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Project Specific Special

SECTION 503

REINFORCING STEEL

Special Provisions
503‑1.01 DESCRIPTION. Add the following: This work also includes epoxy coating  reinforcing steel bars as indicated in the Plans or specifications. (2/8/96)R38

503-3.05 SPLICING. Remove this Subsection and replace with the following:

Splice straight reinforcing bars using lap splicing, welded butt joints, mechanical butt splicing, welded lap splicing, or mechanical lap splicing.  Do not use lap splicing for reinforcing bars greater than 40 mm in diameter. 

Splice spiral reinforcing bars using welded butt joints, welded lap splicing or mechanical lap splicing.  Anchor each end unit of spiral reinforcing bar by lapping the free end of the bar to the continuous spiral and using either a welded lap splice or a mechanical lap splice. 

Stagger splices in adjacent reinforcing bars, unless otherwise shown on the Plans or approved by the Engineer. The distance between staggered lap splices shall be greater than the lapped splice length. Staggered butt splices at least 600 mm.

Reinforcing bars may be continuous at locations where splices are shown on the Plans.  Locate splices based upon using available commercial lengths where practicable except where shown otherwise in the Plans.

503-3.05A  Lap Splicing
1. General:  Splices made by lapping shall consist of placing the reinforcing bars in contact and wiring them together in such a manner as to maintain the alignment of the bars and to provide minimum clearances.

Provide a minimum clear distance of 50 mm between the spliced bars and the nearest adjacent bar.  Do not reduce the minimum clearance to the surface of the concrete specified in Subsection 503-3.04, Placing and Fastening.

Use lapped splices that are at least 50 bar diameters long or as indicated on the Plans.

2. Qualifications:  No qualifications apply when lap splicing.

3. Testing/Inspection: Field verify lap splice length. 
503-3.05B  Welded Butt Joints
1. General: Butt joints in reinforcing bars shall be complete joint penetration (CJP) groove welds conforming to the requirements in AWS D1.4-98 except as noted below.

Use the joint details and dimensions as shown in Figure 3.2 (A) (B) (D) and (E), “Direct Butt Joints” of AWS D1.4-98. Do not use split pipe backing.

Use electrodes classified as “Nickel-Steel” as referenced in AWS A5.5, A5.28, or A5.29.  

Preheat reinforcing bars in accordance with AWS D1.4-98 for a distance of not less than 150 mm on each side of the joint prior to welding.  Protect welding areas from air currents, drafts and precipitation to prevent loss of heat or loss of arc shielding.  Submit the method of protection of the welding area to the Engineer for approval.  

Submit all AWS required test assemblies to the Engineer.  

2. Qualifications: The operator and procedure qualification tests may be performed simultaneously.

Submit a welding plan to the Engineer for approval.  The welding plan must consist of at least the following items:

1. Qualifications of Quality Control (QC) Inspector(s)

2. Welding Procedure Specifications (WPS)

3. Procedure Qualification Records (PQR), if applicable

4. Welder Performance Qualification Records (WPQR)

5. Type and extent of Nondestructive Examination (NDE) to be performed

3. Testing/Inspection:  

A. Shop Welds: When complete joint penetration groove welded joints are used, furnish job control tests from a qualified testing laboratory.  A job control test shall consist of the fabrication, under conditions used to produce the splice, and the physical testing of 6 sample splices for each lot of 150 splices. The Engineer or Engineer’s authorized representative shall designate when samples for job control tests are to be fabricated and shall determine the limits of the lot represented by each job control test.

A lot of shop produced complete joint penetration welded butt joints is defined as 150, or fraction thereof, of the same type of welds used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice shall consist of a splice to connect two 760 mm, or longer bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work.  Shorter sample splice bars may be used if approved by the Engineer.

When samples are tested by a commercial agency, the test shall be witnessed by the Engineer or the Engineer's authorized representative.

Identify sample splices with weatherproof markings prior to shipment to the testing laboratory.

Should the average of the results of tests made on the 6 sample splices or should more than one sample splice in any job control test fail to meet the requirements for splices, all splices represented by that test shall be rejected and shall be replaced at your expense.

B. Field Welds: All field welded complete joint penetration direct butt joints may be subjected to nondestructive examination using radiographic examination (RT).  The radiographic procedure shall be in accordance with AWS D1.1:2002, Section 6, except for Section 6.17, RT Procedures. The standards of acceptance shall be in accordance with AWS D1.4-98, Section 4.4.2 and Section 4.4.8. 

Perform radiographic examinations on a random sample of 25 percent of the total number of direct butt joint welds.  The Engineer will select the direct butt joints that will compose the sample.  Sample joints shall be tested in the presence of the Engineer or the Engineer’s authorized representative.  

If more than 3 butt joints that have been radiographically examined are defective, a second random sample of 25 percent of the total number of direct butt joint welds shall be examined.  If more than 3 direct butt joints that have been radiographically examined in the second sample are defective, all remaining direct butt joints shall be radiographically examined.  

Repair all weld defects in accordance with the requirements of AWS D1.4-98.  

Provide sufficient access to the job site to permit the Engineer or the Engineer’s authorized representative to perform any additional inspection or testing.

Notify the Engineer in writing 48 hours prior to performing any radiographic examinations.  

Make two exposures for each complete joint penetration direct butt joint.  For each of the 2 exposures, center the radiation source on each bar to be radiographed.  Make the first exposure with the radiation source placed at zero degrees from the top of the weld and perpendicular to the weld root and identify with a station mark of “0”.  Make the second exposure at 90 degrees to the “0” station mark and identify with a station mark of “90”. 

Clearly identify each direct butt joint on each radiograph. Establish the radiograph identification and marking system with the Engineer before radiographic inspection begins. Identify film using lead numbers and letters. Do not use etching, flashing or writing to identify film.  Each piece of film identification information shall be legible and shall include, as a minimum, the following information:

1. Contractor’s name

2. Date

3. name of nondestructive testing firm

4. initials of radiographer

5. weld number

Identify a repaired weld by placing the letter “R” followed by the weld repair number on the radiographic film using lead numbers and letters.

Record the results of all radiographic interpretations on a signed certification. Keep a copy of the certification with the film packet.

503-3.05C  Mechanical Butt Splices

1. General:  Use one of the following types of mechanical butt splices:
A. Sleeve‑Threaded Mechanical Butt Splices: The sleeve‑threaded type of mechanical butt splices shall consist of a steel splice sleeve with tapered interior threads that joins the reinforcing bars with matching tapered threads.  Taper the threads to such a degree that cross threading shall not occur during assembly.
B. Mark each splice sleeve with the heat treatment lot number.
C. After completion of assembly the splice shall be tightened to a torque value recommended by the manufacturer for reinforcing bars smaller than 25 mm in diameter and to a torque value of not less than 270 N·m for reinforcing bars equal to or greater than 25 mm in diameter.
D. Sleeve‑Swaged Mechanical Butt Splices: The sleeve‑swaged type of mechanical butt splices shall consist of a seamless steel sleeve applied over the ends of the reinforcing bars and swaged to the bars by means of a hydraulic press.
E. Sleeve‑Lockshear Bolt Mechanical Butt Splices:  The sleeve‑lockshear bolt type of mechanical butt splices shall consist of a seamless steel sleeve, 2 serrated steel strips welded to the inside of the sleeve, center hole with centering pin, and bolts that are tightened until the bolt heads shear off, and the bolt ends are embedded in the reinforcing bars.
F. Two‑Part Sleeve‑Friction Bar Mechanical Butt Splices:  The two‑part sleeve‑friction bar type of mechanical butt splices shall consist of a shop machined two‑part threaded steel sleeve whose ends are friction welded, in the shop, to the reinforcing bars ends.
Engineer’s approval of a mechanical butt splice shall be based upon manufacturer’s technical data, test results, and other necessary proof of satisfactory performance. Engineer’s approval shall also be based upon the successful results of tests performed by the Department on sample splices and splice material furnished by the manufacturer. A design must be resubmitted for approval if there is any change in the details or materials previously submitted and on file.

The total slip, measured between gage points clear of the splice sleeve, of the reinforcing bars within the splice sleeve after loading in tension to 200 MPa and relaxing to 20 MPa shall not exceed 250 µm for reinforcing bars 43 mm in diameter and smaller and 750 µm for reinforcing bars 57 mm in diameter.

Conform with the manufacturer's recommendations when splicing, except as modified in this section.  Splices shall be made using manufacturer's standard equipment, jigs, clamps and other required accessories.

Cut the ends of reinforcing bars to be spliced square.

Provide a clear cover of not less than 40 mm measured from the surface of the concrete to the outside of the splice sleeve.  Adjust stirrups, ties and other reinforcement if necessary to provide clear cover.

Furnish the following information for each shipment of splice material for review and approval by the Engineer:
1. The type or series identification of the splice material.

2. The heat treatment lot number for sleeve‑threaded type sleeves.

3. The bar grade and size number to be spliced by the material.

4. A copy of the manufacturer's catalog giving complete data on the splice material and procedures.

5. A statement that the splicing systems and materials used in accordance with the manufacturer's procedures shall develop not less than a minimum tensile strength of 550 MPa, based on the nominal bar area, and shall comply with the total slip requirements and the other requirements in these specifications.

6. A statement that the splice material conforms in all respects to the details and materials of a specific approved design. 

2. Qualifications:  Procedures to be used in making splices in reinforcing bars shall be qualified by tests performed by you on sample splices of the type to be used, before making splices to be used in the work.

Each operator qualification test for mechanical splices shall consist of 2 sample splices.  Each mechanical splice procedure test shall consist of 2 sample splices.

For sleeve‑threaded, sleeve‑lockshear bolt and two‑part sleeve friction bar mechanical butt splices, sample splices shall be made on the largest reinforcing bar size to be spliced by the procedure or operator being tested, except that 43 mm diameter bars may be substituted for 57 mm diameter bars.

For sleeve‑swaged mechanical butt splices, sample splices shall be made on the largest reinforcing bar size of each deformation pattern to be spliced by the procedure or operator being tested. 

Each operator qualified for mechanical splicing of reinforcing bars of a given size shall be considered also qualified for all reinforcing bar sizes smaller than those used in making the tests.

A separate operator qualification test or procedure test shall be performed for each mechanical splicing position and procedure that the operator is expected to use on the work.

Mechanical splice procedures and operators may be approved by the Engineer, based upon approval of previous tests performed on appropriate sample splices.

Completed sample splices shall be at least one meter long with the splice at mid‑length.  The sample splices shall be made and tested by you in the presence of the Engineer or the Engineer's authorized representative.  When samples are tested by a commercial agency, the test shall be witnessed by the Engineer or the Engineer's authorized representative.

3. Testing/Inspection: When mechanical butt splices are used, furnish job control tests from a qualified testing laboratory.  A job control test shall consist of the fabrication, under conditions used to produce the splice, and the physical testing of 6 sample splices for each lot of 150 splices. The Engineer will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of mechanical butt splices is defined as 150, or fraction thereof, of the same type of mechanical butt splices used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice shall consist of a splice made to connect two 760 mm, or longer bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work.  Shorter sample splice bars may be used if approved by the Engineer.

Sample splices shall be made and tested in the presence of the Engineer or the Engineer's authorized representative.

Sample splices shall be suitably identified with weatherproof markings prior to shipment to the testing laboratory.

For sleeve‑threaded mechanical butt splices, the reinforcing bars to be used for job control tests shall be fabricated on a random basis during the cutting of threads on the reinforcing bars of each lot and shipped to the job site with the material they represent.

Should the average of the test results for the 6 sample splices or should more than one sample splice in any job control test fail to meet the requirements, all splices represented by that test shall be rejected and shall be replaced at your expense.
503-3.05D Welded Lap Splicing
1. General:  Welded lap splicing shall conform to the details shown on the Plans and the following requirements:

Conform to the requirements of AWS D1.4-98 except as modified in these specifications.

For the SMAW process, electrodes shall be purchased in hermetically sealed containers or dried for 2 hours at 230°C to 260°C before use.  Immediately after removal from hermetically sealed containers or from drying ovens, the electrodes shall be stored in ovens held at a temperature of at least 120°C.  Electrodes not used within 4 hours after removal from hermetically sealed containers or from drying or storage ovens shall be redried before use.

Welding shall not be performed in inclement or wet weather unless satisfactory protection is provided.

Flare welds may be made in one pass.

Tack welding for alignment purposes will be permitted when the tack weld will be consumed by the subsequent weld.

Individual hoops, made continuous with welded butt joint splices, may be substituted for bar spiral reinforcement.

The deviation in alignment of reinforcing bars at a welded lap splice shall not be more than 6 mm over a one‑meter length of bar.

2. Qualifications:  Welders and weld procedures shall be qualified in conformance with the requirements in AWS D1.4-98.  

Procedures to be used in making splices in reinforcing bars and welders and operators employed to make splices in reinforcing bars shall be qualified by tests performed by you on sample splices of the type to be used, before making splices to be used in the work.

Submit a welding plan to the Engineer for approval.  The welding plan shall consist of the following items:

1. Qualifications of Quality Control (QC) Inspector(s) 

2. Welding Procedure Specifications (WPS)

3. Procedure Qualification Records (PQR), if applicable

4. Welder Performance Qualification Records (WPQR)

5. Type and extent of Nondestructive Examination (NDE) to be performed

3. Testing/Inspection:  Visual inspection of completed welds shall show no evidence of cracks, lack of fusion, undercutting, excessive piping, porosity or inadequate size.

Complete lap splices shall develop a minimum tensile strength, based on the nominal bar area, of 550 MPa for ASTM A 706M bars.  

503-3.05E Mechanical Lap Splicing

1. General:  The mechanical lap splice shall be a unit consisting of a sleeve, in which the reinforcing bars are positioned, and a wedge driven through holes in the sleeve and between the reinforcing bars.  The mechanical lap splice shall only be used for splicing non-epoxy-coated deformed reinforcing bars less than 20 mm in diameter.  

Slip requirements do not apply to mechanical lap splices.

2. Qualifications:  Procedures to be used in making splices in reinforcing bars shall be qualified by tests performed by you on sample splices of the type to be used, before making splices to be used in the work.

Each operator qualification test for mechanical splices shall consist of 2 sample splices.  Each mechanical splice procedure test shall consist of 2 sample splices.

For sleeve‑swaged mechanical lap splices, sample splices shall be made on the largest reinforcing bar size of each deformation pattern to be spliced by the procedure or operator being tested. 

Each operator qualified for mechanical splicing of reinforcing bars of a given size shall be considered also qualified for all reinforcing bar sizes smaller than those used in making the tests.

A separate operator qualification test or procedure test shall be performed for each mechanical splicing position and procedure that the operator is expected to use on the work.

Mechanical splice procedures and operators may be approved by the Engineer, based upon approval of previous tests performed on appropriate sample splices.

3. Testing/Inspection:   When mechanical lap splices are used, furnish job control tests from a qualified testing laboratory.  A job control test shall consist of the fabrication, under conditions used to produce the splice, and the physical testing of 6 sample splices for each lot of 200 splices. The Engineer will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of mechanical lap splices is defined as 200, or fraction thereof, of the same type of mechanical lap splices used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice shall consist of a splice made to connect two 760 mm, or longer bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work.  Shorter sample splice bars may be used if approved by the Engineer.

Sample splices shall be made and tested in the presence of the Engineer or the Engineer's authorized representative.

Sample splices shall be suitably identified with weatherproof markings prior to shipment to the testing laboratory.

Should the average of the results of tests made on the 6 sample splices or should more than one sample splice in any job control test fail to meet the requirements for splices, all splices represented by that test shall be rejected and shall be replaced at your expense.
503‑5.01 BASIS OF PAYMENT. Add the following: If epoxy coating the reinforcing steel is required, it shall be a subsidiary obligation and no separate payment shall be made.(2/8/96)R38

Delete the second paragraph and replace with the following:  Item 503(1): The contract lump sum payment shall be full compensation for furnishing, placing, splicing, and testing reinforcing steel as indicated on the Plans and specifications. Increase in weight of reinforcing due to splices shall not be paid for. All materials, equipment and labor required to splice reinforcement shall be paid for under the contract lump sum price.
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