ca
di sturbances, particularly |oad stresses, heavy shock, and excessive
vi bration and from damage caused by rain or running water.

.11.12 Protection After Curing

Protect finished concrete surfaces from damage by construction operations.
.12 FIELD QUALITY CONTRCL

.12.1 Sanpl i ng

ASTM C 172. Col l ect sanples of fresh concrete to performtests specified.
ASTM C 31/ C 31N for making test specinens.

.12.2 Testing
.12.2.1 Sl unmp Tests

ASTM C 143/ C 143N. Take concrete sanples during concrete placenent. The
maxi mum sl unp nmay be increased as specified with the addition of an
approved adm xture provided that the water-cenent ratio is not exceeded.
Performtests at commencenent of concrete placenent, when test cylinders
are nmade, and for each batch (mninmum or every 16 cubic nmeters 20 cubic
yards (maxi mum) of concrete.

.12.2.2 Tenperature Tests

Test the concrete delivered and the concrete in the forms. Performtests

in hot or cold weather conditions (below 10 degrees C and above 27 degrees C

bel ow 50 degrees F and above 80 degrees F) for each batch (m nimun or every
16 cubic nmeters 20 cubic yards (maxi num) of concrete, until the specified

tenmperature i s obtained, and whenever test cylinders and slunp tests are
made.

.12.2.3 Conpressive Strength Tests

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: When the sane nix design is used for nultiple
el ements such as sl abs, beans, and walls, the design
el ement type nmay be specified in lieu of or in
addition to the mix design in order to better
identify deficient concrete.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

ASTM C 39/ C 39Nh. Make five test cylinders for each set of tests in
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accordance with ASTM C 31/ C 31N. Take precautions to prevent evaporation
and | oss of water fromthe specinmen. Test two cylinders at 7 days, two
cylinders at 28 days, and hold one cylinder in reserve. Take sanples for
strength tests of each [mx design of] [and for] [__ ] concrete placed
each day not |ess than once a day, nor |ess than once for each 120 cubic
neters 160 cubic yards of concrete, nor |ess than once for each 500 square
neters 5400 square feet of surface area for slabs or walls. For the entire
project, take no less than five sets of sanples and performstrength tests
for each m x design of concrete placed. Each strength test result nust be
the average of two cylinders fromthe same concrete sanple tested at 28
days. |If the average of any three consecutive strength test results is
less than f'c or if any strength test result falls below f'c by nore than 3
MPa 450 psi, take a minimumof three ASTM C 42/ C 42l core sanmples fromthe
in-place work represented by the low test cylinder results and test.
Concrete represented by core test is considered structurally adequate if
the average of three cores is equal to at |east 85 percent of f'c and if no
single core is less than 75 percent of f'c. Retest |ocations represented
by erratic core strengths. Renpbve concrete not neeting strength criteria
and provi de new acceptabl e concrete. Repair core holes with nonshrink
grout. Match color and finish of adjacent concrete.

[3.12.2.4 Air Content
ASTM C 173/ C 173N or ASTM C 231 for nornmal weight concrete [and
ASTM C 173/ C 173N for |ightweight concrete]. Test air-entrained concrete
for air content at the same frequency as specified for slunp tests.

1[3.12.2.5 Unit Weight of Structural Lightweight Concrete

ASTM C 567. Determine unit weight of |ightweight concrete. Performtest
for every 15 cubic neters 20 cubic yards maxi num

1[3.12.2.6 I on Concentration

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

NOTE: Include only when justified by size of job or

when quality of concrete is questionable.
EE IR R I Sk S b I S I I R R R Rk I S Sk S Ik I kSR Ik S S I S R Sk I S O

ACI / MCP-3. Determ ne water soluble ion concentration. Performtest once
for each m x design.

13.12.2.7 Strength of Concrete Structure
Conpliance with the following is considered deficient if it fails to neet
the requirenents which control strength of structure in place, including
fol |l owi ng conditions:
Failure to nmeet conpressive strength tests as eval uated

Rei nf orcement not conforming to requirenents specified

Concrete which differs fromrequired dimensions or |location in such a
manner as to reduce strength

Concrete curing and protection of concrete against extrenes of
tenmperature during curing, not conform ng to requirements specified

Concrete subjected to damagi ng nechani cal disturbances, particularly
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| oad stresses, heavy shock, and excessive vibration
Poor workmanship likely to result in deficient strength
3.12.2.8 Testing Concrete Structure for Strength

When there is evidence that strength of concrete structure in place does
not meet specification requirenments, make cores drilled from hardened
concrete for compressive strength determination in accordance with

ASTM C 42/ C 42N, and as fol |l ows:

Take at |east three representative cores fromeach nenber or area of
concrete-in-place that is considered potentially deficient. Location
of cores will be determ ned by the Contracting Oficer

Test cores after noisture conditioning in accordance with
ASTM C 42/ C 42N if concrete they represent is nore than superficially
wet under service.

Air dry cores, (16 to 27 degrees C 60 to 80 degrees F with relative
hum dity less than 60 percent) for 7 days before test and test dry if
concrete they represent is dry under service conditions.

Strength of cores fromeach nenber or area are considered satisfactory
if their average is equal to or greater than 85 percent of the 28-day
desi gn conpressive strength of the class of concrete.

Core specinmens will be taken and tested by the Government. |If the
results of core-boring tests indicate that the concrete as placed does
not conformto the draw ngs and specification, the cost of such tests
and restoration required nmust be borne by the Contractor

Fill core holes solid with patching nortar and finished to match adj acent
concrete surfaces.

Correct concrete work that is found i nadequate by core tests in a manner
approved by the Contracting Oficer.

3.13  WASTE MANAGEMENT
As specified in the Waste Managenent Plan and as fol | ows.

3.13.1 M xi ng Equi prrent
Bef ore concrete pours, designate[ Conpany-owned site meeting environnenta
standards][ on-site area to be paved later in project] for cleaning out
concrete mxing trucks. Mnimze water used to wash equi pnent.

3.13.2 Har dened, Cured Waste Concrete
[Crush and reuse hardened, cured waste concrete as fill or as a base course
for pavenent. ][Use hardened, cured waste concrete as aggregate in
concrete mx if approved by Contracting Oficer.]

3.13.3 Rei nforcing Stee

Col l ect reinforcing steel and place in designated area for recycling.
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3.13. 4 O her Waste

I dentify concrete manufacturer's or supplier's policy for collection or
return of construction waste, unused material, deconstruction waste, and/or
packaging material.[ Return excess cenent to supplier.][ Institute
deconstruction and constructi on waste separation and recycling for use in
manuf acturer's prograns. Wen such a programis not avail able, seek |oca
recyclers to reclaimthe materials.]

3.14 JO NTS
3.14.1 Construction Joints

Make and |l ocate joints not indicated so as not to inpair strength and
appear ance of the structure, as approved. Locate construction joints as
fol | ows:

a. Inwalls at not nore than 18.3 neter 60 feet in any horizonta
direction; at top of footing;, at top of slabs on ground; at top and
bott om of door and w ndow openi ngs or where required to conformto
architectural details; and at underside of deepest beam or girder
framng into wal

b. In colums or piers, at top of footing; at top of slabs on ground;
and at underside of deepest beamor girder framing into columm or pier

c. Near mdpoint of spans for supported slabs, beans, and girders

unl ess a beamintersects a girder at the center, in which case
construction joints in girder nust offset a distance equal to tw ce the
wi dth of the beam Make transfer of shear through construction joint
by use of inclined reinforcenent.

d. In slabs on ground, so as to divide slab into areas not in excess of
111.5 square neter 1,200 square feet

Provi de keyways at least 40 mllineter 1-1/2-inches deep in construction
joints in walls and sl abs and between walls and footings; approved
bul kheads may be used for sl abs.

Joints must be perpendicular to main reinforcenent. Reinforcenment nust be
continued across construction joints.

3.14.2 WAt er st ops

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

NOTE: Waterstops nust be used in construction
joints in foundation walls, pit walls, and ot her
construction subject to hydraulic pressure.
Locati on of waterstops nust be indicated.

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

Provi de waterstops in construction joints as indicated.

Install waterstops to forma continuous di aphragmin each joint. Mke
adequat e provisions to support and protect waterstops during progress of
work. Make field joints in waterstops in accordance with waterstop
manuf acturer's printed instructions, as approved. Protect waterstops
protruding fromjoints from damage.
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3.

3.

3.

14. 3 I solation Joints in Slabs on G ound

Provide joints at points of contact between slabs on ground and vertica
surfaces, such as columm pedestals, foundation walls, grade beans, and
el sewhere as indicated.

Fill joints with prenolded joint filler strips 13 nmillineter 1/2 inch
thick, extending full slab depth. Install filler strips at proper |eve
bel ow finish floor elevation with a slightly tapered, dress-and-oiled wood
strip tenporarily secured to top of filler strip to forma groove not |ess
than 19 mllineter 3/4 inch in depth where joint is sealed with sealing
conmpound and not less than 6 mllinmeter 1/4 inchin depth where joint
sealing is not required. Renmpbve wood strip after concrete has set.
Contractor must clean groove of foreign matter and | oose particles after
surface has dried.

.14. 4 Control Joints in Slabs on G ound

Provide joints to form panels as indicated.

Under and on exact |ine of each control joint, cut 50 percent of welded
wire fabric reinforcenent before placing concrete.

Joints must be 4 nillineter 1/8-inch wide by 1/5 to 1/4 of slab depth and
fornmed by inserting hand-pressed fiberboard strip into fresh concrete unti
top surface of strip is flush with slab surface or by cutting the concrete
with a saw after the concrete has set. After concrete has cured for at

| east 7 days, the Contractor nust renove inserts and cl ean groove of
foreign matter and | oose particles.

In Hawaii, sawcutting will be limted to within 12 hours after set and at
1/4 sl ab dept h.

.14.5 Sealing Joints in Slabs on G ound

I solation and control joints which are to receive finish flooring nmateria
nmust be sealed with joint sealing conpound after concrete curing period.
Slightly underfill groove with joint sealing compound to prevent extrusion
of conmpound. Renpve excess material as soon after sealing as possible.

Sealing is not required for isolation and control joints to be covered with
finish flooring material. G oove nust be |left ready to receive filling
material that is provided as part of finish floor covering work.

15 | NSTALLATI ON OF ANCHORAGE DEVI CES

15. 1 Cener al

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

NOTE: Anchorage devices for other work that is
attached to or supported by cast-in-place concrete
nmust be specified in applicable section of

speci fications. Anchorage devices include dovet ai
slots for masonry facing, inserts for suspended
ceilings, inserts for shelf angles, and inserts for

bolt hangers.
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

Anchor age devi ces and enbedded itens required for other work that is
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attached to, or supported by, set and build in cast-in-place concrete as
part of the work of this section, using setting draw ngs, instructions, and
directions for work to be attached thereto.

.15.2 Pl aci ng Anchorage Devi ces

Anchor age devi ces and enbedded itens nust be positioned accurately and
supported agai nst displacenment. Fill openings in anchorage devi ces such as
slots and threaded holes with an approved, renovable material to prevent
entry of concrete into openings.

.16  CONCRETE CONVEYI NG
.16.1 Transfer of Concrete At Project Site

Handl e concrete from point of delivery and transfer to concrete conveying
equi pnrent and to locations of final deposit as rapidly as practical by
net hods whi ch prevent segregation and | oss of concrete nix materials.

.16.2 Mechani cal Equi prent for Conveyi ng Concrete

Equi pnrent nust ensure a continuous flow of concrete at delivery end, as
approved. Provide runways for wheel ed concrete-conveying equi prent from
concrete delivery point to |ocations of final deposit. Interior surfaces
of concrete conveyi ng equi pnent nust be free of hardened concrete, debris,
wat er, snow, ice, and other deleterious substances.

.17 CONCRETE FLOOR TOPPI NG

17,1 St andard Fl oor Toppi ng

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

NOTE: When standard fl oor topping is specifically
required, the location of standard floor topping
nust be i ndi cat ed.

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

Provide topping for treads and platforms of netal steel stairs and
el sewhere as indicated.

Material s

Provide materials that conformto requirenents specified, except
aggregate must be as foll ows:

TYPE OF AGGREGATE SI EVE PERCENT PASSI NG

Fi ne aggregate 9.5 mllinmeter 100

4.75 mllineter 95 to 100

2.36 mllineter 80 to 90
1.18 mllinmeter 50 to 75
600 m croneter 30 to 50
300 mi croneter 10 to 20
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TYPE OF AGGREGATE SI EVE PERCENT PASSI NG

150 micromet er 2to5
Coar se aggregate 12.5 mllineter 100
9.5 milineter 95 to 100
4.75 mllinmeter 40 to 60
2.36 millineter 0to5
TYPE OF AGGREGATE S| EVE PERCENT PASSI NG
Fi ne aggregate 3/ 8 inch 100
No. 4 95 to 100
No. 8 80 to 90
No. 16 50 to 75
No. 30 30 to 50
No. 50 10 to 20
No. 100 2to5
Coar se aggregate 1/2 inch 100
3/8 inch 95 to 100
No. 4 40 to 60
No. 8 0to5

St andard Toppi ng M xture

Provide m xture that consists of one part portland cenent, one part
fine aggregate, and two parts coarse aggregate, by volunme. Adjust
exact proportions of fine and coarse aggregates to produce a

wel | -graded total aggregate. M xing water nmust not exceed 5 gallons
per 94-pound sack of cenent including unabsorbed noisture in aggregate.
Maxi mum sl unmp rmust be 50 millinmeter 2 inches.

Preparations Prior to Placing

When mixture is placed on a green concrete base slab, screed surface of
base slab to a level not nmore than 38 mllimeter 1-1/2 inches nor |ess
than 25 millimeter 1 inch below required finish surface. Renove water

and |l aitance fromsurface of base slab before placing topping mxture.

As soon as water ceases to rise to surface of base slab, place topping
m xture as specified.

VWhen m xture is placed on a hardened concrete base slab, remove dirt,

| oose material, oil, grease, asphalt, paint, and other contani nants
from base slab surface, |leaving a clean surface. Prior to placing
topping mxture, (64 mllinmeter 2-1/2-inches mninmun) slab surface nust
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be danpened and left free of standing water. [|nmediately before
topping m xture is placed, brooma coat of neat cenent grout onto
surface of slab. Do not allow cement grout to set or dry before
topping mxture is placed.

When m xture is placed on a nmetal surface, such as netal pans for stee
stairs, renove dirt, |loose material, oil, grease, asphalt, paint, and
ot her contaminants frommetal surface. Inmediately before topping

m xture is placed, spray or brush a coating of concrete bondi ng agent
onto netal surfaces and do not be allow to set or dry before topping
m xture is applied.

M Xxi ng
Do the m xing of topping material at the site in a mechanical m xer of
the batch type. Equip batch mxer with a suitable charging hopper
wat er storage tank, and water-neasuring device and nust be capabl e of
m xi ng aggregates, cenent, and water into a uniformmx within
specified mxing time and of discharging m x w thout segregation
Provide m xer that bear a rating plate indicating rated capacity and
recommended revol uti ons per m nute.
M x each batch of 1.5 cubic neter 2 cubic yards or less for not |ess
than 1-1/2 mnutes. Increase mxing time 15 seconds for each
addi ti onal cubic yard or fraction thereof.
Cl ean mxer, and replace blades in drumwhen they have | ost 10 percent
of their original depth.
Truck-m xed topping may be used when approved. Specify truck-m xed
t oppi ng for ready-m x concrete.

Pl aci ng
Spread standard topping mxture evenly on previously prepared base sl ab
or nmetal surface, brought to correct level with a straightedge, and
struck of f. Topping nmust be consolidated, floated, checked for
trueness of surface, and refloated as specified for float finish.

Fi ni shi ng

G ve trowel finish standard fl oor topping surfaces.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Standard fl oor topping surfaces requiring an
applied finish such as a chenical - hardener, non-slip
aggregate finish, colored wear-resistant finish, or
heavy-duty, wear-resistant finish nust be indicated.

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

3.17.2

G ve other finishes standard floor topping surfaces as indicated.
Speci fy such finishes for required finish.

Heavy-Duty Fl oor Toppi ng

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Location of heavy-duty floor topping nust be
i ndi cated. Heavy-duty floor topping is suitable for
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an industrial floor subject to continuous severe

abrasi on and i npact such as steel-tire vehicles.
EE IR I Sk S S I S S S S R R R Rk S I S Sk S I I R S Ik S I R Sk I S O R

Provi de toppi ng where indicated.
Heavy-duty Topping M xture

Provide m xture that consists of 1 part portland cement and 2-1/2 parts
enery aggregate or 1 part fine aggregate and 1-1/2 parts traprock
coarse aggregate, by volune. Exact proportions of m xture nust conform
to recommendati ons of aggregate nanufacturer. M xing water must not
exceed 14.2 liter per 43 kilogram 3-1/4 gallons per 95-pound sack of
cenent includi ng unabsorbed noi sture in aggregate. Maxi mum sl unmp mnust
be 25 millimeter 1 inch.

Base Sl ab

Screed surface of slab to a level no nore than 38 millineter 1-1/2
inches nor less than 25 millinmeter 1 inch bel ow grade of finished floor

G ve slab a scratch finish as specified.

Preparations prior to placing

Renove dirt, | oose material, oil, grease, asphalt, paint and ot her
contam nants from base slab surface. Prior to placing topping mxture,
danpen slab surface and | eave free of standing water. |nmmediately

before topping mxture is placed, brooma coat of neat cenent grout
onto surface of slab. Allow cement grout to set or dry before topping
nm xture is placed.

M xi ng

Do mi xing of topping material at the site in a nechanical mxer of the
batch type. Equip batch mixer with a chargi ng hopper, water storage
tank, and a water-nmeasuring device and the batch nmixer nust be capable
of m xi ng aggregates, cement, and water into a uniformmx within the
specified mxing tine and of discharging m x w thout segregation
Provide m xer that bears a rating plate indicating rated capacity and
recomended revol uti ons per mnute.

M x each batch of 2 cubic yards 1.5 cubic neter or less for not |ess
than 1-1/2 m nutes.

Increase mxing tinme 15 seconds for each additional cubic yard or
fraction thereof. Cean mxer, and replace pick-up and throw over
bl ades in drum when they have | ost 10 percent of their original depth.

Pl aci ng
Spread heavy-duty topping mxture evenly on previously prepared base
slab, and bring to correct level with a straightedge, and strike off.
Provi de topping that is consolidated, floated, and checked for trueness
of surface as specified for float finish, except that power-driven
floats is the inmpact type.

Fi ni shi ng
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G ve trowel finish heavy-duty floor topping surfaces. Provide trowe
finish as specified, except that additional troweling after first power
troweling nmust be not less than three hand-troweling operations.

-- End of Section --
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