SECTION 03200 - REINFORCEMENT STEEL

City of San Diego, CWP Guidelines

PART 1-- GENERAL
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A.

WORK OF THIS SECTION

The WORK of this Section includes providing all concrete reinforcement steel, welded
wire fabric, couplers, and concrete inserts for use in reinforced concrete and masonry
construction, including all thewires, clips, supports, chairs, spacers, and other accessories.

RELATED SECTIONS

The WORK of the following Sections applies to the WORK of this Section. Other
Sectionsof the Specifications, not referenced bel ow, shall also apply to the extent required
for proper performance of this WORK.

Section 03100 Concrete Formwork

Section 03300 Cast-in-Place Structural Concrete
Section 03310 Cast-in Place Sitework

Section 03400 Precast Concrete

Section 04232 Reinforced Concrete Block Masonry

bk~

CODES

TheWORK of this Section shall comply with the current editions of the following codes
as adopted by the City of San Diego Municipa Code:

1 Uniform Building Code
SPECIFICATIONS AND STANDARDS

Except as otherwise indicated, the current editions of the following apply to the WORK
of this Section.

ACI 315 Details and Detailing of Concrete Reinforcement.

ACI 318 Building Code Requirements for Structural Concrete.

CRSI MSP-1 Concrete Reinforcing Steel Institute Manual of Standard Practice
WRI Manual of Standard Practice for Welded Wire Fabric.
AWSD14 Structural Welding Code - Reinforcing Stedl.

ASTM A 82 Specification for Steel Wire, Plain, for Concrete Reinforcement.

ASTM A 185 Specification for Welded Steel Wire Fabric For Concrete
Reinforcement.
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ASTM A 615 Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.

ASTM A 775 Specification for Epoxy-Coated Reinforcing Steel Bars.

SHOP DRAWINGS AND SAMPLES
The following shall be submitted in accordance with Section 01300:

1 Shop bending diagrams, placing lists, and drawings of all reinforcement steel prior
to fabrication.

Details of the concrete reinforcement steel and concrete inserts shall be submitted by the
CONTRACTOR at the earliest possible date after receipt by the CONTRACTOR of the
Notice to Proceed. Details of reinforcement steel for fabrication and erection shall
conform to ACI 315 and the requirements indicated. The shop bending diagrams shall
show the actual lengths of bars, to the nearest inch measured to the intersection of the
extensions (tangents for bars of circular cross section) of the outside surface. The shop
drawings shall include bar placement diagrams which clearly indicate the dimensions of
each bar splice.

Where mechanical couplers are required or permitted to be used to splice reinforcement
steel, manufacturer's literature shall be submitted which contains instructions and
recommendationsfor installation for each type of coupler used; certified test reportswhich
verify the load capacity of each type and size of coupler used; and shop drawings which
show the location of each coupler with details of how they are to be installed in the
formwork.

If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall
submit mill test reports which shall contain the information necessary for the
determination of the carbon equivalent as specified in AWSD1.4. The CONTRACTOR
shall submit awritten welding procedure for each type of weld for each size of bar which
isto be spliced by welding; merely a statement that AWS procedures will be followed is
not acceptable.

Mill certificates shall be delivered with each shipment of reinforcing bars.
FACTORY TESTING

If requested by the CONSTRUCTION MANAGER, the CONTRACTOR shall provide
samplesfrom each heat of reinforcement steel delivered in aquantity adequatefor testing.
Costs of initial tests and sample materials will be paid by the OWNER. Costs of
additional tests due to material failing initial tests shall be paid by the CONTRACTOR.

If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall
submit certifications of procedure qualifications for each welding procedure used and
certification of welder qualifications, for each welding procedure, and for each welder
performing the work. Such qualifications shall be as specified in AWS D1.4.

FIELD TESTING
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A. Productsshall befieldtested for compliancewith theindicated requirements. If requested
by the CONSTRUCTION MANAGER, the CONTRACTOR shall providesamplesof each
type of welded splice used in the work in a quantity and of dimensions adequate for
testing. At the discretion of the CONSTRUCTION MANAGER, radiographic testing of
direct butt welded splices will be performed. The CONTRACTOR shall provide
assistance necessary tofacilitatetesting. The CONTRACTOR shall repair any weld which
fails to meet the requirements of AWS D1.4. The costs of testing will be paid by the
OWNER; except, the costs of all tests which fail to meet specified requirements shall be
paid by the CONTRACTOR at no additional cost to the OWNER.

PART 2 -- PRODUCTS
21 GENERAL

A. Materials specified in this Section which may remain or leave residues on or within the
concrete shall be classified as acceptable for potable water use by the Environmental
Protection Agency within 30 days of application or use.

22 REINFORCEMENT STEEL

A. Reinforcement Steel for all cast-in-place reinforced concrete construction shall conform
to the following requirements:

1 Bar reinforcement shall conform to the requirementsof ASTM A 615 for Grade 60
Billet Steel Reinforcement with supplementary requirement S-1, or as otherwise
indicated.

2 Welded wire fabric reinforcement shall conform to the requirements of ASTM A
185 and as indicated; provided, that welded wire fabric with longitudinal wire of
W4 size wire and smaller shall be either furnished in flat sheets or in rolls with a
core diameter of not less than 10 inches; and provided further, that welded wire
fabric with longitudinal wires larger than W4 size shall be furnished in flat sheets
only.

3. Spiral reinforcement shall be cold-drawn steel wire conforming to therequirements
of ASTM A 82.

B. Accessories:

1 Accessories shall include al necessary chairs, slab bolsters, concrete blocks, tie
wires, dips, supports, spacers, and other devices to position reinforcement during
concrete placement.  All bar supports shall meet the requirements of the CRS
Manual of Standard Practice including special requirements for supporting epoxy
coated reinforcing bars. Wire bar supports shall be CRSI Class 1 for maximum
protection with a 1/8-inch minimum thickness of plastic coating which extends at
least 1/2-inch from the concrete surface. Plastic shall be gray in color.

2. Concrete blocks (dobies), used to support and position reinforcement steel, shall
havethe same or higher compressive strength as specified for the concretein which
itislocated. Wireties shall be embedded in concrete block bar supports.
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3. Tiewire shall be a minimum 14 gauge annealed steel wire.

C. Epoxy coating for reinforcing and accessories, where specified or shown, shall conform
to ASTM A 775, but its usage shall be subject to City approval.

2.3 MECHANICAL COUPLERS

A. Mechanica couplers shall be provided where shown and where approved by the
CONSTRUCTION MANAGER. The couplers shall develop a tensile strength which
exceeds 125 percent of the yield strength of the reinforcement bars being spliced at each
splice.

B. Wherethetype of coupler used iscomposed of morethan one component, all components
required for acomplete splice shall be supplied. Thisshall apply to all mechanical splices,
including those splices intended for future connections.

C. Thereinforcement steel and coupler used shall be compatible for obtaining the required
strength of the connection. Straight threaded type couplersshall requirethe use of the next
larger sizereinforcing bar or shall be used with reinforcing barswith specially forged ends
which provide upset threads which do not decrease the basic cross section of the bar.

2.4 WELDED SPLICES

A. Weded splices shall be provided where shown and where approved by the
CONSTRUCTION MANAGER. All welded splices of reinforcement steel shall develop
atensilestrength which exceeds 125 percent of theyield strength of thereinforcement bars
which are connected.

B. All materials required to conform the welded splices to the requirements of AWS D1.4
shall be provided.

25 EPOXY GROUT
A. Epoxy for grouting reinforcing bars shall be specifically formulated for such application,
for themoisture condition, application temperature, and orientation of the holeto befilled.
Epoxy grout shall meet the requirements found in Section 03315.
2.6 MANUFACTURERS
A. Products of the typeindicated, shall be manufactured by one of the following (or equal):
1 Couplers

Lenton Form Saver by Erico Products

Dowel Bar Splicer System by Richmond Screw Anchor Company

PART 3 -- EXECUTION

3.1 GENERAL
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A. All reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be
fabricated, and placed in accordance with the requirements of the Building Code and the
supplementary requirements specified herein.

3.2 FABRICATION
A. General:

1 Reinforcement steel shall be accurately formed to the dimensions and shapes
shown, and thefabricating detailsshall beprepared inaccordancewith ACl 315and
ACI 318, except as indicated. Stirrups and tie bars shall be bent around a pin
having adiameter not lessthan 1-1/2-inch for No. 3 bars, 2-inch for No. 4 bars, and
2-1/2-inch for No. 5 bars. Bendsfor other bars shall be made around a pin having
adiameter not lessthan 6 timesthe bar diameter, except for barslarger than 1 inch,
in which case the bends shall be made around a pin of 8 bar diameters. Bars shall
be bent cold.

2. TheCONTRACTOR shall fabricatereinforcement barsfor structuresinaccordance
with bending diagrams, placing lists, and placing drawings.

B. Fabricating Tolerances. Barsused for concrete reinforcement shall meet the following
requirements for fabricating tolerances:

1 Sheared length: + 1 inch
2. Depth of trussbars: + 0, - 1/2 inch
3. Stirrups, ties, and spirals: + 1/2inch
4, All other bends: + 1inch

3.3 PLACING

A. Reinforcement steel shall be accurately positioned and shall be supported and wired
together to prevent displacement, using annealed iron wire ties or suitable clips at
intersections. All reinforcement steel shall be supported by concrete, plastic or metal
supports, spacers or metal hangers which are strong and rigid enough to prevent any
displacement of the reinforcement steel. Where concrete is to be placed on the ground,
supporting concrete blocks (or dobies) shall be used, in sufficient numbersto support the
bars without settlement, but in no case shall such support be continuous. All concrete
blocks used to support reinforcement steel shall be tied to the steel with wire ties which
are embedded in the blocks. For concrete over formwork, the CONTRACTOR shall
furnish concrete, metal, plastic, or other acceptable bar chairs and spacers.

B. Limitations on the use of bar support materials shall be as follows.

1 Concrete Dobies: permitted at al locations except where architectural finish is
required.

2. Wire Bar Supports: permitted only at slabs over dry areas, interior dry wall
surfaces, and exterior wall surfaces.
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3. Plastic Bar Supports. permitted at all locations except on grade.

Tie wires shall be bent away from the forms in order to provide the specified concrete
coverage.

Bars additional to those shown which may be found necessary or desirable by the
CONTRACTORfor the purpose of securing reinforcement in position shall be provided
by the CONTRACTOR at no additional cost to the OWNER.

Unless otherwise specified, reinforcement placing tolerances shall be within the limits
specified in Section 7.5 of ACI 318 except where in conflict with the requirements of the
UBC.

Bars may be moved as necessary to avoid interference with other reinforcement steel,
conduits, or embedded items. If bars are moved more than one bar diameter, or enough
to exceed the above tolerances, the resulting arrangement of bars shall be subject to the
approva of the CONSTRUCTION MANAGER.

Welded wirefabric reinforcement placed over horizontal formsshall be supported on slab
bolsters. Slab bolsters shall be spaced not more than 30 inches on centers, shall extend
continuously across the entire width of the reinforcement mat, and shall support the
reinforcement mat in the plane indicated.

Welded wire fabric placed over the ground shall be supported on wired concrete blocks
(dobies) spaced not morethan 3 feet on centersin any direction. The construction practice
of placing welded wire fabric on the ground and hooking into place in the freshly placed
concrete shall not be used.

Epoxy coated reinforcing bars shall be stored, transported, and placed in such a manner
asto avoid chipping of the epoxy coating. Non-abrasive slings made of nylon and similar
materials shall be used. Specially coated bar supports shall be used. All chips or cracks
in the epoxy coating shall be repaired with a compatible epoxy repair materia prior to
placing concrete.

Accessories supporting reinforcing bars shall be spaced such that thereisno deflection of
the accessory from the weight of the supported bars. When used to space the reinforcing
barsfrom wall forms, the forms and bars shall be located so that there is no deflection of
the accessory when the forms are tightened into position.

SPACING OF BARS

The clear distance between parallel bars (except in columns and between multiple layers
of barsin beams) shall be not |essthan the nominal diameter of the barsnor lessthan 1-1/3
times the maximum size of the coarse aggregate, nor less than one inch.

Wherereinforcement in beams or girdersisplaced in 2 or more layers, the clear distance
between layers shall be not less than one inch.

In columns, the clear distance between longitudinal bars shall be not lessthan 1-1/2 times
the bar diameter, nor less than 1-1/2 times the maximum size of the coarse aggregate, nor
lessthan 1-1/2 inches.

[DECEMBER 1994] REINFORCEMENT STEEL
[CONTRACT NOJ-[CONTRACT TITLE] PAGE 03200-6



35

The clear distance between bars shall also apply to the distance between a contact splice
and adjacent splices or bars.

SPLICING
General:

1 Reinforcement bar splices shall only be used at locations indicated. When it is
necessary to splice reinforcement at points other than where shown, the character
of the splice shall be as acceptable to the CONSTRUCTION MANAGER.

Splices of Reinforcement:

1. The length of lap for reinforcement bars, unless otherwise indicated, shall be in
accordance with ACI 318.

2 Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining
sheetsshall be securely tied together with No. 14 tiewire, onetiefor each 2 running
feet. Wires shall be staggered and tied in such a manner that they cannot dlip.

3. Splicesin column spiral reinforcement, when necessary, shall be made by welding
or by alap of 1-1/2 turns.

Bendingor Straightening: Reinforcement shall not bestraightened or rebent inamanner
which will injurethe material. Barswith kinks or bends not shown shall not be used. All
barsshall be bent cold, unlessotherwise permitted by the CONSTRUCTION MANAGER.
No bars partially embedded in concrete shall be field-bent except as shown or specifically
permitted by the CONSTRUCTION MANAGER.

Couplers which are located at a joint face shall be atype which can be set either flush or
recessed from the face as shown. The couplersshall be sealed during concrete placement
to completely eliminate concrete or cement paste from entering. Couplers intended for
future connections shall be recessed a minimum of 1/2 inch from the concrete surface.
After the concrete is placed, the coupler shall be plugged with plastic plugs which have
an O-ring seal and the recessfilled with sealant to prevent any contact with water or other
corrosive materials. Threaded couplers shall be plugged .

Unless indicated otherwise, mechanical coupler spacing and capacity shall match the
spacing and capacity of the reinforcing shown for the adjacent section.

Tack welding of reinforcing bars is prohibited.
CLEANING AND PROTECTION

Reinforcement steel shall at all timesbe protected from conditions conduciveto corrosion
until concrete is placed around it.

Thesurfacesof al reinforcement steel and other metalwork to bein contact with concrete
shall bethoroughly cleaned of al dirt, grease, |loose scal e and rust, grout, mortar and other
foreign substances immediately before the concrete is placed. Where there is delay in
depositing concrete, reinforcement shall be reinspected and, if necessary recleaned.
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3.7 EMBEDMENT OF DRILLED REINFORCING STEEL DOWELS

A. HolePreparation:

1

Theholediameter shall be asrecommended by the epoxy manufacturer but shall be
no larger than 0.25 inch greater than the diameter of the outer surface of the
reinforcing bar deformations.

Thedepth of the hole shall be asrecommended by the epoxy manufacturer to fully
develop the bar but shall not belessthan 12 bar diameters, unless noted otherwise.

Theholeshall bedrilled by methodswhich do not interferewith the proper bonding
of epoxy.

Existing reinforcing steel in the vicinity of proposed holes shall be located prior to
drilling. The location of holes to be drilled shall be adjusted to avoid drilling
through or nicking any existing reinforcing bars.

Theholeshall be blown clean with clean, dry compressed air to removeall dust and
loose particles.

Epoxy shall be injected into the hole through a tube placed to the bottom of the
hole. Thetube shall bewithdrawn asepoxy isplaced but kept immersed to prevent
formation of air pockets. Thehole shall befilled to adepth that insuresthat excess
material will be expelled from the hole during dowel placement.

Dowels shall be twisted during insertion into the partially filled hole so as to

guarantee full wetting of the bar surface with epoxy. The bar shall be inserted
slowly enough to avoid developing air pockets.

** END OF SECTION **
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