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SECTION 03200

CONCRETE reinforcement

PART 1:  GENERAL

1.01
section INCLUDES

A.
Providing all concrete Reinforcement work shown or specified.

1.02
REFERENCES

A.
Perform the work of this Section in accordance with the following standards as modified and supplemented herein:

1.
ACI 117 - Standard Tolerances for Concrete Reinforcement

2.
ACI 301 
- Structural Concrete for Buildings

3
ACI 315
- Manual of Standard Practice for Detailing Reinforced Concrete Structures

4.
ACI 318
- Building Code Requirements for Reinforced Concrete

5.
AWS D1.4 - Structural Welding Code, Reinforcing Steel

6.
WCRSI
Manual of Standard Practice by the Western 
Concrete Reinforcing Steel Institute

7.
CRSI Placing Reinforcing Bars

1.03
submittals

A.
Submit in accordance with Sections 01010 and 01210.

B.
Submit shop drawings to the University for review showing complete fabrication and placing details of all reinforcement before beginning fabrication or delivery of material to the building site.  Shop drawings shall conform to ACI 315 and shall be prepared with sufficient detail to clearly delineate the reinforcement to be installed.

C.
Submit all data required to evaluate proposed mechanical splices.

D.
Submit manufacturer's certified mill test reports on each heat of reinforcing steel delivered, showing physical and chemical analysis before placing any reinforcement.

part 2:  products

2.01
reinforcing MATERIALS

A.
Steel Bars: ASTM A615, Grade 60, deformed billet bars for #5 and larger, Grade 40 for #4 and smaller. Where ASTM A706 steel is specified, a certified weldable grade of ASTM A615 of the appropriate yield strength may be substituted.  In special cases galvanized or epoxy coated bars may be called for on the drawings; coated bars will be galvanized to ASTM A767 or epoxy coated in accordance with ASTM A775.B.
Steel Wire and Spiral Reinforcing: Cold drawn, plain, ASTM A82 or deformed, ASTM A496, as indicated.

C.
Welded Steel Wire Fabric: Plain, ASTM A185 or deformed, ASTM A497, as indicated.

D.
Concrete Anchors and Dowels: Flux-filled deformed bar anchors welded to structural steel as shown; Nelson D2L, or equal.

E.
Reinforcing Steel Mechanical Connectors: "Non-Slip Coupler" (standard type), manufactured by Bar Splice Products, Inc., Fox-Howlett Industries, Inc., or Lenton reinforcing steel couplers or approved equal capable of developing 125% of the specified minimum yield strength of the reinforcing steel.

2.02
accessories

A.
Tie Wire: Minimum 16-gage black annealed wire.

B.
Supports and Spacers for Reinforcing Bars:

1.
Supports for reinforcing bars for concrete cast against earth shall be concrete blocks of sufficient strength, size and spacing to support the bars in proper locations.

2.
Supports for reinforcement over concrete, metal or wood shall be plastic coated or tipped steel chairs of a type acceptable to the University and of sufficient strength and spacing to support the bars without indenting forming material.  Bar supports shall conform to current ACI and WCRSI standards.

3.
Supports for reinforcement in walls shall be lengths of galvanized reinforcing bars and steel chairs, as required to properly hold and position the reinforcing from the forms; such supports shall not stain or affect the finish.  Supports adjacent to sandblasted surfaces of concrete shall not be in contact with the formed surfaces.

2.03
fabrication

A.
Fabricate reinforcement in accordance with ACI 315.

B.
Where welding is indicated or proposed, weld reinforcing bars in accordance with AWS D1.4

part 3:  execution

3.01
placement

A.
Surface Condition of Reinforcement: Before placing concrete, clean reinforcement of loose scale, dirt, grease and other substances which would impair bond with concrete.  Remove rust by vigorous rubbing with burlap cloth, wire brushing or sandblasting.

B.
Place reinforcement in accordance with the Drawings and the CRSI "Recommended Practice for Placing Reinforcing Bars."

1.
Steel bars shall be of size and length indicated, accurately bent or formed to shapes detailed or scheduled by experienced shops by methods that will not injure the materials.  Reinforcing bars shall be shop fabricated to lengths and bends shown on the drawings.  Fabrication tolerance shall be in accordance with the requirements of ACI 315.

2.
Reinforcing bars shall be as long as possible with a minimum number of joints.

3.
Steel reinforcement shall not be bent or straightened in a manner that will injure the material or the embedding concrete.  Bars with kinks or bends not shown on the Drawings shall not be used.  Heating of reinforcement for bending will not be permitted.

4.
Reinforcement shall be tagged with suitable identification to facilitate sorting and placing.

C.
Place reinforcing bars accurately as to spacing and clearance and securely tied at intersections and supports with wire and in such a manner as will preclude displacement during pouring of concrete.  Placing tolerances shall be in conformance with the requirements of ACI 117.

D.
Place and secure reinforcement to maintain the proper distance and clearance between parallel bars and from the forms.  Provide vertical steel with metal spreaders to maintain steel properly centered in the forms.  Horizontal reinforcement shall be supported at proper height on concrete pads, chairs or transverse steel bars.

E.
After placing, maintain bars in a clean condition until completely embedded in concrete.

F.
Bars shall not be spaced closer than 1-1/2 diameters of the largest of two adjacent bars, 1-1/2 times the maximum aggregate size, nor one inch, except at bar laps.  Where reinforcement in members is placed in two layers, the clear distance between layers shall be not less than one inch or more than 1-1/2 inches unless otherwise noted on the drawings.  The bars in the upper layer shall be placed directly above those in the bottom layer unless otherwise detailed.

G.
Coverage of bars shall be as shown and scheduled.

H.
Where obstruction prevents the intended placement of reinforcement, provide additional reinforcement as directed by the University around the obstruction.

I.
Splice bars as indicated by lapping and securely wiring together.  Splices at locations other than those indicated are subject to the approval of the University and, if permitted, shall conform to the requirements of ACI 318.  Splices of reinforcement shall not be made at the point of maximum stress.  Splices shall provide sufficient lap to transfer the stress between bars by bond and shear.  Bars shall be spread the minimum distance specified.  Stagger splices of adjacent bars where possible.

J.
Reinforcing bars shall not have welded joints unless indicated on the Drawings or unless required by the University.  All welding, if required, shall conform to the requirements of the American Welding Society, and before any field welding is commenced, shall have the prior review of the University.  Welds shall be made only by welders who have been properly certified in accordance with AWS D1.4.  Equipment shall supply proper current and voltage and shall be adjustable to suit arrangement and thickness of base metal.  electrodes shall be low hydrogen, or size and type as recommended by manufacturer for base metal material and thickness.  AWS D1.4 shall apply to workmanship and quality of welds, and all welding shall be continuously inspected by the testing agency. The Subcontractor shall give the University 2 days notice before welding operations performed.

3.02
field inspection

A.
Reinforcing bars secured in place shall be subject to review by the University before doubling up or closing in forms.  Subcontractor shall notify the University at least 24 hours before doubling up forms to permit this review.  Concrete placed in violation of this requirement may be subject to rejection and removal.  Review shall not relieve the Subcontractor from responsibility for conformance with the Drawings and Specifications and adequate strength and safety of all formwork including falsework and shoring.
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