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1) 3:15-3:25 p.m. Call to order/introductions/summary

e The meeting was called to order at 3:15 by Michael Mebrahtu
(AASHTO).

e A summary of the RSW program was given by the chair, Merrill
Zwanka (SC). He mentioned that the ILDOT was the AASHTO
Designated Laboratory for this program.

o Present at the meeting:

Zwanka, Merrill South Carolina Department of Chair Voting
Transportation
Seward, Kenny Oklahoma Department of Transportation Vice Chair Voting
Ingram, Steven Alabama Department of Transportation Member Voting
Pickett, William Alabama Department of Transportation Member Non-Voting
San Angelo, Michael Alaska Department of Transportation and Member Voting
Public Facilities
Sandoval-Gil, Jesus Arizona Department of Transportation Member Voting
Moore, Joshua California Department of Transportation Member Voting
Boardman, Jonathan Connecticut Department of Transportation Member Voting
Delorenzo, Richard Florida Department of Transportation Member Voting
il 2025 Annual AASHTO Product Evaluation & Audit Solutions Meetin
4 PRODUCT Connecticut Convention Center — Hartford, CT I
EVALUATION

& AUDIT

SOLUTIONS



& AUDIT

SOLUTIONS

Dietz, Dana Idaho Transportation Department Member Voting
Tobias, Daniel lllinois Department of Transportation Member Voting
Khoda, Mahbub lowa Department of Transportation Member Voting
Leibrock, Christopher Kansas Department of Transportation Member Voting
Morris, Justin Louisiana Department of Transportation and | Member Voting
Development
Holt, Shawn Massachusetts Department of Member Voting
Transportation
Bennett, Todd Missouri Department of Transportation Member Voting
Stelzer, Mike New York State Department of Member Voting
Transportation
Porter, Stephen North Carolina Department of Transportation | Member Voting
Chess, Dean Oregon Department of Transportation Member Voting
Hodges, Darin South Dakota Department of Transportation | Member Voting
Young, David Tennessee Department of Transportation Member Voting
Michalk, Teresa Texas Department of Transportation Member Voting
Shi, Bin Utah Department of Transportation Member Voting
Wild, Jim Vermont Agency of Transportation Member Voting
Sakowicz, Lukasz Virginia Department of Transportation Member Voting
Mance, Michael West Virginia Department of Transportation Member Voting
Wise, Whitney Wyoming Department of Transportation Member Voting
Malusky, Katheryn American Association of State Highway and Liaison/ Program Non-Voting
Transportation Officials Director
Mebrahtu, Michael American Association of State Highway and Liaison Non-Voting
Transportation Officials
King, Timothy American Association of State Highway and | AASHTO Staff Non-Voting
Transportation Officials
Lane, Danny Tennessee Department of Transportation Member Non-Voting
Short, Temple South Carolina Department of Member Non-Voting
Transportation
Galarza, Patrick New York State Department of Member Non-Voting
Transportation
Garbee, W North Carolina Department of Transportation | Member Non-Voting
Gow, lan Massachusetts Department of Member Non-Voting
Transportation
Nolan, Steven Florida Department of Transportation Member Non-Voting
Conway, Robert Federal Highway Administration Member Non-Voting
Huggins, Daniel Louisiana Department of Transportation and | Member Non-Voting
Development
Hanna, George West Virginia Department of Transportation Member Non-Voting
Aldridge, Michael lllinois Department of Transportation Member Non-Voting
Reeves, Johnathan lllinois Department of Transportation Member Non-Voting
Morris, Bryden Nucor Steel Industry Participant Non-Voting
Maharaj, Candace Nucor Steel Industry Participant Non-Voting
Homic, Joe CMC Industry Participant Non-Voting
Holleman, Justin Insteel Wire Products Industry Participant Non-Voting
Nissen, Erik Nucor Steel Industry Participant Non-Voting
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Miljus, George Nucor Steel Industry Participant Non-Voting
Vigil, Ramon Wire Mesh Corporation Industry Participant Non-Voting
De la Luz, Romar Wire Mesh Corporation Industry Participant Non-Voting
Wagner, Richard Insteel Wire Products Industry Participant Non-Voting
Toller, Brent Concrete Reinforcing Steel Institute Industry Association | Non-Voting
DeWitt, Troy TD Auditing and Program Management AASHTO Contractor | Non-Voting
Hughes, Scott SEH Consulting AASHTO Contractor | Non-Voting
Sarcinella, P.E., Robert Sarc. Engineering & Consulting Services AASHTO Contractor | Non-Voting
Chestnut, Brian BTB Consulting AASHTO Contractor | Non-Voting
Mueller, Matt M.W. Mueller Inspection & Consulting AASHTO Contractor | Non-Voting
Rowden, Raymond RTR Inspection & Consulting AASHTO Contractor | Non-Voting
Dupler, Douglas Double D Audit & Consulting Services AASHTO Contractor | Non-Voting
Hughes, Ed Hughes Contracting & Consulting Services AASHTO Contractor | Non-Voting

2) 3:25-3:30 p.m. RSW informational webinar
e Topics covered in the RSW Webinar were detailed by Merrill.

3) 3:30-3:45 p.m. Status update — 2024 audit program
¢ RWS Audit status was presented by Ed Hughes (AASHTO Auditor)
and Merrill. (See presentation)
o Rebar - 37 mills were audited in 25 states
= 35 mills are A615 (M 31 Type S) compliant
= 32 mills are A706 (M31 Type W) compliant
= 2 mills are A955 compliant
= 4 mills are M 227 compliant
= 2 mills are A1035 compliant
o WWR/WIRE - 41 manufacturers in 17 states
= 28 manufacturers are A1064 WWR compliant
= 1 manufacturer is A1064 WWR non-compliant
= 12 manufacturers are A1064 WIRE compliant
o 7 Wire strand — 4 manufacturers in 5 states
= 9 plants are A416 compliant
o 74 Total Corrective Action Reports (CARS)
= 20 were minor (documentation)
7 for REBAR
8 for WWR
1 for WIRE
4 for STRAND
= 54 were major (testing/calibration)

AASHIO

PRODUCT
EVALUATION
& AUDIT

SOLUTIONS

2025 Annual AASHTO Product Evaluation & Audit Solutions Meeting
Connecticut Convention Center — Hartford, CT



14 for REBAR
35 for WWR
4 for WIRE
1 for STRAND
» 0 unresolved
o Examples of the various comparison reports were shown
o A request was put out for states asking if they would be willing
to assist with sampling at the mills that are in their state.

4) 3:45-3:50 p.m. Status update — 2025 audit program
e Michael and Ed gave a presentation on the 2025 audit program
status.
o 41 audits conducted so far in 2025
o 83 audits anticipated for 2025
» REBAR - 35 audits

= WWR - 27 audits
= SWS -9 audits
= WIRE - 8 audits

SSTL — 2 audits

5) 3:50-3:55 p.m. RSW wellness check
e AASHTO Contractor, Bill Real, updated the committee about his
recent wellness check report for the RSW program. He stated that
the program is doing really well and that he had no recommendations
for improvement at this time. Bill mentioned that 21 of the 48 states
responding to his survey do not have an approved list of suppliers.

Reinforcing Steel and Wire':{RSW}

- Responses from 48 states

- Required by 22 states

- Allowed by 2 states

- Notused by 24 states

- Nine more states require | * o
RSW since 2017 '
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e AASHTO Contractor, Robert Sarcinella (Sarc), wanted to know why
certain states do not use the program.

e Arizona DOT added that they help sample with the audits but they do
not use the program. The reason for not using the program is
because of the amount of testing they would have to perform.

¢ Bill responded that the states do not have to abandon their current
program to use the RWS program. Merrill informed the committee
about how South Carolina uses this program and how they continue
to take field samples yet they have reduced the number obtained
which results in reduced laboratory testing.

6) 3:55-4:10 p.m. Proposed work plan revisions for 2026

e Ed went over proposed changes to the work plan. (See attachment).

e Most of the changes are mainly to clarify things that are already being
done.

e To make it easier for producers to know what documents are required
for their type of product audit, the required specifications are now
spelled out individually for each program.

e Dan Tobias (IL) recommended that Note 7 and 8 should not be notes
and should be moved into the body of the work plan.

7)4:10-4:15 p.m. Update on COMP TS 4f — Metals
e Merrill gave an update on COMP items that may affect the RSW audit
program.
o Standards updated for August 2025 (ASTM Equivalencies)
» M 203, Steel Strand, Low Relaxation, Uncoated Seven-
Wire for Concrete Reinforcement
e Added Section on traceability and removed all
references to reel or reelless.
» M 227, Steel Bars, Carbon, Merchant Quality, Mechanical
Properties
e Section 6.1, added a third decimal place to
Phosphorus and Sulfur percentages.
= M 336, Steel Wire and Welded Wire, Plain and Deformed,
for Concrete Reinforcement
e Removed size limitation on smaller wire and set
consistent weld shear strength.
= T 244, Mechanical Testing of Steel Products
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e Added ASTM A1058 as a reference, modified
section 16.1, added a note to Annex H “Rounding’
noting that Table H.1 follows A1058 not ASTM A
370
o Spring 2025 Technical Subcommittee Ballot Items
= M 31, Deformed and Plain Low-Alloy Steel Bars for
Concrete Reinforcement
e Added definition of a lot and deleted Note 3.
» T 244, Mechanical Testing of Steel Products
e No ballot. ASTM editorially revised Annex A8 on
rounding of test data, but this did not affect T 244

Annex H.

H

8) 4:15-4:20 p.m. RSW Datamine updates
e Michael gave update on DataMine.

e Katherine Malusky (AASHTO) had additional comments on DataMine
and how to determine if a plant is compliant.

9) 4:20-4:30 p.m. Industry concerns/open discussion

¢ Industry member Robert Wagner (Insteel) stated that there have
been no questions from the WWR industry pertaining to the RSW
program.

¢ Industry member George Miljus (Nucor) talked about a task group in
ASTM discussing deformation height and spacing from post
fabricated bars. He also talked about their new facility (Lexington,
NC) that is using a robotic test lab.

— e 2025 Annual AASHTO Product Evaluation & Audit Solutions Meeting
Esgl?l.lll:'l.!iON Connecticut Convention Center — Hartford, CT

& AUDIT

SOLUTIONS



e Sarc and AASHTO Auditor, Matt Mueller, added comments about
coiled/spooled bars and the issues with straightening.

e Ohio DOT stated they have seen issues with Epoxy bars, as the
RSW program does not cover them.

e Meeting adjourned at 4:31 p.m.
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AASHTO

Solutions

Reinforcing Steel and Wire 2024 Overview

Reinforcing Steel and Wire (RSW)

Materials audited by RSW
1. Rebar

2. Welded Wire Fabric

3. Wire

/4. Seven Wire Strand

Rebar Manufacturers
Audited — 37 (25 States)

A615 Compliant = 35 Mills
A706 Compliant = 32 Mills
Ags5 Compliant = 2 Mills
M227 Compliant = 4 Mills

A1035 Compliant = 2 Mills

WWR/WIRE Manufacturers
Audited — 41 (17 States)

A1064 WWR Compliant = 28
A1064 WWR Non-compliant =1

A1064 WIRE Compliant = 12

7 Wire Strand Manufacturers
Audited 4 (5 States)

A416 Compliant = g Plants

Audit Overview
Total CAR's = 74

Minor = 20 (Documentation)

Major = 54 (Testing/Calibration)

Un-resolved = o
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CAR Break Down CAR Break Down

Minor = 20 (Documentation)
Major = 54 (Testing)
Un-resolved =0

EPRODUCT Rebar Comparison Worksheet

CAR Break Down EVRLLion

WWR Comparison Worksheet
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AASHTO Product Evaluation and Audit Solutions Committee Work
Plan for

Evaluation of Reinforcing Steel and Wire
Manufacturers

Designation: RSW-264-01

1. SCOPE

1.1 AASHTO Product Evaluation and Audit Solutions serves the member departments of the
American Association of State Highway and Transportation Officials (AASHTO).

1.2 This Technical Committee Work Plan (hereafter referred to as the “Work Plan”) covers the
product-specific criteria for the evaluation of Reinforcing Steel Manufacturers. This work
plan is intended to be utilized with Standard Practice SP01, Qualification of Highway Product
Manufacturers Through the Use of AASHTO Audits, to provide a comprehensive audit
program for the following reinforcing steel products:

e Reinforcing Steel Bar (REBAR)

e Seven-Wire Steel Strand for Prestressed Concrete (PC Strand) (SWS)
e Stainless Steel Reinforcing Bar (SSTL)
e  Welded Wire Reinforcement (WWR)
e  Wire Reinforcement (WIRE)
1.3 The purpose of the program is to establish a list of Manufacturers and products that comply

with the quality control and product testing requirements of this program. AASHTO member
departments can then use this information in their quality assurance program for
Manufacturer/product acceptance. This may include utilizing this information to establish a
qualified Manufacturer list, a qualified products list, or both. By participating in this program,
the Manufacturer agrees to produce product that meets or exceeds the requirements in the
applicable AASHTO/ASTM Designation Standard(s) and follow the minimum quality control
provisions of their Quality Program.

1.4 Testing of the Manufacturer’s product(s) against the applicable standard(s) and auditing the
Manufacturer’s in-plant quality control facilities and procedures are included in this program.
The Manufacturer agrees that AASHTO may use the test results and audit reports along with
other relevant information for review and verification of compliance with this audit program
and the applicable AASHTO/ASTM Designation Standard(s).

1.5 During the audit, the Auditor (or Designee) will have free access to all parts of the
Manufacturer's work that concern the manufacture of the product. The Manufacturer will
afford the Auditor all reasonable accommodations to assure the Auditor that the product is
being furnished in accordance with the Work Plan. All tests for the Manufacturer tested
samples and audit review will be made at the place of manufacture, unless otherwise specified,
and will be conducted so as not to interfere unnecessarily with the operation of the facility.

1.6 This Work Plan may involve hazardous materials, operations, and equipment. It does not
purport to address all safety problems associated with its use. It is the responsibility of the
Page 1 of 9987
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user of this Work Plan to establish the appropriate safety and health practices and determine
the applicability of regulatory limitations prior to use.

2. REFERENCED DOCUMENTS

2.1 AASHTO Standards:
Reinforcing Steel Bar (REBAR)

e M3IM/M 31 Deformed and Plain Carbon and Low-Ally Steel Bars for Concrete
Reinforcement

e M227M/M 227  Steel Bars, Carbon, Merchant Quality, Mechanical Properties

e M 334M/M 334 Uncoated, Corrosion-Resistant, Deformed and Plain Chromium Alloyed,
Billet-Steel Bars for Concrete Reinforcement and Dowels

o T244 Mechanical Testing of Steel Products

e T415 Standard Method of Test for Weight and Diameter for Carbon-Steel for
Steel Wire and Welded Wire Reinforcement for Concrete

Seven-Wire Steel Strand for Prestressed Concrete (PC Strand) (SWS)

e M203M/M 203 Steel Strand, Uncoated Seven-Wire for Concrete Reinforcement

e T244 Mechanical Testing of Steel Products

e TA415 Standard Method of Test for Weight and Diameter for Carbon-Steel for
Steel Wire and Welded Wire Reinforcement for Concrete

Welded Wire Reinforcement (WWR)/Wire Reinforcement (WIRE)

e M 336M/M 336 Standard Specification for Steel Wire and Welded Wire, Plain and
Deformed. for Concrete Reinforcement

o T244 Mechanical Testing of Steel Products
o—T415 Standard Method of Test for Weight and Diameter for Carbon-Steel for
Steel Wire and Welded Wire Reinforcement for ConcreteM-34M/M-31

Page 2 of 9987
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2.2 ASTM Standards:
Reinforcing Steel Bar (REBAR)/Stainless Steel (SSTL)

e A370 Standard Test Methods and Definitions for Mechanical Testing of Steel
Products

e A615/A615M Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

e A663/A663M Standard Specification for Steel bars, Carbon, Merchant Quality
Mechanical Properties

e A706/A706M Standard Specification for Low-Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement

e A751/A751M Standard Test Methods, Practices n and Terminology for Chemical
Analysis of Steel

e  A955/A955M Standard Specification for Deformed and Plain Stainless-Steel Bars for
Concrete Reinforcement

e A1035/A1035M Standard Specification for Deformed and Plain, Low-Carbon, Chromium,
Steel Bars for Concrete Reinforcement

e E4/E4M Standard Practices for Force Verification of Testing Machines
e E8/ESM Standard Test Methods for Tension Testing of Metallic Materials
e EB83/E83M Standard Practices for the Verification and Classification of

Extensometer Systems

Seven-Wire Steel Strand for Prestressed Concrete (PC Strand) (SWS)

e A370 Standard Test Methods and Definitions for Mechanical Testing of Steel
Products

e  A416/A416M Standard Specification for Low-Relaxation, Seven-Wire Steel Strand for
Prestressed Concrete

e Al1061/A1061M Standard Test Methods and Definitions for Testing Multi-Wire Steel
Prestressing Strand

e E4/E4M Standard Practices for Force Verification of Testing Machines
e E8/ESM Standard Test Methods for Tension Testing of Metallic Materials
e EB83/E83M Standard Practices for the Verification and Classification of

Extensometer Systems

e T415 Standard Method of Test for Weight and Diameter for Carbon-Steel for

Page 3 of 9987
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Steel Wire and Welded Wire Reinforcement for Concrete

Welded Wire Reinforcement (WWR)/Wire Reinforcement

e A370 Standard Test Methods and Definitions for Mechanical Testing of Steel
Products

e  A641/A641M Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire

o A1064/A1064M Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for ConcreteA370———Standard

Fest-Methodsand Definttionsfor-Mechanieal-Festing-of Steel-Produets

e E4/E4M Standard Practices for Force Verification of Testing Machines
e E8/ESM Standard Test Methods for Tension Testing of Metallic Materials
o FE&3/E83M Standard Practices for the Verification and Classification of

Extensometer SystemsA4+6/A46M——Standard-Speeificationfor

Low-Relaxation;-Seven-Wire-Steel- Strand for Prestressed-Concrete

23 Audit Documents:

e SPOI Qualification of Highway Product Manufacturers Through the Use of
AASHTO Audits

3. TERMINOLOGY

3.1 AASHTO/ASTM Designation Standard — Referenced AASHTO Standard Specification,
AASHTO Standard Method of Tests, ASTM Standard Specification, or ASTM Standard Test
Method.

3.2 Auditor — An AASHTO Product Evaluation and Audit Solutions representative who reviews

submittals, coordinates auditing and testing, and reports audit findings.

3.3 Audit — Documented review of a Manufacturer’s plant and associated test laboratory by an
Auditor and any AASHTO member department co-auditor that chooses to participate.

Page 4 of 9987
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3.4 Comparison Sample — Sample(s) selected from the manufacturing line or inventory to be tested
by the Manufacturer and the Designated Laboratory. The results of both testing locations are
reported for comparison.

3.5 Designated Laboratory — A contracted laboratory qualified by AASHTO to perform the specific
tests, as outlined in the applicable Work Plan, with on-site qualified technicians and equipment
necessary to perform the tests per the applicable AASHTO/ASTM Standard(s).

3.6 Independent Laboratory — An outside laboratory that performs raw material or finished product
tests for the Manufacturer. AASHTO reserves the right to audit the independent laboratory for
the tests that are being performed for the Manufacturer.

3.7 Manufacturer — An individual producer of reinforcing steel. The corporate name and physical
location will be included in the DataMine program listings.

3.8 Mill Test Report (MTR) — Document provided by the Manufacturer certifying the chemical and
physical properties of the manufactured product. This may include documentation from a
separate location or supplier if the manufacturer does not melt steel at the facility.

3.9 Quality Management System (OMS) — The documented process used by the Manufacturer for
quality control/quality assurance as referenced in AASHTO R 18, Section 5 and Standard
Specification SPO1.

3.10 Reinforcing Steel — Any steel reinforcement product that is produced in accordance with and
meeting the requirements of one or more AASHTO/ASTM Specifications. This Work Plan
specifically addresses the types of reinforcing steel listed in section 1.2.

3.1 Reinforcing Steel Technical Committee (RSW) — The Technical Committee that includes
AASHTO member departments and Industry. The members are volunteers who are interested in
the advancement of the products.

4, ADDITIONAL QUALITY MANAGEMENT SYSTEM (QMS)
REQUIREMENTS
4.1 Handling Raw Materials and Finished Product - The QMS will include a written procedure

for handling raw materials (including steel and iron materials) and finished product.

411 The QMS will include a written procedure for documenting traceability of steel and iron
materials to address “Buy America” requirements (See Note 1).

Note 1 — Buy America requirements may vary from state to statestate, and it is the
responsibility of the Manufacturer to comply with the requirements for each state
transportation agency to whom the Manufacturer provides product.

4.2 Labeling and Storage of Finished Product - The QMS will include a written procedure
describing how finished product is labeled, packaged and stored. It will also include an
explanation of the mill marks used for deformed reinforcing steel products, as required by the
governing AASHTO/ASTM product specification(s).

5. ON-SITE AUDITS

5.1 Quality Control Testing Evaluation - Each Manufacturer will be asked to demonstrate the
quality control tests they perform as stated in their QMS. While performing each test, the most
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current audit, AASHTO or ASTM documents will be referenced. The equipment used for each
test will be examined and applicable records will be reviewed (See Note 2).

Comparison Testing of Products — The Auditor will select samples of reinforcing steel
produced since the date of the last audit for testing in accordance with SP0O1, Section 8§,
“Annual Festing-efProduetsProduct Testing” and detailed in this Work Plan. All sampling
and testing will be in accordance with the applicable AASHTO/ASTM Designation
Standard(s). The comparison testing will be completed at the Manufacturer’s testing
laboratory and the Designated Laboratory.

Note 2 — Refer to the mandatory annex in SP01 for the current list of required equipment and
calibration requirements for reinforcing steel.

Note 3 - If major deficiencies are noted during an on-site audit, a follow-up audit may be
required to be completed.

6. ANNUAL PRODUCT CONFORMANCE AND COMPARISON
TESTING

6.1 The Auditos;-er-theirrepresentative; will select samples either prior to or during an audit
according to “Annual Product Testing” in SPO1 and the following:

6.2 Samples:

6.2.1 General Reinforcing Steel Sampling

Prior to the audit, to help expedite the sampling process, the Manufacturer will set aside a
minimum of fifteen (15) heats/lots/packs of material spanning the sizes, grades and product
specifications produced. If no samples were set aside, the Auditor will select reinforcing steel
from the available inventory on-site, which could extend the audit with added expense.

6.2.2 Reinforcing Steel or Stainless-Steel Reinforcing Bar:

Straight Rebar: The Manufacturer will select, tag and bundle three (3) bars 20-ft. in length
(each cut from separate bars within a single bundle) from each heat.

Spooled Rebar: The Manufacturer will select, tag and bundle three (3) bars 20-ft. in length
(each cut from three random spoolsfrem-separate-bars-within-asingle bundle) from each heat

after the “straight & cut” process.

Note 4 — Facilities having limited space in the staging area (location of cutting) need to contact

the Auditor of record two weeks prior to the scheduled audit to discuss the sampling.

Coiled Rebar:—Fhe: The Manufacturer will select, tag and bundle three (3) different bar rings
20-ft. in length (one ring from three random coils) from the same heat.

When a Manufacturer wishes to have a combination of different bar product specifications
evaluated, a minimum of three (3) heats per bar product specification must be available for
sampling. The combined total must still be at least fifteen (15) heats.

Example: ASTM A615, A706 and A1035 are to be evaluated. The samples might be: five (35)
heats of ASTM A615, six (6) heats of ASTM A706, and five (5) heats of ASTM A1035, for a
total of sixteen (16) heats.
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If circumstances prevent the minimum sampling of three (3) heats of each bar product
manufactured, the Manufacturer must contact the Auditor a week or more prior to the audit.

During the audit, the Auditor will select ten (10) heats, from the preseleetedpre-selected heats
set aside, for testing. The Manufacturer will be required to flush-end cut bars from each heat
into test specimens (torch cutting is not allowed), deburr, and straighten coiled bar as directed
by the Auditor. At the discretion of the Auditor, the sample selection and preparation may be
performed remotely via Zoom or other suitable video technology.

The test specimens will be tested for:

e Bend (AASHTO M 31, ASTM A615/A706/A1035/A955)

e Tensile/Yield/Elongation (AASHTO M 31, M 227, ASTM A615/A706/A1035/A955)

e  Unit Weight and Deformations (Deformed Bars Only) (AASHTO M 31, T 415, ASTM
A615/A706/A1035/A955)

e Diameter Verification (Plain Bars Only) (AASHTO M 31, T 415, ASTM
A615/A706/A1035/A955)

Note 54 — Dual or Triple graded material will be tested to meet the requirements for the most
stringent standard and will meet the requirements for A615, A706, M 227 and/or A1035 (as
applicable).

Note 6 — At the Auditor’s discretion, mills that have been listed as compliant for three
consecutive years, may cut the 15 to 20 heats down to the required sample size. All heats cut
down to the required sample size must have the original tags identifying the specimens. The
facility must contact the Auditor of record prior to the process of selecting heats. If this option
is approved, the Auditor will select the 10 heats from the pre-cut samples the morning of the
audit.

6.2.3 Seven-Wire Strand Samples: The Manufacturer will select, tag and bundle one (1) strand
specimen 20-ft in length from a minimum of fifteen (15) packs, spanning the sizes (.375, .500,
.600 & .700) produced.

During the audit, the Auditor will select ten (10) packs, from the preseleetedpre-selected packs
set aside, for testing. The Manufacturer will be required to flush-end cut specimens from each
pack. At the discretion of the Auditor, the sample selection and preparation may be performed
remotely via Zoom or other suitable video technology.

The test specimens will be tested for:

e Tensile/Yield (AASHTO M 203, ASTM A416)
e  Modulus of Elasticity (AASHTO M 203, ASTM A416)
e Diameter Verification (AASHTO M 203, ASTM A416)

6.2.4 Welded Wire Reinforcement Samples: The Manufacturer shall set aside material from a
minimum of fifteen (15) different Job/Order Numbers of finished WWR for sampling
purposes. The selected Job/Order Numbers shall represent different:

- Wire Types (plain or deformed),

- Grade (70, 80, etc.),

- Product (sheet or roll),

- Production Dates (samples must be from different production days), and

- Style (“style” referring to the spacing, wire size/nominal diameter, steel area, width &
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6.2.5

6.3

6.4

6.4.1

length, and overhangs)

During the audit, the Auditor will select ten (10) sheets/rolls, from the preseleetedpre-selected
sheets/roHs set aside, for testing. The Auditor will tag individual sheets/els, and the
Manufacturer will be required to cut each sheet/roll as directed by the Auditor.

The test specimens will be tested for:

Weld Shear (AASHTO M 336, ASTM A1064)

Longitudinal Tensile (AASHTO M 336, ASTM A1064)

Longitudinal Bend Test (AASHTO M 336, ASTM A1064)

Transverse Tensile (AASHTO M 336, ASTM A1064)

Transverse Bend Test (AASHTO M 336, ASTM A1064)

Unit Weight (41l Deformed Specimens) (AASHTO M 336, T 415/ASTM A1064)
Deformations and Yield (Demonstration of test only) (AASHTO M 336, ASTM A1064)

Note 7: For sheets less than a 6 X 6 opening size, the tensile and weld shear specimens
may need to cross multiple welds to ensure the specimen extends through the jaws of the
testing machine. In the event the specimens need to cross multiple welds, the
Manufacturer will be responsible for removing the “knuckle” on all specimens prior to
shipment to the AASHTO Designated Laboratory. Care shall be taken not to damage the
specimen which could adversely affect test results.

. Note 8: Depending on the bending rig, when bend testing is performed on
spacings less than 6 x 6, the knuckle may need to be removed from the specimen in order
for the bend to be performed.

Wire Samples:—Fhe: The Manufacturer will select, tag and bundle one (1) coil 10-ft in length
from a minimum of fifteen (15) bobbins/spools/carriers representing different heats/lots, wire
size, grades, and finish (plain and deformed) they produce.

During the audit, the Auditor will select ten (10) heats/lots, from the preseleetedpre-selected
heats/lots set aside, for testing. The Manufacturer will be required to flush-end cut wires from
each heat/lot into test specimens (torch cutting is not allowed) and straighten coiled wire as
per standard operating procedures.

The test specimens will be tested for:

e Bend (AASHTO M 336, ASTM A1064)

e  Tensile/Yield/Elongation (AASHTO M 336, ASTM A1064)

e  Unit Weight and Deformations (Deformed Specimens Only) (AASHTO M 336, T 415,
ASTM A1064)

e  Diameter Verification (Plain Specimens Only) (AASHTO M 336, TP 138, ASTM
A1064)

Comparison sample test results on all reinforcing steel materials for both Yield and Tensile
will be rounded to the nearest 500 psi to determine specification compliance.

Testing of the Manufacturer’s samples by an independent laboratory will be witnessed as part
of the audit.

The Manufacturer will complete all in-house testing of their comparison specimens and send
test results to the Auditor within 15 business days of the completion of the audit.
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6.4.2 An independent lab that completes testing of the Manufacturer’s comparison specimens will
report the results to the Manufacturer within a timeframe that allows the Manufacturer to
report these results to the Auditor within 25 business days of the completion of the audit.

6.4.3 Materials of retained samples may be discarded only after the Manufacturer is notified that the
audit is complete.

6.5 If a specimen fails to meet specification and/or comparison requirements during the testing
portion of the audit, Designated Laboratory testing, or Manufacturer testing, the
nonconformance will be addressed as outlined in SP0O1, Section 9, “Audit/Testing
Nonconformances and Disputes”.

7. DELIVERABLES - EVALUATION RESULTS AND DATA

71 Audit results (in the form of an Audit Report, a Comparison Report for the tested samples, any
Corrective Action Reports, and Markings) will be uploaded to the web-based database —
DataMine.

711 The Auditor will review the test data received from the Designated Laboratory and the

Manufacturer to ensure completeness. If one or more nonconformances are identified, this
may include the issuance of a Corrective Action Report by the Auditor and a response by the
Manufacturer.

71.2 Audit results will be made available to all participating states through DataMine. No
judgement as to a product’s acceptability to any state DOT requirement is made in DataMine.
End state user participants are responsible for establishing their criteria for product

acceptability.
7.2 The DataMine database can be accessed at https://datamine.transportation.org/.
8. KEYWORDS
8.1 reinforcing steel; steel; stainless-steel; manufacturer; wire; welded wire reinforcement;

chromium steel; seven-wire strand; PC strand
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Reinforcing Steel and Wire (RSW)
Technical Committee Meeting

Working Session No. 3

Monday, June 9, 2025
3:15 p.m.—-4:30 p.m.

Hartford, Connecticut

ASHTO PRODUCT EVALUATION & AUDIT SOLUTIONS




RSW Annual Meeting

e Call to order
* Introductions

Chair: Merrill Zwanka, South Carolina
Vice-Chair: Kenny Seward, Oklahoma

EVALUATION AASHTO PRODUEH EVALUATIQNSSTAUDIM SELEUTIONS
& AUDIT




* Audit program
* Desktop review of QC documents
* On-site visits for observation

* Facilities
* QC processes
* Split-samples
* Major corrective action reports (CARs) are discussed with RSW chair and
vice-chair

AASH

EBPRODUCT T————
EVALUATION AASHTO PRODUCHT EVAEUATIONSSTAUDBIT SOEUTIONS

& AUDIT




Summary of the RSW program

* Products covered
e Reinforcing steel bar (REBAR)

e Seven-wire steel strand for prestressed
concrete (PC Strand) (SWS)

 Stainless steel reinforcing bar (SSTL)
* Welded wire reinforcement (WWR)
* Wire reinforcement (WIRE)

EVALUATION AASHTO PRODUEH EVALUATIQNSSTAUDIM SELEUTIONS
& AUDIT




Summary of the RSW program

* Governing Documents

* RSW-25-01: Evaluation of Reinforcing Steel and Wire
Manufacturers

* SP01-25-01: Qualification of Highway Product Manufacturers
Through the Use of AASHTO Audits

e Usage Guide for Audit Programs

 AASHTO Testing Laboratory
* |llinois DOT

EVALUATION AASHTO PRODUEH EVALUATIQNSSTAUDIM SELEUTIONS
& AUDIT




RSW Informational Webinar

* Webinar held March 27, 2025
* Available on AASHTO YouTube channel
* Webinar presenters

Katheryn Malusky, AASHTO

Michael Mebrahtu, AASHTO

Robert Sarcinella, AASHTO Contractor Auditor
Merrill Zwanka, SCDOT

Kenny Seward, OKDOT

EVALUATION AASHTO PRODUEH EVALUATIQNSSTAUDIM SELEUTIONS
& AUDIT




Informational Webinar Topics

* Purpose of the Program

* What does an audit program include?

* Reinforcing Steel and Wire Audits: Testing
* Accessing Audit Results in DataMine

* State Testimonials

EVALUATION
& AUDIT




Status Update
2024 Audit Program

Ed Hughes
AASHTO Auditor
Hughes Contracting and Consulting
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Status Update
2025 Audit Program

Michael Mebrahtu
Audit Program Manager
AASHTO Product Evaluation and Audit Solutions

EVALUATION AASHTO PRODUEH EVALUATIQNSSTAUDIM SELEUTIONS
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RSW Program 2025 Update

e 41 audits conducted so farin 2025

* 83 audits anticipated for 2025
* REBAR: 35 audits

* WWAR: 27 audits
e SWS: 9 audits

* WIRE: 8 audits

e SSTL: 2 audits

* WIRE: 2 audits

EVALUATION AASHTO PRODUCHT EVAEUATIONSSTAUDBIT SOEUTIONS
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RSW Wellness Check

Bill Real

AASHTO Consultant
W L Real Consulting
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Reinforcing Steel and Wire (RS

Responses from 48 states

Required by 22 states

Allowed by 2 states

Not used by 24 states

Nine more states require
RSW since 2017

AASH

PRODUCT
EVALUATION
& AUDIT

Created with mapchart.net ©

[0 RSW Audits required

[0 RSW Audits are allowed
in lieu of something else

O Rrsw Audits are not used

O No response




Proposed Work Plan Revisions for 2026

AASHTO Product Evaluation and Audit AASHTO Product Evaluationrand Aucli

Solutions Committee Work Plan for

Evaluation of Reinforcing Steel and Wire
Evaluation of Reinforcing Steel and Manufacturers

Wire Manufacturers
Designation: RSW-264-01
SCOPE

Designation: RSW-265-01 AASHTO Product Evaluation and Audit Solutions serves the member departments of the
‘American Association of State Highway and Transportation Officials (AASHTO).

This TchnicalCommiis Work Plan berafs refred 2 he “Work Pln')coer the
product-  Reinforcing Stee

mummummsmmsm Q.ul.ﬁmqqum:
Manfacturer: Through the Use of AASHTO Audit, to provide a comprebensive a
program for the following reinforcing steel products

Reinforcing Steel Bar (REBAR)

Seven-Wire Steel Strand for Prestressed Concrete (PC Strand) (SWS)

Stainless Steel Reinforcing Bar (SSTL)

Welded Wire Reinforcement (WWR)

Wire Reinforcement (WIRE)

The purpose of the program is to establish a list of Manufacturers and products that comply
with the quality mmmmwofmmmmm
RASHIG

Y program
dPRODUCT mmhmm-m-mnmm%mMmm,&m
EVALUATION mtzxﬁt’gﬁsmm Standard(s) 2nd follow the minizmum quality control

& AUDIT Testing of the Manufacturer’s product(s) against the applicable standard(s) and auditing the
SOLUTIONS Manufacturer’s in-plant quality control facilities and procedures are included in this program.
may use the test results and audit reports along with

of with this audit program

AASHTO and the applicable AASHTO/ASTM Designation Standard(s).

555 12th Street NW, Suite 1000 Ihm;hmdxgdnAudm(orDaspn)mnhm1ﬁnmeoaumnRh
Washington, D.C. 20004 ku-u The will
mmmm.ummu accommodations to assure the Auditor that
I\ﬂh'he“urkmuf\ﬂumfnlhgl\hmxﬁﬂvum&d
vamples 10d mudit revies il be made 2 the place of mamfactue, unless therwise specified,
and will be conducted 50 as not to interfere unnecessarily with the operation of the facility.

Thiz Work Plan may inolve hazardous material:, operations, and equipment. It doss ot
pwport o addvezs all zafecy problem: aszociated with it use. It ic the reponsibilicy of the
Page 1 of
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Update on COMP TS 4f - Metals

Standards updated for August 2025 (ASTM Equivalencies)

e M 203, Steel Strand, Low Relaxation, Uncoated Seven-Wire for Concrete
Reinforcement

* Added Section on traceability and removed all references to reel or reelless.

« M 227, Steel Bars, Carbon, Merchant Quality, Mechanical Properties
e Section 6.1, added a third decimal place to Phosphorus and Sulfur percentages.

EVALUATION AASHTO PRODUEH EVALUATIQNSSTAUDIM SELEUTIONS
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Update on COMP TS 4f - Metals

Standards updated for August 2025 (ASTM Equivalencies)

e M 336, Steel Wire and Welded Wire, Plain and Deformed, for Concrete
Reinforcement

* Removed size limitation on smaller wire and set consistent weld shear strength.

e T 244, Mechanical Testing of Steel Products

 Added ASTM A1058 as a reference, modified section 16.1, added a note to Annex H
“Rounding” noting that Table H.1 follows A1058 not ASTM A 370
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Update on COMP TS 4f - Metals

Spring 2025 Technical Subcommittee Ballot Items

M 31, Deformed and Plain Low-Alloy Steel Bars for Concrete
Reinforcement

 Added definition of a lot and deleted Note 3.

e T 244, Mechanical Testing of Steel Products

* No ballot. ASTM editorially revised Annex A8 on rounding of test data, but this did
not affect T 244 Annex H.
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SoLUTION:

DATAMINE upP3 Traffic Safety ~
Find Facilities

Manufacturer
Selected (All) -

Facility Location
Selected (All) -

Product Type

Selected (All) ¥
Product Specification

Selected (All) =
Calendar Year

Al
W 2025

W 2024
More...

Date of Audit
From:

mm/dd/yyyy 5]

To:

Date of Compliance
From:

mm/dd/yyyy

To:

AASHTO PRODUEHTE EVAL‘UAﬁ N

Construction Maintenance + Search Resources ~ Help AASHTO Site

Reinforcing Steel and Wire (REBAR, WWR, WIRE, SSTL & SWS)

Home / Reinforcing Steel and Wire (RSW) / Facilities

(®) Audit Module Tutorials

Facilities

There are 976 of 976 facilitie(s) currently selected based on Find Facilities criteria.
Audit Status: All
Product Specification: Selected (All)

DataMine Number Manufacturer

Facility Location

Audit Status Product Specification

r | Contact Us

WWR-2025-01-031 Insteel Wire Products

WWR-2025-01-029 Ameritex Pipe and Products LLC
WWR-2025-01-028 Taubensee Steel & Wire Company
WWR-2025-01-027 National Wire LLC
WWR-2025-01-026 Tatano Wire Products LLC
WWR-2025-01-025 Insteel Wire Products
WWR-2025-01-024 Insteel Wire Products
WWR-2025-01-023 Insteel Wire Products
WWR-2025-01-022 Insteel Wire Products
WWR-2025-01-021 Insteel Wire Products
WWR-2025-01-020 Insteel Wire Products

WWR-2025-01-019 Insteel Wire Products

Upper Sandusky....
CONROE. TX. US
Henderson, KY, US
Conroe, TX. US
Lemont Furnace....
Hickman, KY, US
Hazle Township,..
St. Joseph, MO, US
Mount Airy, NC, US
Kingman. AZ, US
Jacksonville, FL US

Dayton, TX, US

Compliant ASTM A1064 - Compliant

Scheduled

Awaiting Test Results ASTM A1064 - Awaiting Test Result
Compliant ASTM A1064 - Compliant

Scheduled
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Reinforcing Steel and Wire 2025 Overview



Reinforcing Steel and Wire (RSW)

Materials audited by RSW
1. Rebar

2. Welded Wire Fabric

3. Wire

/y. Seven Wire Strand



Rebar Manufacturers
Audited — 37 (25 States)

A615 Compliant = 35 Mills
A706 Compliant = 32 Mills
Agg; Compliant = 2 Mills

M227 Compliant = 4 Mills
A1035 Compliant = 2 Mills



WWR/WIRE Manufacturers
Audited — 41 (17 States)

A1064 WWR Compliant = 28

A1064 WWR Non-compliant =1

A1064 WIRE Compliant =12



/ Wire Strand Manufacturers
Audited 4 (5 States)

A416 Compliant = g Plants



Audit Overview
Total CAR’s = 74

Minor = 20 (Documentation)

Major = 54 (Testing/Calibration)

Un-resolved =0



CAR Break Down
Minor = 20 (Documentation)

Major = 54 (Testing)
Un-resolved = 0



CAR Break Down




CAR Break Down

Major = 54 (Testing)

WWR = 35



DataMine Number:

Set Variation Range -»

Test

Bars 1-3 (AB15 Gr 40)

Bars 4-6 (A615  Gr 60)

Bars 7-9 (AB15  Gr 60)

Bars 10-12 (A615  Gr 60)

Bars 13-15 (A706 Gr 60)

Bars 16-18 (A706 Gr 60)

Bars 19-21 (AT06 Gr 60)
Bars 22-24 (A1035 CS Gr 100)
Bars 25-27 (A1035 CM Gr 100)
Bars 28-30 (A1035 CS Gr 100)

Bars 1-3 (AB15 Gr 40)

Bars 4.6 (AB15  Gr 60)

Bars 7-9 (AB15  Gr 60)

Bars 10-12 (AG15  Gr 60)

Bars 13-15 (A706 Gr 60)

Bars 16-18 (A706 Gr 60)

Bars 19-21 (A706 Gr 60)

Bars 22-24 (A1035 CS Gr 100)
Bars 25-27 (A1035 CM Gr 100)
Bars 28-30 (A1035 C5 Gr 100)

Bars 1-3 (AB15 Gr 40)
Bars 4-6 (A615  Gr 60)

Bars 7-9 (AB15 Gr 60)

Bars 10-12 (AB15  Gr 60)

Bars 13-15 (A706 Gr 60)

Bars 16-18 (AT06 Gr 60)

Bars 19-21 (A706 Gr 60)

Bars 22-24 (A1035 CS Gr 100)
Bars 25-27 (A1035 CM Gr 100)
Bars 28-30 (A1035 CS Gr 100)

AASHIO
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RWS Manufacturer Variation Report
Report Furnished By:

Phone: 202 624-3695

AASHTO

555 12" ST NW, Suite 1000
Washington, DC 20004
Fax: 202 624-5469 Email: kmalusky@aashto.org

Rebar Comparison Worksheet

Manufacturer / Location: Audit Date:
Individual Test Bar Variations Average Variations
1.0% -1.0%  (wi) 10.0% -10.0% 10.0% -10.0% 4.0% -4.0% 1.0% -1.0% 4.0% -4.0% 4.0% -4.0% 3.0% -3.0%
Weight/Diameter ield Tensile Elongation Weight Yield Tensile Elongation

5.0% 50%  (dia)

Bar 1 Bar 2 Bar3 Bar 1 Bar 2 Bar3 Bar 1 Bar 2 Bar3 Bar 1 Bar 2 Bar3 Average Bar 1-3 Average Bar 1-3 Average Bar 1-3 Average Bar 1-3 Bar Type Mulit Grade
0.36% | 0.11% | 003% | 1.3% 30% T 5% 071% T7%  13% | 09% T 9% Z0% 0.15% 36% 2% 0.33% [Stagt Defarmed A
-0.20% | -0.07% 0.13% 1.8% 1.4% 2.6% 0.4% 0.2% 1.6% 0.1% -0.5% -1.3% -0.05% 1.9% 0.7% -0.57% Straight Deformed N/A
0.13% 0.23% -0.07% -1.8% 1.9% 0.4% -1.1% 0.8% 0.5% -0.3% 0.1% -0.6% 0.10% 0.2% 0.0% -0.27% Straight Deformed NI
0.11% -2.50% | -0.17% 1.0% 1.8% 2.4% 0.6% 0.8% 1.1% 0.5% 1.5% -0.3% -0.84% 1.7% 0.8% -0.43% Straight Deformed NIA
016% | 0.21% | 0.21% | 1.4% 1.3% 0.9% D8% 03% _ 05% 0.5% Z.0% T.5% "0.19% 1.2% 0.5% TaT% Straight  Deformed NIA
0.33% | 002% | 005% | 03% 0.3% T1% 1% 04%  06% 06% 0.4% 0.7% 0.10% 06% 0.3% 017% Straight  Deformed NIA
-0.22% 0.19% -0.08% 1.9% 1.2% 1.0% 0.4% 0.7% 1.1% -0.3% 1.6% 0.0% -0.04% 1.4% 0.7% 0.43% Straight Deformed N/A
-0.06% | -0.02% | -0.07% 2.3% 4.1% 3.8% 0.3% 0.4% 0.7% -0.2% -0.8% -0.5% -0.05% 3.4% 0.4% -0.50% Straight Deformed NIA
0.23% 0.47% -0.23% 2.3% 0.0% -1.4% 0.5% 0.3% -0.5% 0.3% 0.5% 0.4% 0.16% 0.4% 0.1% 0.41% Straight Deformed N/A
0.46% | 0.01% | 001% | 28% 0.8% 5% 01% 04% _ 0.9% 04% T.2% 0.4% 0.16% 31% 0.5% 0.66% Straight  Deformed NIA

Note 1: The yield variations are waived for coiled steel due to cold working during the straightening process.
Raw Test Data
‘Weight Per Foot TV Limif] Plain Bar Diameter Bend Tesl|
Mill/Plant AASHTO Designated Lab Size Spec | Nonimal 1.8 Mill'Plant AASHTO Designated Lab Pass/Fail

Bar 1 Bar 2 Bar 3 Bar 1 Bar2 Bar 3 Bar 1 Max Min Bar 1 Max Min Witnessed

0.637 0.637 0.646 0.639 0.638 0.646 4 0.625 0.668 0.7 Pass

0.647 0.643 0.638 0.646 0.642 0.639 4 0.625 0.668 06 Pass

0.646 0.646 0.651 0.647 0.648 0.651 4 0.625 0.668 0.3 Pass

1.000 1.007 0.998 1.001 0.982 0.997 5 0.975 1.043 0.8 Pass

0.637 0.639 0.639 0.636 0.638 0.638 4 0.625 0.668 0.2 Pass

0.634 0.641 0.644 0.637 0.641 0.644 4 0.625 0.668 06 Pass

1.005 1.001 1.010 1.003 1.003 1.009 5 0.975 1.043 03 Pass

1.030 1.016 1.030 1.029 1.016 1.029 5 0.975 1.043 0.7 Pass

0.664 0.647 o660 | o685 0.650 0.659 4 0625 | oees 1.1 Pass

1.030 1.020 1.038 1.025 1.020 1.038 5 0.975 1.043 08 Pass

Yield (psi) or Modulus of Elasticity (GFRP 106) TV Limil] Tensile TV Limil] Elongation C\V% Limit
Mill/Plant AASHTO Designated Lab 1.8 Mill/Plant AASHTO Designated Lab 1.8 Il Plant AASHTO Designated Lab 1.8

Bar 1 Bar 2 Bar 3 Bar1 Bar2 Bar3 Bar1  Bar2 Bar 3 TiY Ratio | Bar 1 Bar2  Bar3 |IlY Rato) Bar1 Bar2 Bar 3 Bar1 Bar2 Bar3
50880 49680 50460 51548 51689 53385 25 75590 74500 76180 1.498 761401 758197 TI1716] 1.463 1.2 22.8% 23.1% 20.1% 23.7% 21.2% 22.1% 6.0
68032 68440 65190 69253 69395 66909 23 108200 108100 104800 1.502 108636 108344 106455 | 1.573 1.4 14.5% 13.7% 14.0% 14.4% 14.2% 15.3% 3.8
68580 66140 68120 67358 67431 68424 1.3 108500 106300 107800 1.591 107315 107133 108406 | 1.589 0.8 13.4% 14.5% 13.5% 13.7% 14.4% 14.1% 3.4
65320 65540 62930 65967 66733 64469 20 106800 107500 104900 1.647 107415 108371 106052 1.632 1.1 15.1% 12.1% 14.8% 14.6% 13.6% 15.1% 8.3
64300 63510 64590 65219 64321 65198 10 926490 92890 92830 1.447 93415 931585 93263 1.437 0.3 18.3% 18.5% 18.5% 17.4% 16.5% 17.0% 4.8
66580 BEIE0 68930 666811 69163 69668 19 95810 96230 95660 1.407 95688 96654 96271 1.403 0.4 17.1% 17.0% 16.7% 16.5% 17.4% 17.4% 21
63310 63340 64040 64553 64092 64713 098 90780 91290 92630 1.441 91126 91931 93630 1.431 1.2 19.0% 19.3% 17.9% 19.3% 17.7% 17.9% 4.1
140800 135400 134200 | 144211 141258 139458 217 172600 170200 171700 1.253 173081 170848 172839 | 1.216 0.7 8.7% 8.0% 8.3% 8.9% 8.8% B.8% 4.1
137000 134900 135200 | 140241 134962 133393 18 183300 173500 177200 1.312 184283 174028 176382 1.309 26 7.1% 7.3% 7.2% 6.8% 6.8% 6.8% 34
137000 131200 139200 | 140897 132196 147481 4.4 177500 165400 176900 1.276 177656 166123 178515 1.242 3.5 B.7% 8.8% 8.2% B.3% 7.6% 7.8% 5.7
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Program for Welded Wire Reinforcement

DataMine Number: Manufacturer / Location: Audit Date:
Set Variation Range > 10.0% | -10.0% 5.0% | -5.0% 2.0% | 20% | 50% | -50% | 100.0% | -100.0%
Tensile ‘Weight Weld Shear Average Bend Test
Test L1 L2 L3 L4 T1 T2 L1 L2 L3 L4 T1 T2 L1 L2 L3 L4 WT Tensile ‘Weld Shear Witnessed
A (W4aXWA) 0.7% -2 5% -16% | -1.9% -4. 2% -1.3% A WA FIA A WA FIA 1.0% 5.7% 17.1% 4.7% NiA -1.8% 7.4% Pass
B (W4 XW4) -1.7% 0.7% -3.2% 0.3 -0.8% 0.6% [N NIA PIA [N NIA PIA 2.7% 1.6% 6.3% 2.4% Wik -1.0% 3.3% Pass
C (WESXWES) -3.8% 2.5% 43% | 3TH -1.6% -1.1% MUA 1A MNIA MUA MNIA MNIA -42.0% | -14% -3.6% -11.2% Ni& -2.8% -121% Pass
D (WSE5XWES) -4.6% 2.1% -1.7% | 0T% 0.8% -1.4% M/A 1A NIA M/A NIA NIA -21.2% | -38.3% 25.5% -5.0% Ni& -1.8% -B.3% Pass
E[D7EXD7H) -1.8% 2.1% -28% | -1.9% -4.1% -1.8% 0.8% 0.4% 10.0%: -0.8% 0.0% -0.4% -1.5% | -32.8% | -20.5% -34.3% 0.1% -2.4% -22.5% Pass
F (D &XW &) -3.0% 3.7% 0.1% | -1.4% -1.2% -1.1% -0.5% -0.5% -1.0% 0.0% WA FIA G | -121% | -1T.2% H3T% NiA -1.9% -23.8% Pass
G (D5XD5) -5.0% -1.6% -4.4% 0.0% -1.0% -2.2% 0.0% 0.0% 0.6 % 0.6% -1.0% -0.6% | -13.4% [ -19.1% -17.4% -5.5% 0.2% -2.5% -13.2% Pass
H (D5XDS5) -5.2% -0.2% -1.8% -1.1% -2.5% -2.3% 0.6 0.0% 10.0% 0.6% -1.3% 06% | -62.1% | -34.6% -13.6% -12.6% 0.1% 2.1% -25.0% Pass
1 {D3XD3) -1.5% 0.8% 1.5% 0.1% -4.3% -3.0% 1.0% 1.0% -1.0% 1.0% 2.0% -1.0% 0.1% | -22.0% 30.7% -1.1% -0.5% -1.0% 3.9% Pass
J(D3IXD3) -0.5% 2.6% -0.8% 0.8% 2.6% -1.7% -1.0% 1.0% -3.0% 1.0% -20% | -1.0% | -F5.2% | -558% | -363% -3.4% 0.E% 0.4% -32.0% Pass
Individual Test Data
Tensile Long Trans
Mill/Plant AASHTO Designated Laboratory Line Wire Specs |CW % Limi] CV % Limi
L1 L2 L3 L4 WD T1 T2 WD Avg L1 L2 L3 L4 WD T1 T2 'W/D Avg L T 1.3
A WAXWA) B5005 | SB405 | BOODD1 | BE24E W 00730 | 90739 W BEEE0D | B5EQ0T | 896346 | BRSOV | BEEO2 W 87051 80614 W 87303 | 75000  TS000 20
B (W4XW4) BA246 | 90240 | 91237 | 80991 w B7907 | 90240 w 89650 | BETS2 | 00500 | B8445 | BOGBTE W 87205 90747 W BATS1 | 75000 75000 1.6 18
C (W5S5XWES) BBB41 | BTO2E | BE302 | BFTS3 W 04280 | 94824 W 89838 | B5561 | 848092 | B2773 | B4614 W 82813 93836 W B7415 | 75000 75000 2.2 08
O (WS55XW55) B5758 | ABB41 | BA4TA | BE3O2 W 95730 | 96043 W 90200 | &2010 | 8T0O0 | B7023 | &5710 W 25001 94739 W BBSA1 | TS5000 75000 24 o7
E [D7EXD78) A0207 | S0B49 | 91234 | D0464 D 91106 | 92132 D 00000 | BBE2T | 20011 88715 | &BAOE D 87534 S0500 D 8gas6 | 20000  BOOO0D 1.2 22
F (DEXWE) Q4436 | 95105 | 02032 | DB113 D 03266 | 91920 W 04207 | 90892 [ 91701 02856 | DETED D 02161 0005 w Q2547 | 20000 75000 26
G (D5XD5) BEG14 | D0223 | BOBZ2 | BOO2D D B5812 | B4800 D By&e3 | B2483 | 8BE3G | BEOGS | BE2EZ i) B4958 22821 i) BESEE | 20000  BOOOO 29
H{DEXDE) STE1T | 91426 | BOB22 | BBE2D D 85211 | 85010 D B70B4 | 83286 | 91268 | BE2T3 | &TFETO ] 831100 23069 ] BE144 | 20000  BOOOO 29
1 [D3XD3) 100452 | 93755 | 02081 | BAOE3 D 00742 | 91746 D 02807 | OBO38 | 94487 | 03462 | 8B130 8] a7033 80058 8] 91851 | 80000  BOOOO 4.8
J(D3IXD3) 100452 | 88398 | 05005 | BO0GR D 091412 | 92081 D 02751 | 90652 | 90754 | 04387 | B8O0B14 8] 034878 90512 8] 03166 | 80000  BOOOO 5.1
Weight Ibs/ft (Spac = +- 6%)
Mill/Plant Weld Shear
Actual Weight TP Tant AASHTO Designated Laboratory
Long Trans Weld
Mom Wi Mom Wi | CV % Limit§ C\' % Limi shear
L1 L1% L2 L2% L3 L3% L4 Ld% Long T1 T1% T2 T2% | rans 0.6 0.6 L1 L2 L3 L4 Avg L1 L2 L3 Ld Avg Spec
A WAXWA) NI M. N MNA MNA NIA 3380 3200 2980 3380 3248 3425 3489 3506 3524 3508 1400
B (Wd4aXWd) M M. . A A A 3530 3420 3330 3370 3413 3628 3474 3554 455 3528 1400
C (W5S5XWES) & M, o A A A 4210 4530 4700 4770 4553 2045 4485 4539 4289 4060 1625
D (WS55XWS55) MR M N/, MR MR PIA 4820 4710 3060 4530 4205 3077 3406 4109 4372 066 1025
E(D7EXD7TE) 0255 -3.8% 0.258 -2.6% 0260 -1.0% 0259 -2.3% 0.3 0258 -2 6% 0.257 -3.0% 0.3 0.6T0 0.372 &410 5870 5840 6250 6003 6315 4421 4509 AE53 4975 2730
F (DEXWE) 0.204 0.0% 0.204 0.0% 0.205 0.5% 0.203 0.5% 0.2 A NIA 0.371 5200 3800 4600 4550 4560 4870 3469 3024 2477 J685 2100
G (DSXD5) 0.160 5.5% 0.160 -5.0% 0.159 -6.5% 0.159 B£.5% 0.2 0.162 A.7% 0.160 -5.9% 0.2 0.280 0.884 3600 3500 2710 3780 3308 75 2038 2308 3584 3001 1750
H (DS XDSE) 0.161 5.3% 0.158 -6.5% 0.160 -5.0% 0.159 £.5% 0.2 0.161 5.3% 0.158 -6.5% 0.2 0.443 0.599 4180 4020 2910 3000 3753 2578 2086 2562 362 2897 1750
1 (D3XD3) 0.098 -3.5% 0.0a7 =42 0.100 -2.0% 0.087 -4.5% 0.1 0.096 -5.8% 0.098 -3.9% 0.1 1.054 5 1080 1250 1080 2250 1410 1061 1025 15568 o] 1468 1050
J(D3IXD3) 0.100 -2.0% 0.04a7 4 D 0.103 105 0.087 -4 5% 0.1 0.100 -2.0% 0.094 -2 9% 0.1 2.020 1180 1670 1500 2140 1618 662 1072 1100 2069 1226 1050
AASHTO Designated Laboratory Diameter
Actual Weight Mill/Plant AASHTO Daesignated Laboratory
Long Trans
MNaom Wit Nom Wi CV % Limit] CV % Limit
L1 L1% L2 L2% L3 L3% L4 Law | Leng T1 T1% 12 T2% | Long L1 L2 L3 L4 T 12 L1 L2 L3 L4 11 12 0.4 4.0
A WAXWA) 0.226 0.226 0.225 0.225 0.225 0.225 0.3 0.0
B (W4XW4) 0.225 0.227 0.226 0.227 0.225 0.225 0.4 0.0
C (W5S5XWES) 0.264 0.264 0.263 0264 0.264 0.263 0.2 03
O (WS55XWE5S5) 0.264 0.264 0.263 0264 0.263 0.264 0.2 03
E [D7EXD78) 0.257 -3.0% 0.257 =300 0.260 -1.8% 0257 3.0% 0.265 0258 -2 6% 0.258 -34% 0.265
F (D &XW6) 0203 -0.5% 0.203 -0.5% 0.203 -0.5% 0203 0.5% 0.204 0.274 0.274 0.0
G (D5XD5) 0180 -5.0% 0.160 -5.0% 0,160 -5.0% 01680 -5.0% 0.170 0.159 -6.5% 0.159 -6.5% 0.170
H (D5XDS5) 0180 -5.0% 0.150 650 0160 -5.0% 0160 -5.0% 0.170 0.159 -6.5% 0.160 -5.9% 0.170
1 {D3XD3) 0.099 2.9% 0.008 -3.0% 0.099 -2.0% 0.098 2.0% 0.102 0.0o02 2.0% 0.097 -4.9% 0.102
J(D3IXD3) 0.094 -2 5% 0.098 -3 0% i0.100 -2.0% 0.098 -3.5% 0.102 0.098 -3.0% 0.098 -3.9% 0.102

Mote 1: Upsized Wire{s):
Mote 2: Plant retested one of the following: , Weight, ,

Mote 3: NTPEP Designated Lab retested one of the following: , Weight, ,
Mobe 2: Dismeter readings are for information only.




E\I;(A)I?l?f'l-'l;on Wire Comparison Worksheet

& AUDIT

SOLUTIONS
Program for Carbon/Steel Wire
DataMine Number: ' Manufacturer / Location: Audit Date:
Individual Test Bar Variations Bend Test
Set Variation Range ->| 2.0% -2.0% 20% -20% 10.0% -10.0% 10.0% -10.0% 40%  4.0%
Diameter Weight/Ft Yield Tensile Reduction of Area
Pass/Fail
Test Auditor Witnessed |Wire Typ
A (A1064/Gr 65 Wire Size - W-1.4) -1.50% 6.0% 1.2% -11.2% Pass Smooth
B (A1064/Gr 65 Wire Size - W-2) 0.62% 1.6% -1.2% 3.4% Pass Smooth
C (A1064/Gr 85 Wire Size - W-2.5) 0.57% 6.3% 2.9% -1.7% Pass Smooth
D (A1064/Gr 65 Wire Size - W-4) -0.90% -0.3% 0.3% -0.4% Pass Smooth
E (A1084/Gr 65 Wire Size - W-5) -0.81% 4.4% 3.7% 0.1% Pass Smooth
F (A1064/Gr 65 Wire Size - W-8) 0.00% -3.3% 1.7% -10.0% Pass Smooth
G (A1064/Gr 65 Wire Size - W-2.9) -0.53% 5.1% 2.2% -7.8% Pass Smooth
H (A1064/Gr 65 Wire Size - W-20) ~0.40% 0.7% 2.7% 0.5% Pass Smooth
| (A1064/Gr 65 Wire Size - W-24) -0.36% -17.2% 4.4% 1.5% Pass Smooth
J (A1064/Gr 65 Wire Size - D-5) 0.3% -2.8% 1.0% Pass Deformec
Raw Test Data
Initial Diameter Reduction of Area
Spec  |Spec
Mill/Plant AASHTO Designated Lab| ~ Size Spec Max  |Min Mill/Plant AASHTO Designated Lab Spec
A (A1064/Gr 65 Wire Size - W-1.4) 0.135 0.133 1.4 0.134 0.137 0.131 44.0% 55.2% 25%
B (A1064/Gr 65 Wire Size - W-2) 0.160 0.161 20 0.160 0.163 0.157 63.2% 59.9% 25%
C (A1064/Gr 85 Wire Size - W-2.5) 0.176 0.175 25 0.178 0.181 0.175 61.6% 63.3% 25%
D (A1064/Gr 65 Wire Size - W-4) 0.225 0.223 4.0 0.226 0.229 0.223 62.9% 63.4% 25%
E (A1084/Gr 65 Wire Size - W-5) 0.250 0.248 50 0.252 0.256 0.248 64.5% 64.4% 30%
F (A1064/Gr 65 Wire Size - W-8) 0.315 0.315 8.0 0.319 0.323 0.315 43.4% 53.4% 25%
G (A1064/Gr 65 Wire Size - W-2.9) 0.191 0.190 29 0.192 0.195 0.189 53.7% 61.4% 25%
H (A1064/Gr 85 Wire Size - W-20) 0.498 0.496 20.0 0.505 0.511 0.499 68.4% 67.9% 30%
| (A1064/Gr 65 Wire Size - W-24) 0.558 0.556 24.0 0.552 0.560 0.544 65.0% 63.5% 30%
J (A1064/Gr 65 Wire Size - D-5) 5.0
Yield Tensile Weight/Ft
Mill/Plant AASHTO Designated Labj Spec Mill/Plant AASHTO Designated Lab Spec Mill/Plant AASHTO Lab
Wit % Wit. %
A (A1064/Gr 65 Wire Size - W-1.4) 105100 111850 65000 113385 114710 75000
B (A1064/Gr 65 Wire Size - W-2) 112765 110980 65000 112880 111540 75000
C (A1064/Gr 65 Wire Size - W-2.5) 96552 103060 65000 101005 104000 75000
D (A1064/Gr 85 Wire Size - W-4) 98419 98098 65000 103670 104010 75000
E (A1064/Gr 65 Wire Size - W-5) 87835 91892 65000 95826 98470 75000
F (A1084/Gr 65 Wire Size - W-8) 103047 99714 65000 113328 115250 75000
G (A1064/Gr 65 Wire Size - W-2.9) 102511 108060 65000 106737 109130 75000
H (A1064/Gr 85 Wire Size - W-20) 60642 61099 65000 79820 82010 75000
| (A1064/Gr 65 Wire Size - W-24) 79012 67395 65000 84381 88269 75000
J (A1064/Gr 65 Wire Size - D-5) 81280 79076 65000 90012 90881 75000 0.156 -8.3% 0.155 -8.6%

Note: The following plant samples had a retest performed: , , ,,.,,, ..
Note: The following NTPEP lab samples had a retest performed: , , , Suffix D, Suffix E, Suffix F, , Suffix H, Suffix |, ,




EPRODUCT

Shimamon: Strand Comparison Worksheet

Program for Seven Wire Strand (SWE)

Report Furmished by:
AASHTD
558 12" 5t NW, Suite 1000
‘Washington, DC 20004
Phone: 202 E24-8062 Fax- 202 £24-8468 Email: mbluman@aashio.org

Comparison Sample Report A 416

This report details the results of testing comparison samples collected during the audit and
correlates the findings of the AASHTO approved test laboratory to that of the facility.

Audit Information:
Auditor Mame:
Duate of Audit:
DataMine Number:
Specification:
AASHTO Dasig Lab:
Specification
1 2 3 4 ] L] 7 & ] 10
104806 104804 104813 104820 150303 T00S3Y 350029 T00%80 300548 T00%SR
o] oy} o] oy} o] oy} o] oy} o] m
0.500 0.800 0.500 0.800 0.500 0.600 0.500 00D 0.500 00D
Mominal Diamoter Min/Max | 0.454 / 0826 0.4%4 1 0.826 | 0.454 /0826 0.4%4 1 0.826 | 0.454 /0826 0854 /0626 | 08547086 083470626 | 08547086 0854 | DLEXE
Comter Wire Min/Max | 4 187/ 4.183 4 ABTI 4983 4 18T/ 4983 4ATT 4R 4 18T/ 4983 4 BREI 4094 4 BREI 4954 4 BREI 4054 4 BREI 4954 B.006/ 504
Arca 0.153 0153 0153 0153 0153 [ ok ar - F-aky oy - F-aky
Yield Min o T o T o 82740 82740 82780 82740 82740
Tensile Min 41300 41300 41300 41300 41300 BREDD BEBD0 BREDD BEBD0 BBE0D
Elongation Min 35 ] 35 ] 35 ] 35 38 38 38

Manufacturer Results

Tost i 2 3 4 8 L] T A a i
Diameter 1: 4370 4180 4130 4180 4370 5.000 4950 5000 4950 5020
Diameter Z: 4.200 42080 4180 4180 4.200 4,550 4.950 5000 B.020 5020
Diameter 3: 4.170 4180 4.150 4180 4.170 5.000 4.950 5,000 £.000 5,030
Diameter 4: 4300 4200 4180 4180 4300 5.000 5.000 B0 B010 B0
Diameter &: 4.200 4180 4150 4180 4.200 4,550 5.000 .01 S.000 5000
Diameter &: 4.150 4150 4.150 4180 4.150 4.950 4.950 4.950 4.950 5010
Diamater Center Wire: 4.380 4.340 4.380 4380 4380 5.270 B.2T0 8270 8280 B.2%0
Mroa: 0.183 0183 0.183 0182 0.183 0218 0.218 0214 [FIL] 0.2
Yield Ibf: 40353 A0EET 40864 40438 A9TE4 BBS98 54818 SB402 SE347 SR
Yield PSI 263062 284177 266540 2EE2EY 250858 254803 281348 253324 282957 251292
Tensile Ibf: SIETO 43134 24831 SIE16 A3881 E1168 0118 [ARE] B1337 BOTES
Tansile PSI 288053 ZHIBAE 252007 ZHETEY 284528 ZHOI1E 278544 ZTo820 270563 ZTEIT4
Elongation: 1.7 T4 T8 8.2 BT 8.2 B2 B.7 1.8 1.3
Modulus of Elasticity: Fa: ] F.:] an F.:] Fi: ] an Fi: ] F.:] Fi: ] F.:]
c : |

AASHTO Lab Results

Test 1 2 3 4 ] [} T L] L] 10
Diameter 1: 0.183 0183 0.183 0183 0.183 0.198 0.196 0.196 0.196 0.196
Diameter Z: 0.184 0.183 0.183 0.183 0.183 0.156 0.196 0156 0.135 0156
Diameter 3: 0184 0184 0183 0483 0183 LAE] 0.196 0156 0196 0156
Diameter 4: 0.183 0183 0.183 0183 0.183 0.196 0.196 0196 0195 0196
Diameter &: 0.184 0.1864 0.183 0183 0.183 0.156 0.136 [RE] [RE] [RE]
Diameter &: 0.184 0184 0.183 0183 0.183 0.156 0158 0156 01588 0156
Diamater Center Wire: 0.4M (A bl 0.4 (A bl .47 0.207 0.207 0.207 0.207 0.207
MAroa: 0.148 0.149 0.148 0.148 0.148 0.218 0.214 0.218 0214 0.218
Yield Ibf: 40302 40136 40833 A0802 39884 B30 58304 BETED 5BAES BBE4D
Yield PSI 270450 2E9TT0 272450 ZTIEED 2ET450 261070 258450 259300 261490 2EATS0
Tensile Ibf: 43830 43331 44820 43827 43883 B03aR 59732 B0 50847 S0086
Tensile PSI 293ER0 Fa0a10 FH8450 Fa4160 F34550 FROS20 278120 FROSTH FRIEH0 FTES10
Elongation: 10.6 9.4 0] B8 0] 6.0 BT 5.8 (1] 5.8
Modulus of Elasticity: w an n " i) ar 5 2 s 2

C [ ]
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