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SECTION 03 20 01.00 10

CONCRETE RElI NFORCEMENT
10/ 07
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NOTE: This specification covers the requirenents
for concrete reinforcenent, including welded wire
fabric, for building construction

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

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

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

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL
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NOTE: Use this Section in conjunction with Section
03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.
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Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACl | NTERNATI ONAL (ACl)

ACl 318 (2008; Errata 2008) Buil di ng Code
Requirements for Structural Concrete and
Comment ary

ACl 318M (2008; Errata 2008) Metric Building Code
Requirements for Structural Concrete and
Comment ary

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1. 4/ D1. 4M (2005; Errata 2005) Structural Wl ding
Code - Reinforcing Steel

ASTM | NTERNATI ONAL ( ASTM
ASTM A 184/ A 184M (2006) Standard Specification for

Fabri cated Defornmed Steel Bar Mats for
Concr et e Rei nforcenent

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

ASTM A 496/ A 496M (2007) Standard Specification for Steel
Wre, Deforned, for Concrete Reinforcenent

ASTM A 497/ A 497M (2007) Standard Specification for Steel
VWl ded Wre Reinforcenent, Deforned, for
Concrete

ASTM A 53/ A 53M (2007) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

ASTM A 615/ A 615M (2009) Standard Specification for Deforned
and Plain Carbon-Steel Bars for Concrete
Rei nf or cenment

ASTM A 675/ A 675M (2003; R 2009) Standard Specification for
Steel Bars, Carbon, Hot-Wought, Special
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Quality, Mechanical Properties

ASTM A 706/ A 706M (2009) Standard Specification for
Low Al |l oy Steel Deforned and Plain Bars
for Concrete Reinforcenent

ASTM A 767/ A 767M (2005) Standard Specification for
Zi nc- Coated (Gal vani zed) Steel Bars for
Concr et e Rei nforcenment

ASTM A 775/ A 775M (2007b) Standard Specification for
Epoxy- Coat ed Steel Reinforcing Bars

ASTM A 82/ A 82M (2007) Standard Specification for Steel
Wre, Plain, for Concrete Reinforcenent

ASTM A 884/ A 884M (2006) Standard Specification for
Epoxy- Coated Steel Wre and Wl ded Wre
Rei nf or cenment

ASTM A 934/ A 934M (2007) Standard Specification for
Epoxy- Coat ed Prefabricated Steel
Rei nforci ng Bars

ASTM C 1116/ C 1116M (2008a) Standard Specification for
Fi ber - Rei nforced Concrete

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRS|I 10MsP (2001; 27Ed) Manual of Standard Practice

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

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

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

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
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1.

following the "G' typically are not used for Navy,
Air Force, and NASA proj ects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.
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Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the

Government.] The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs
Rei nforcenent[; C[; G [

Detail drawi ngs show ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shall
show support details including types, sizes and spacing.

SD- 03 Product Data
Wl di ng

A list of qualified welders nanes.

SD- 07 Certificates
Rei nf orci ng Steel

Certified copies of nmll reports attesting that the reinforcing
steel furnished contains no | ess than 25 percent recycled scrap
steel and neets the requirenents specified herein, prior to the
installation of reinforcing steel

3 VEELDI NG
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NOTE: Delete this paragraph and submttal
requi renent under SD-03 when wel ding is not
permitted. Welding will not be specified in
bl ast-resi stant structures.
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Wel ders shall be qualified in accordance with AWS D1. 4/ D1. 4N.
Qualification test shall be performed at the worksite and the Contractor
shall notify the Contracting O ficer 24 hours prior to conducting tests.

Speci al wel di ng procedures and wel ders qualified by others nay be accepted
as permtted by AWS D1.4/D1. 4.

.4 DELI VERY AND STORAGE

Rei nf orcement and accessories shall be stored off the ground on platfornms,
ski ds, or other supports.
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PART 2 PRODUCTS
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NOTE: Designer should require materials, products,
and innovative construction nethods and techni ques
which are environnental ly sensitive, take advantage

or recycling and conserve natural resources.
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2.1 DONELS

Dowel s shall conformto ASTM A 675/ A 675V, Grade 80. Steel pipe conform ng
to ASTM A 53/ A 53V, Schedul e 80, may be used as dowel s provi ded the ends
are closed with nmetal or plastic inserts or with nortar.

2.2 FABRI CATED BAR NMATS
Fabricated bar mats shall conformto ASTM A 184/ A 184MN.

2.3 REI NFORCI NG STEEL
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NOTE: Grades and sizes of reinforcing steel will be
shown on the drawi ngs. Lowalloy steel conforning
to ASTM A 706/ A 706Mis specified for its specia
qualities such as bending ability and ease of
wel di ng.

Specially coated bars (epoxy and zinc) may be
specified for use in a highly corrosive atnosphere
where concrete cover is not considered sufficient.

Certified mll reports should be obtai ned when
welding is specified or permtted. On mnor
projects with no welding, subnmttal SD-07 nay be
del et ed.
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Rei nforcing steel shall be deformed bars confornming to ASTM A 615/ A 615N or
ASTM A 706/ A 706, grades and sizes as indicated. Cold drawn wire used for
spiral reinforcement shall conformto ASTM A 82/ A 82N. In highly corrosive
environments or when directed by the Contracting Oficer, reinforcing stee
shall conformto ASTM A 767/ A 767N, ASTM A 775/ A 775N or ASTM A 934/ A 934M
as appropriate.

2.4 \WELDED WRE FABRI C
Wl ded wire fabric shall conformto [ASTM A 185/ A 185N [ ASTM A 496/ A 496N [
ASTM A 497/ A 497N]. Wen directed by the Contracting Oficer for specia
applications, welded wire fabric shall conformto ASTM A 884/ A 884lv.

2.5 WRE TIES
Wre ties shall be 16 gauge or heavier black anneal ed steel wire.

2.6  SUPPORTS
Bar supports for formed surfaces shall be designed and fabricated in

accordance with CRSI 10MSP and shall be steel or precast concrete bl ocks.
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Precast concrete blocks shall have wire ties and shall be not |ess than 100
by 100 mr 4 inches square when supporting reinforcement on ground. Precast
concrete bl ock shall have compressive strength equal to that of the
surroundi ng concrete. Were concrete formed surfaces will be exposed to
weat her or where surfaces are to be painted, steel supports within 13 m
1/2 inch of concrete surface shall be gal vani zed, plastic protected or of
stainless steel. Concrete supports used in concrete exposed to view shall
have the same color and texture as the finish surface. For slabs on grade,
supports shall be precast concrete bl ocks, plastic coated steel fabricated
with bearing plates, or specifically designed wire-fabric supports
fabricated of plastic.

7 SYNTHETI C FI BER RElI NFORCENMENT

Synthetic fiber shall be pol ypropylene with a denier less than 100 and a
nom nal fiber length of 50 mrv 2 inches.

PART 3 EXECUTI ON

3.

3.

1 REI NFORCEMENT
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NOTE: There nay be special cases where reinforcing
bars, at determined intervals, will be added across
expansi on, isolation or construction joints to
provide continuity of reinforcenment in neeting
lightning protection criteria. The structura

desi gner should coordinate this requirenent with the
el ectrical designer to minimze reinforcenment across
the joints.
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Rei nf orcenment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of ACI 318NV ACI 318. Reinforcenent shall be
col d bent unless otherw se authorized. Bending nay be acconplished in the

field or at the mill. Bars shall not be bent after embedment in concrete.
Saf ety caps shall be placed on all exposed ends of vertical concrete
rei nforcement bars that pose a danger to life safety. Wre tie ends shal

face away fromthe forms.

1.1 Pl acenment

Rei nf orcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcement shall be placed in accordance with ACI 318N ACI 318 at

| ocati ons shown plus or mnus one bar dianeter. Rei nf or cement shal | not
be continuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

i ndicated or as required by ACI 318\ ACI 318. |If bars are noved nore than
one bar dianeter to avoid interference with other reinforcement, conduits
or enbedded items, the resulting arrangenent of bars, including additiona
bars required to neet structural requirenments, shall be approved before
concrete is placed.

1.2 Splicing

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: Edit this paragraph to renove wel di ng
requi renents when welding is not pernitted. The
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only type of connection allowed in blast resistant

structures is Cadwel d or |apping of rebars.
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Splices of reinforcenent shall conformto ACI 318N ACI 318 and shall be
nmade only as required or indicated. Splicing shall be by |apping or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unless otherw se indicated. Wl ding shal
conformto AWS D1.4/D1.4N. Welded butt splices shall be full penetration
butt welds. Lapped bars shall be placed in contact and securely tied or
spaced transversely apart to permt the enbednent of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required Iength of lap or 150 mm 6 inches. Mechanical butt
splices shall be in accordance with the recommendati on of the manufacturer
of the mechanical splicing device. Butt splices shall devel op 125 percent
of the specified mnimumyield tensile strength of the spliced bars or of
the smaller bar in transition splices. Bars shall be flane dried before
butt splicing. Adequate jigs and clanps or other devices shall be provided
to support, align, and hold the longitudinal centerline of the bars to be
butt spliced in a straight line.

.2 VELDED- W RE FABRI C PLACEMENT

Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placement at joints shall be as indicated.

Lap splices shall be nmade in such a way that the overl apped area equals the
di stance between the outernpost crosswires plus 50 mr 2 inches. Laps shal
be staggered to avoid continuous |aps in either direction. Fabric shal

be wired or clipped together at laps at intervals not to exceed 1.2 m 4 feet.
Fabric shall be positioned by the use of supports.

.3 DOAEL | NSTALLATI ON

Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete

pl acement. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker.

3.4 SYNTHETI C FI BER REI NFORCED CONCRETE
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NOTE: Synthetic fiber reinforcement may be used in
concrete slabs as an aid in preventing plastic or
shrinkage cracking in placenents susceptible to this
condition. Fiber reinforcenent will not be used as
a substitute for wire nesh and where service
tenperature may exceed 150 degrees C (300 degrees
F). Concentrations above 0.1 percent by volune are
not cost-effective.
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Fi ber reinforcement shall be added to the concrete mix in accordance w th
the applicable sections of ASTM C 1116/ C 1116l and the reconmrendati ons of
the manufacturer, and in an anount of [O0.1] | ] percent by vol ume.
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3.5 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
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NOTE: Include this paragraph only when speci al

i nspection and testing for seisnic-resisting systens
is required by Chapter 2 of FEMA 450, NEHRP
RECOVMVENDED PROVI SI ONS FOR SEI SM C REGULATI ONS FOR
NEW BUI LDI NGS AND OTHER STRUCTURES.

This paragraph will be applicable to both new
bui | di ngs desi gned according to UFC 3-310-04 SEISM C
DESI GN FOR BUI LDI NGS and to existing building
seism c rehabilitation designs.

The designer nmust indicate on the draw ngs al

| ocations and all features for which special

i nspection and testing is required in accordance
with UFC 3-310-04 and Chapter 2 of FEMA 450. This
i ncludes indicating the locations of all structural
conmponents and connections requiring inspection

Add any additional requirenments as necessary.
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Speci al inspections and testing for seismc-resisting systens and
components shall be done in accordance with UFC 3-310-04 SEI SM C DESI GN FOR
BU LDI NGS and Section 01 45 35 SPECI AL | NSPECTI ON FOR SEI SM C- RESI STI NG
SYSTEMS.

-- End of Section --
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