DIVISION 3 - CONCRETE

Section 03 21 00 - Concrete Reinforcement

READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Concrete Reinforcement” Work is shown in the Contract Documents. .
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. American Concrete Institute (ACI)

1. ACI 315 - Manual of Standard Practice for Detailing Reinforced Concrete Structures (current edition)

2. ACI 318 - Building Code Requirements for Structural Concrete (current edition) (current edition)
3. ACI SP-66 – ACI Detailing Manual

B. American Society for Testing and Materials (ASTM)

1. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement (current edition)
2. ASTM A185 - Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete (current edition)
3. ASTM A416 - Standard Specification for Steel Strand, Uncoated Seven Wire for Prestressed Concrete (current edition)
4. ASTM A615 - Standard Specification for Deformed and Plain Carbon Steel Bars for Concrete Reinforcement (current edition)
5. ASTM A706 - Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement (current edition)
6. ASTM A775 - Standard Specification for Epoxy-Coated Steel Reinforcing Bars (current edition)

C. International Code Council (ICC)

1. International Building Code (IBC) as adopted by the [City of Seattle as the Seattle Building Code] [Seattle-Tacoma International Airport Building Department] [Authority Having Jurisdiction] [other] (current edition)

D. Concrete Reinforcing Steel Institute (CRSI)
1. Manual of Standard Practice (current edition)
1.3 SUBMITTALS
A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Material Testing and Inspection:
a. Submit certified tests reports of reinforcement steel showing that the steel complies with the applicable specifications for each steel shipment and identified with specific lots prior to placement. Tests to be submitted include

(1) Tension tests

(2) Chemical analyses
b. Submit testing agency reports for radiographic examination of welds.

2. Reinforcement Shop Drawing:

a. Layout of all pretensioning, posttensioning, and mild reinforcement, including:

(1) Reinforcement types

(2) Reinforcement sizes and lengths

(3) Clear distances as necessary

(4) Reinforcement bend diagrams

b. Mill certifications for each type of reinforcement

3. Installation Inspection Report:

a. Reports per [Section 01 45 29 - Quality Control; Testing Laboratory Services] [Section 01 45 16.13 - Contractor’s Quality Control Program]

C. Do not deliver concrete reinforcement to the job site until receipt of shop drawings approval from the Engineer.
PART 2   MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PROJECT INFORMATION

2.2 PREPARATION FOR MATERIALS

2.3 FABRICATION, PRODUCTION, & SUPPLY OF MATERIALS
2.4 MATERIAL REQUIREMENTS
A. General
1. All concrete reinforcement materials shall be new and free from rust.
B. Deformed bars
1. Bars for reinforcement shall comply with the requirements of ASTM A615, Grade [40] [60] deformed.
2. Where in-field bending of partially embedded reinforcing is specifically noted in the drawings or where otherwise specified, reinforcement shall comply with the requirements of ASTM A706, Grade [60] [80] deformed.

3. Epoxy-coated rebar shall be coated according to ASTM A775, including written certifications for coating material and coated bars,
4. Zinc-coated (galvanized) bars shall comply with the requirements of ASTM A767/A767M, Class [_____] coating, galvanized after fabrication.

C. Spiral Reinforcement

1. Wire for spiral reinforcement shall be hot-rolled ASTM 615, Grade 60.
D. Wire for Reinforcement
1. Wire for reinforcement shall comply with the requirements of ASTM A82.

E. Welded Wire Fabric

1. Wire fabric shall comply with the requirements of ASTM A185.
2. For wire with a specified yield strength (fy) exceeding 400 MPa 60,000 psi, fy shall be the stress corresponding to a strain of 0.35 percent.
F. Pre-tensioning and Post-tensioning Strands

1. Wire for pre-tensioning or post-tensioning concrete shall conform to the requirements of ASTM A416, Grade 270.
G. Wire ties
1. Wire ties shall be 16 gauge or heavier black annealed steel wire. [Ties for epoxy-coated bars shall be vinyl-coated or epoxy-coated.][Ties for zinc-coated bars shall be zinc-coated.]

H. Synthetic Fiber Reinforcement
1. Synthetic fiber shall be polypropylene with a denier less than 100 and a nominal fiber length of 50 mm 2 inches.
I. Other Materials
1. All other materials not specifically described but required for a complete and proper installation of reinforcement, shall be selected by the Contractor, subject to the approval of the Engineer.
2. Supports

a. Bar supports for formed surfaces shall be designed and fabricated in accordance with CRSI Manual of Standard Practice and shall be steel or precast concrete blocks.

b. Precast concrete blocks shall have wire ties and shall be not less than 4 inches square when supporting reinforcement on ground.

c. Precast concrete block shall have compressive strength equal to that of the surrounding concrete.
d. Where concrete formed surfaces will be exposed to weather or where surfaces are to be painted, steel supports within 1/2 inch of concrete surface shall be galvanized, plastic protected or of stainless steel.
e. Concrete supports used in concrete exposed to view shall have the same color and texture as the finish surface.
f. For slabs on grade, supports shall be precast concrete blocks, plastic coated steel fabricated with bearing plates, or specifically designed wire-fabric supports fabricated of plastic.

g. Precast concrete supports shall be wedged-shaped, not larger than 3-1/2 by 3-1/2 inches, of thickness equal to that indicated for concrete cover and have an embedded hooked tie-wire for anchorage.
h. Supports for bars in concrete with formed surfaces exposed to view or to be painted shall be plastic-coated wire, stainless steel or precast concrete supports.
i. Bar supports shall comply with the requirements of ACI SP-66.
j. Bar supports used in precast concrete with formed surfaces exposed to view shall be the same quality, texture and color as the finish surfaces.
2.5 MATERIAL HANDLING, DELIVERY, & STORAGE
A. Protection:

1. Protect reinforcement before, during and after installation and protect the installed Work and materials of other trades. Handle and protect all reinforcement per the applicable ASTM material standard.
2. Store in a manner to prevent fouling with dirt, grease and other bond-breaking coatings.

3. Use all necessary precautions to maintain identification after the bundles are broken.

B. Replacements:

1. In the event of damage, immediately make all repairs and replacements necessary to the approval of the Engineer at no additional cost to the Port.
2.6 DELIVERABLES

2.7 QUALITY ASSURANCE
A. General

1. Perform material tests, specified and required by applicable standards, by an approved laboratory and certified to demonstrate that the materials are in conformance with the specifications.
2. Tests, inspections, and verifications shall be performed and certified at the Contractor's expense.
B. Reinforcement Steel Tests
1. Mechanical testing of steel shall be in accordance with ASTM A370 except as otherwise specified or required by the material specifications.
2. Tension tests shall be performed on full cross-section specimens using a gage length that spans the extremities of specimens with welds or sleeves included.
3. Chemical analyses of steel heats shall show the percentages of carbon, phosphorous, manganese, sulphur and silicon present in the steel.
C. Radiographic Examination of Welds
1. Radiographic examination of welds shall be in accordance with ASTM E94 and shall be performed and evaluated by an approved testing agency adequately equipped to perform such services.
PART 3   EXECUTION

3.1 PROJECT INFORMATION

3.2 PREPARATION FOR EXECUTION OF WORK
A. Inspection:

1. Prior to installation of this section, carefully inspect the installed Work of other trades and verify that such Work is complete to the point where this installation may properly commence.

B. Order Lists:
1. Before ordering material, furnish all submittals for approval by the Engineer. Do not order material until such lists and bending diagrams have been approved. The approval of order lists and bending diagrams by the Engineer shall in no way relieve the Contractor of responsibility for the correctness of such lists and diagrams.

3.3 EXECUTION OF WORK
A. Reinforcing Steel Bars
1. Fabrication:
a. Bend all bars cold to the shapes indicated on the drawings unless otherwise approved by the Engineer.
b. Zinc-coated and epoxy-coated bars shall be mill-bent prior to coating.

c. Do not field-bend bars partially embedded in concrete except as indicated on the drawings or as approved by the Engineer.
d. Make bends and hooks in accordance with the applicable portions of the [Seattle Building Code] [International Building Code] and the CRSI Manual of Standard Practice.

2. Placing and Fastening:

a. Place all steel reinforcement accurately and hold firmly in the position indicated on the drawing during the placing and setting of concrete.
b. Tie bars at all intersections, except where spacing is less than one foot in each direction, and then tie alternate intersections.
c. Wire tie ends shall face away from the forms.
d. Provide the following minimum concrete covering of reinforcement:

(1) Concrete below ground deposited against forms: 2 inches

(2) Concrete deposited against earth: 3 inches

(3) Concrete elsewhere: As indicated on the drawings, or as required by ACI 318 where specific information is not provided.

e. Maintain the minimum distance from the forms by means of stays, blocks, ties, hangers, or other approved supports.
(1) Blocks for holding reinforcement from contact with the forms, shall be precast mortar blocks of compressive strength not less than 3750 psi of approved shape and dimensions, or approved metal chairs. Blocks are not permitted in pile caps or other structures exposed on the underside of a dock.

(2) Metal chairs which are in contact with the exterior surface of the concrete shall be plastic-coated or galvanized.
(3) Separate layers of bars by plastic chairs, by precast mortar blocks of compressive strength not less than 3750 psi, or by other equally suitable devices. The use of pebbles, pieces of broken stone, brick, metal pipe, and wooden blocks will not be permitted.
(4) The minimum spacing between bars shall be one bar diameter or one inch minimum, but not less than 1-1/3 times the maximum size of coarse aggregate.
f. Place reinforcement, inspect, and obtain approval of the Engineer before placing concrete. Concrete placed in violation of this provision may be rejected and removal required, to be followed by placing of new reinforcing steel and concrete by the Contractor at no additional cost to the Port.

g. In the event that conduits, piping, inserts, sleeves, or other items interfere with placing reinforcement as indicated on the drawings or as otherwise required, immediately consult the Engineer and obtain approval of new procedure before placing concrete.

3. Splicing:

a. Furnish all reinforcement in the full lengths indicated on the drawings. Splicing of bars, except when indicated on the drawings, will not be permitted without written approval of the Engineer. When approved, stagger splices as far as possible.

b. Unless shown otherwise, lap splice for with lengths as dictated by ACI 318, but no less than 18 inches.
(1) If bars are epoxy-coated, multiply minimum lap splice length by 1.5.

(2) Lapped bars shall be placed in contact and securely tied or spaced transversely apart to permit the embedment of the entire surface of each bar in concrete.
(3) Lapped bars shall not be spaced farther apart than one-fifth the required length of lap or 6 inches
c. Weld reinforcing steel only as indicated on the drawings unless authorized otherwise, in writing, by the Engineer.
(1) Welding shall be performed in accordance with Section 05 05 23 – Welding.
(2) When welding reinforcing bar splices, use low-hydrogen electrodes with preheat and interpass temperatures of not less than 200°F Clean welds of all slag.
d. Bar couplers shall be used only as indicated on the drawings unless authorized otherwise, in writing, by the Engineer.
B. Pretension Strands
1. The designs for the pre-stressing of the [piling] [deck panels] [___] are indicated on the drawings. Employ whatever methods and equipment are necessary to comply with the design requirements.

2. Accurately hold pre-stressing elements in position and stress them by jacks. Maintain a complete record of the jacking force and the elongations produced thereby. Several units may be cast in one continuous line and stressed at one time. Leave sufficient space between ends of units to permit access for cutting after the concrete has attained the required strength.

3. Equip hydraulic jacks with accurately reading, calibrated pressure gages. The Contractor may elect to substitute screw jacks or other types of jacks for hydraulic jacks. In that case, proving rings or other approved devices must be used in connection with the jacks. A certified calibration curve must accompany each device or hydraulic jack.

4. Welding of steel reinforcing bars or pre-tensioning strands will not be allowed unless indicated on the drawings. No welds or grounds for welding equipment may be made on the forms or on the member after the pre-stressing steel has been installed.

5. Release the pre-tensioning reinforcement in such a manner as to produce minimum tension stresses in the concrete. Do not release until tests on concrete cylinders, manufactured under the same conditions as the member, indicate that the concrete has attained a compressive strength of [4,200] psi. If the member has been heat-cured, maintain the temperature under the enclosure above 60°F until the stress is transferred to the concrete.

6. Employ necessary safety measures to prevent accidents due to possible breaking of the pre-stressing steel or slipping of the grips during the pre-stressing process. Strand vises shall be specifically designed for the size and strength of strand used.

C. Cleaning Reinforcement
1. Steel reinforcement, at the time concrete is placed around it, shall be free from loose rust or mill scale, oil, paint and all other coatings that will destroy or reduce the bond between steel and concrete.
3.4 DELIVERABLES

3.5 QUALITY ASSURANCE
A. Qualifications of Workers:

1. Provide at least one person who shall be present at all times during execution of this portion of the Work. This person shall be thoroughly trained and experienced in placing the types of concrete specified and shall direct all Work performed under this section.

2. Thoroughly trained and experienced journeyman concrete finishers shall be [employed] [responsible] for finishing of exposed surfaces.
B. Codes and Standards:
1. In addition to complying with all pertinent codes and regulations, comply with all pertinent recommendations contained in ACI 315.
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2
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