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10-1.47  SPHERICAL BUSHING BEARING (PIER E2) 

This work shall consist of fabricating and installing the spherical bushing bearing on Pier E2 in conformance with details 
shown on the plans and the requirements of these special provisions. 

The spherical bushing bearing consists of spherical bushing assembly, bearing top housing, bearing bottom housing, 
bearing hold down assembly, retaining ring plates, solid shaft, dust cover, base plate, bearing plate, anchor bolts, and 
assembly bolts.  The lubricant shall be self-lubricated and shall be provided for all bronze surfaces and other surfaces as 
shown on the plans.  Bearings shall be anchored in place with high strength non-shrink grout. 

Spherical bushing bearings shall be furnished and installed at Pier E2. 
 
GENERAL 

Attention is directed to "Steel Structures," of these special provisions for steel casting requirements. 
Attention is directed to "Shear Key (Pier E2)," of these special provisions for additional installation requirements. 
Attention is directed to "Lubricant and Test," of these special provisions. 
The design loads, design rotations, design displacements, and alignment tolerances shall conform to the values as shown 

on the plans. 
 
WORKING DRAWINGS 

The Contractor shall submit working drawings in conformance with the provisions in "Working Drawings," of these 
special provisions. 

Working drawings shall include complete details, information, drawings, and substantiating calculations of the spherical 
bushing bearing and its components and the method, materials, equipment, and procedures of fabrication and installation that 
the Contractor proposes to use including the placement of high strength non-shrink grout. 

Working drawing submittals shall include the following: 
 
A. Bearing fabrication plans for all bearings including complete details for each component. 
B. All ASTM, AASHTO, or other material designations including dust cover and its connection to other bearing 

components, and retaining ring plates. 
C. The bushing wall thickness, fits, and tolerances. 
D. Storage and shipping plans including details of handling and supporting of the bearings.  Each bearing shipment 

shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6-l.07, 
"Certificates of Compliance," of the Standard Specifications.  The certificate shall state that the materials and 
fabrication involved comply in all respects to the specifications and data submitted in obtaining approval. 

E. Installation plans including the following: 
 

1. Method, materials, equipment, sequence, detailed procedures, and temporary support details that the Contractor 
proposes to use for installation of the spherical bushing bearing.  The Contractor's proposed spherical bushing 
bearing installation including the solid shaft press fit shall not damage the lubricant at any given time during the 
installation.  The Contractor's proposed spherical bushing bearing installation procedures and sequences shall be 
detailed in the superstructure construction sequences as specified in these special provisions. 

2. The Contractor's calculated relative distances for a) relative distance between the centerline of E2 floor beam at 
box girder (normal to vertical profile) and the centerline of Pier E2 (vertical); distance is measured in the 
longitudinal direction along the top horizontal surface of concrete crossbeam, and b) relative distance between 
centerline of longitudinal shear plates (normal to cross slope) and centerline of Pier E2 (vertical); distance is 
measured in the transverse direction along the top sloped surface of the concrete crossbeam. 

 
F. Details of lifting locations and mechanisms. 
 
A supplement to the working drawings shall include the following: 
 
A. The quality control plan (QCP).  The QCP of the spherical bushing bearings shall conform to the requirements in 

"Quality Control" of these special provisions and shall include descriptions, details, and procedures for the 
fabrication and installation of the spherical bushing bearings, except that the portion of the QCP for welding shall be 
submitted separately in conformance with "Welding" in these special provisions. 

B. The manufacturer of the spherical bushing bearing shall submit to the Engineer a manual for the bearing inspection, 
maintenance, and replacement.  This manual shall include: 

 
1. A record of spherical bushing bearing for each component including the tracing of all components during the 

fabrication and installation of spherical bushing bearing. 
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2. Recommended life expectancy for each bearing component. 
3. Recommended frequency for bearing inspection and maintenance schedule. 
4. Procedures and details to perform the bearing inspection and maintenance. 
5. List of indication of bearing defects and the associated repair methods, if applicable. 
6. Procedures and sequences for bearing replacement including locations of temporary support, estimate of jacking 

load for each temporary support location, sequences and methods of detensioning anchor bolts, method of 
debonding between concrete and base plates and anchor bolts, method of removing and replacing bearings, a list 
of equipment to be used for bearing replacement, and traffic, safety, and environmental impact. 

 
Each working drawing and calculation sheet shall be signed by an engineer who is registered as a Civil Engineer or 

Mechanical Engineer in the State of California.  After complete working drawings and supplement are received by the 
Engineer, the Contractor shall allow the Engineer 40 days to review the submittal 

Upon completion of installation, the Contractor shall submit to the Engineer certification stating that each spherical 
bushing bearing has been installed in accordance with the approved working drawings and supplements installation 
procedure. 

 
MATERIALS 

The materials specifications of spherical bushing bearing components shall conform to the following table: 
 

Component ASTM Specifications 
  

Anchor Bolts A354, Grade BD 
Assembly Bolts A240, Type 316 
Bearing Plate B22-C86300 
Spherical Housing A744, Grade CF-8M 
Spherical Ball B271-C86300 
Solid Shaft Structural Casting, Grade 550 
Bearing Bottom Housing Structural Casting, Grade 550 
Bearing Top Housing Structural Casting, Grade 345 
Bearing Hold Down Assembly Structural Casting, Grade 345 

 
Attention is directed to "Welding" and "Audits" of these special provisions. 
Attention is directed to "Lubricant and Test" of these special provisions. 
Prestressing operation of anchor bolts shall conform to the requirements in "Prestressing Concrete," elsewhere in these 

special provisions. 
High strength nonshrink grout shall conform to the requirements in "High Strength Nonshrink Grout," elsewhere in these 

special provisions. 
Steel components including plates and anchor bolts shall conform to the details shown on the plans, the provisions in 

"Steel Structures," of the Standard Specifications, and these special provisions. 
Clean and paint spherical bushing bearing shall conform to the requirements in "Clean and Paint Structural Steel 

(Seismic Joint, Spherical Bushing Bearing, and Shear Key)," of these special provisions. 
The bronze alloy for the spherical ball and ring bushing shall be high strength manganese bronze centrifugally cast 

conforming to the requirements of ASTM Designation:  B271-C86300.  The stainless steel for the spherical housing shall be 
centrifugally cast conforming to the requirements of ASTM Designation:  A744 Grade CF-8F.  All items integral to and for 
the assembly of the bearing shall be stainless steel conforming to ASTM Designation:  A 240, Type 304 or Type 316. 

The bushing wall thickness, fits, and tolerances shall be as recommended by the manufacturer and specified in the 
working drawings and supplement. 

 
QUALITY CONTROL 

Quality Control (QC) shall be the responsibility of the Contractor.  Quality Control shall be performed by an entity 
having a line of responsibility distinctly different from that of the manufacturer's fabrication department.  As a minimum, the 
Contractor shall perform inspection and testing prior to fabrication, during fabrication, and after fabrication as specified 
herein and additionally as necessary to ensure that materials and workmanship conform to the requirements of the contract 
documents.  Quality Control shall apply to each component of the spherical bushing bearing in addition to the assembly, 
shipping and installation of the bearing. 

The QC Inspector shall be the duly designated person who acts for and on behalf of the Contractor for inspection, testing, 
and quality related matters for all fabrication. 
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Quality Assurance (QA) is the prerogative of the Engineer.  The QA Inspector is the duly designated person who acts for 
and on behalf of the Engineer. 

Each QC Inspector shall be responsible for quality control acceptance or rejection of materials and workmanship. 
The Contractor shall provide sufficient number of QC Inspectors to ensure continuous inspection. 
The Contractor shall designate in writing a Quality Control Manager (QCM).  The QCM shall be responsible directly to 

the Contractor for the quality of the fabrication, including materials and workmanship, performed by the Contractor and 
subcontractors. 

The QCM shall be the sole individual responsible to the Contractor for submitting and receiving all correspondences, 
required submittals, and reports to and from the Engineer. 

The Contractor shall submit to the Engineer 3 copies of Quality Control Plan (QCP), in conformance with the 
requirements in "Working Drawings," of these special provisions.  As a minimum, each QCP shall include the following: 

 
A. A manual including equipment, testing procedures, and code of safe practices. 
B. The names, qualifications, and documentation of certifications for the QCM and all QC Inspectors. 
C. An organizational chart showing all QC personnel and their assigned QC responsibilities. 
D. The methods and frequencies for performing all required quality control procedures, including QC inspection forms 

to be used, as required by the specifications including: 
 

1. All visual inspections. 
2. Tests. 
3. Calibration procedures and calibration frequency for all equipment. 

 
E. Forms to be used for Certificates of Compliance, monthly production logs, and monthly reports. 
F. Mill certificates and material certificates. 
G. Shipping plan. 
H. Installation plan. 
 
Prior to submitting the QCP, a pre-fabrication meeting between the Engineer, Contractor, and fabricator, any entity 

performing spherical bushing bearing component fabrication or subcontractor to the Fabricator, shall be held to discuss the 
requirements for the QCP.  The pre-fabrication meeting shall be held in San Francisco Bay Area. 

After a complete QCP is submitted, the Contractor shall allow the Engineer 10 days to review the submittal.  An 
amended QCP or addendum shall be submitted to, and approved in writing by the Engineer, for proposed revisions to the 
approved QCP.  The Contractor shall allow the Engineer 10 days to complete the review of the amended QCP or addendum. 

After final approval of the QCP, amended QCP, or addendum, the Contractor shall submit 7 copies to the Engineer of 
each of these approved documents. 

It is expressly understood that the Engineer's approval of the Contractor's QCP shall not relieve the Contractor of any 
responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans 
and specifications.  The Engineer's approval shall not constitute a waiver of any requirement of the plans and specifications 
nor relieve the Contractor of any obligation thereunder, and defective work, materials, and equipment may be rejected 
notwithstanding approval of the QCP. 

A monthly production log for fabrication shall be kept by the QCM for each day that fabrication is performed.  The 
monthly report from each QC Inspector shall be included in the log. 

The QCM shall sign and furnish to the Engineer, a Certificate of Compliance in conformance with the provisions in 
Section 6-1.07, "Certificates of Compliance," of the Standard Specifications for each spherical bushing bearing.  The 
certificate shall state that all of the materials and workmanship incorporated in the work, and all required tests and 
inspections of this work have been performed in conformance with the details shown on the plans and approved working 
drawings and the provisions of the Standard Specifications and these special provisions. 

 
FABRICATION AND INSTALLATION 

Attention is directed to "Steel Structures," of these special provisions for fabrication and installation of spherical bushing 
bearings at Pier E2.  The Contractor shall also conform to the requirements specified herein. 

Conformance with the requirements in SSPC-QP 1, SSPC-QP 2, and SSPC-QP 3 of the "SSPC: The Society for 
Protective Coatings" will not be required for spherical bushing bearings. 

Finish coats will not be required on the bearings. 
Each bearing shall be marked for location and orientation in conformance with the approved working drawing and 

supplement.  Bearings shall be secured to shipping skids in a manner that assures protection during transportation and off-
loading.  Each skid shall be wrapped in moisture proof and dust proof covers at all times until immediately before 
installation. 
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The retainer ring, boss plate, pin, and spacer pipe shall conform to ASTM Specifications as shown on the plans. 
 
FABRICATION AND INSTALLATION 

Attention is directed to Section, "Steel Structures," of these special provisions for fabrication and installation of tower 
cross bracing spherical bushing bearings.  The Contractor shall also conform to the requirements specified herein. 

The coefficient of friction for bearing lubricant shall be equal or less than 0.10. 
Conformance with the requirements in SSPC-QP 1, SSPC-QP 2, and SSPC-QP 3 of the "SSPC: The Society for 

Protective Coatings" will not be required for tower cross bracing spherical bushing bearings. 
Finish coats will not be required on the bearings. 
The Contractor shall provide the rubber covers to tower cross bracing spherical bushing bearings to seal the bearings 

with the details in the approved working drawings and supplement. 
Each bearing shall be marked for location and orientation in conformance with the approved working drawing and 

supplement.  Bearings shall be secured to shipping skids in a manner that assures protection during transportation and off-
loading.  Each skid shall be wrapped in moisture proof and dust proof covers at all times until immediately before 
installation. 

Damaged bearings shall be replaced. 
A qualified representative of the manufacturer shall be present during installation of all tower cross bracing spherical 

bushing bearings. 
Full compensation for fabricating  tower cross bracing spherical bushing bearing shall be considered as included in the 

contract prices paid per kilogram for furnish  structural steel (bridge) (tower), and no separate payment will be made therefor. 
Full compensation installing tower cross bracing spherical bushing bearing shall be considered as included in the 

contract prices paid per kilogram for erect structural steel (bridge) (tower), and no separate payment will be made therefor. 
 

10-1.50  SHEAR KEY (PIER E2) 

This work shall consist of fabricating, testing, and installing the shear key on Pier E2 in conformance with details shown 
on the plans and the requirements of these special provisions. 

The shear key consists of shear key housing with nut retainer assemblies, shear key stub, spherical ring with retainer 
brackets, spherical housing, bearing plates, shim plates, neoprene pads, dust cover, anchor bolts, high-strength bolts, and 
assembly bolts.  The lubricant shall be self-lubricated and shall be provided for all bronze surfaces and other surfaces as 
shown on the plans.  Shear keys shall be anchored in place with high strength non-shrink grout. 

 The shear key bushing consists of spherical ring, spherical housing, and bearing plates. 
Shear keys shall be furnished and installed at Pier E2. 
 
GENERAL 

Attention is directed to "Steel Structures," of these special provisions for steel casting requirements. 
Attention is directed to "Spherical Bushing Bearing (Pier E2)," of these special provisions for additional installation 

requirements. 
The design loads, design rotations, design displacements, and alignment tolerances shall conform to the values shown on 

the plans. 
 
WORKING DRAWINGS 

The Contractor shall submit working drawings in conformance with the provisions in  "Working Drawings," of these 
special provisions. 

Working drawings shall include complete details, information, drawings, and substantiating calculations of the shear key 
and its components and the method, materials, equipment, and procedures of fabrication and installation that the Contractor 
proposes to use including the placement of high strength non-shrink grout. 

Working drawing submittals shall include the following: 
 
A. Shear key fabrication plans including complete details for each component. 
B. All ASTM, AASHTO, or other material designations including dust cover and its connection to other shear key 

components. 
C. Storage and shipping plans including details of handling and supporting of the shear keys.  Each shear key shipment 

shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6-l.07, 
"Certificates of Compliance," of the Standard Specifications.  The certificate shall state that the materials and 
fabrication involved comply in all respects to the specifications and data submitted in obtaining approval. 

D. Installation plans including the following: 
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1. Method, materials, equipment, sequence, detailed procedures, and temporary support details that the Contractor 
proposes to use for installation of the shear key.  The Contractor's proposed shear key installation procedures 
and sequences shall be detailed in the superstructure construction sequences as specified elsewhere in these 
special provisions. 

2. The Contractor's calculated relative distances for a) relative distance between the centerline of Pier E2 floor 
beam at box girder (normal to vertical profile) and the centerline of Pier E2 (vertical); distance is measured in 
the longitudinal direction along the top horizontal surface of concrete crossbeam, and b) relative distance 
between centerline of box girder (normal to cross slope) and centerline of Pier E2 (vertical); distance is 
measured in the transverse direction along the top sloped surface of the concrete crossbeam. 

 
E. Details of lifting locations and mechanisms. 
 
A supplement to the working drawings shall include the following: 
 
A. The quality control plan (QCP).  The QCP of the shear keys shall conform to the requirements in "Quality Control" 

of these special provisions and shall include descriptions, details, and procedures for the fabrication and installation 
of the shear keys, except that the portion of the QCP for welding shall be submitted separately in conformance with 
"Welding" of these special provisions. 

B. The Contractor shall submit to the Engineer a manual for the shear key inspection, maintenance, and replacement.  
This manual shall include: 

 
1. A record of shear key for each component including the tracing of all components during the fabrication and 

installation of shear key. 
2. Recommended life expectancy for each shear key component. 
3. Recommended frequency for shear key inspection and maintenance schedule. 
4. Procedures and details to perform the shear key inspection and maintenance. 
5. List of indication of shear key defects and the associated repair methods, if applicable. 
6. Procedures and sequences for shear key bushing replacement, a list of equipment to be used for shear key 

bushing replacement, and traffic, safety, and environmental impact. 
 

Each working drawing and calculation sheet shall be signed by an engineer who is registered as a Civil Engineer or 
Mechanical Engineer in the State of California. 

After complete working drawings and supplement are received by the Engineer, the Contractor shall allow the Engineer 
40 days to review the submittal. 

Upon completion of installation, the Contractor shall submit to the Engineer certification stating that each shear key has 
been installed in accordance with the approved working drawings and supplements installation procedure. 

 
MATERIALS 

The materials specifications of shear key components shall conform to the following table: 
 

Component ASTM Specifications 
  
Shear Key Housing, Shear Key 
Stub, Spherical Ring 

Structural Casting, Grade 345 

Spherical Housing High Strength Manganese 
Bronze Centrifugally Cast, 
B271-C86300 

Anchor Bolts A354, Grade BD 
Assembly Bolts A240, Type 316 
High Strength Bolts A 325M 
Bearing Plate & Shim Plate A 709M Grade 345 

 
Attention is directed to "Welding" and "Steel Audits" of these special provisions. 
Attention is directed to "Lubricant and Test" of these special provisions. 
Prestressing operation of anchor bolts shall conform to the requirements in  "Prestressing Concrete" of these special 

provisions. 
High strength nonshrink grout shall conform to the requirements in  "High Strength Nonshrink Grout" of these special 

provisions. 
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Steel components including plates and anchor bolts shall conform to the details shown on the plans, the provisions in 
"Steel Structures," of the Standard Specifications, and these special provisions. 

Neoprene pads shall conform to Section 51-1.145, "Strip Waterstops," of the Standard Specifications and these special 
provisions.  Neoprene pads shall have the following properties: 

 
A. Neoprene shall have a durometer hardness between 25-45 
B. The compressive strength shall not exceed 1000 kPa at 50% compression. 
 

A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of Compliance," shall be 
furnished to the Engineer certifying that the neoprene to be furnished conforms to the above provisions.  The Certificate of 
Compliance shall be supported by a certified copy of the results of tests performed by the manufacturer on the neoprene pads. 

Clean and paint shear key shall conform to the requirements in  "Clean and Paint Structural Steel (Seismic Joint, 
Spherical Bushing Bearing, and Shear Key)," of these special provisions. 

The bronze alloy for the spherical housing shall be high strength manganese bronze centrifugally cast conforming to the 
requirements of ASTM Designation: B271-C86300.  The mating surfaces of the spherical ring and bearing plate shall be 
stainless steel weld overlay conforming to the requirements of ASTM Designation: A240 Type 316.  All items integral to and 
for the assembly of the shear key bushing shall be stainless steel conforming to ASTM Designation:  A 240, Type 304 or 
Type 316. 

 
QUALITY CONTROL 

Quality Control (QC) shall be the responsibility of the Contractor.  Quality Control shall be performed by an entity 
having a line of responsibility distinctly different from that of the manufacturer's fabrication department.  As a minimum, the 
Contractor shall perform inspection and testing prior to fabrication, during fabrication, and after fabrication as specified 
herein and additionally as necessary to ensure that materials and workmanship conform to the requirements of the contract 
documents.  Quality Control shall apply to each component of the shear key in addition to the assembly, shipping and 
installation of the shear key. 

The QC Inspector shall be the duly designated person who acts for and on behalf of the Contractor for inspection, testing, 
and quality related matters for all fabrication. 

Quality Assurance (QA) is the prerogative of the Engineer.  The QA Inspector is the duly designated person who acts for 
and on behalf of the Engineer. 

Each QC Inspector shall be responsible for quality control acceptance or rejection of materials and workmanship. 
The Contractor shall provide sufficient number of QC Inspectors to ensure continuous inspection. 
The Contractor shall designate in writing a Quality Control Manager (QCM).  The QCM shall be responsible directly to 

the Contractor for the quality of the fabrication, including materials and workmanship, performed by the Contractor and 
subcontractors. 

The QCM shall be the sole individual responsible to the Contractor for submitting and receiving all correspondences, 
required submittals, and reports to and from the Engineer. 

The Contractor shall submit to the Engineer 3 copies of Quality Control Plan (QCP), in conformance with the 
requirements in "Working Drawings," of these special provisions.  As a minimum, each QCP shall include the following: 

 
A. A manual including equipment, testing procedures, and code of safe practices. 
B. The names, qualifications, and documentation of certifications for the QCM and all QC Inspectors. 
C. An organizational chart showing all QC personnel and their assigned QC responsibilities. 
D. The methods and frequencies for performing all required quality control procedures, including QC inspection forms 

to be used, as required by the specifications including: 
 

1. All visual inspections. 
2. Tests. 
3. Calibration procedures and calibration frequency for all equipment. 
 

E. Forms to be used for Certificates of Compliance, monthly production logs, and monthly reports. 
F. Mill certificates and material certificates. 
G. Shipping plan. 
H. Installation plan. 
 
Prior to submitting the QCP, a pre-fabrication meeting between the Engineer, Contractor, and fabricator, any entity 

performing shear key component fabrication or subcontractor to the Fabricator, shall be held to discuss the requirements for 
the QCP.  The pre-fabrication meeting shall be held in San Francisco Bay Area. 
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persons or entities hired by subcontractors who will provide other services or materials for the project, and shall have the 
following: 

 
A. A tensile testing machine capable of breaking the largest size of reinforcing bar to be tested. 
B. Operators who have received formal training for performing the testing requirements of ASTM Designation:  

A 970/A 970M. 
C. A record of annual calibration of testing equipment performed by an independent third party that has 1) standards 

that are traceable to the National Institute of Standards and Technology, and 2) a formal reporting procedure, 
including published test forms. 

 
The Engineer shall be notified in writing when any lots of headed bar reinforcement are ready for testing.  The 

notification shall include the number of lots to be tested and the location where the tests are to be conducted.  After 
notification has been received, test samples will be randomly selected by the Engineer from each production lot of headed bar 
reinforcement which is ready for shipment to the jobsite.  If epoxy coating is required, test samples will be taken after the 
headed bar reinforcement has been prepared for epoxy coating.  The Engineer will be at the testing site within a maximum of 
one week after receiving written notification that the samples are at the testing site and ready for testing.  In the event the 
Engineer fails to be present at the testing site within the time allowed, and if, in the opinion of the Engineer, completion of 
the work is delayed or interfered with by failure of the Engineer to be present at the testing site, the Contractor will be 
compensated for any resulting loss in the same manner as provided for in Section 8-1.09, "Right of Way Delays," of the 
Standard Specifications. 

A minimum of 3 samples from each production lot shall be tested.  One tensile test shall be conducted on each sample. 
Tensile tests shall conform to the requirements specified in ASTM Designation: A 970/A 970M, Section 7, except that at 

rupture, there shall be visible signs of necking in the reinforcing bar 1) at a minimum distance of one bar diameter away from 
the head to bar connection for friction welded headed bar reinforcement, or 2) outside the affected zone for integrally forged 
headed bar reinforcement.  

The affected zone for integrally forged headed bar reinforcement is the portion of the reinforcing bar where any 
properties of the bar, including the physical, metallurgical, or material characteristics, have been altered during the 
manufacturing process. 

If one of the test specimens fails to meet the specified requirements, one retest shall be performed on one additional 
sample, selected by the Engineer, from the same production lot.  If the additional test specimen, or if more than one of the 
original test specimens fail to meet these requirements, all headed bar reinforcement in the lot represented by the tests will be 
rejected in conformance with the provisions in Section 6-1.04, "Defective Materials," of the Standard Specifications. 

A Production Test Report for all testing performed on each lot shall be prepared by the independent testing laboratory 
and submitted to the Engineer as specified herein.  The report shall be signed by an engineer who represents the laboratory 
and is registered as a Civil Engineer in the State of California.  The report shall include the following information for each 
set:  contract number, bridge number, lot number, bar size, type of headed bar reinforcement, physical conditions of test 
sample, any notable defects, limits of affected zone, location of visible necking area, and the ultimate strength of each headed 
bar. 

Each unit of headed bar reinforcement in a production lot to be shipped to the site shall be tagged in a manner such that 
production lots can be accurately identified at the jobsite.  All unidentified headed bar reinforcement received at the jobsite 
will be rejected. 

 
MEASUREMENT AND PAYMENT 

Full compensation for headed bar reinforcement shall be considered as included in the contract price paid per kilogram 
for bar reinforcing steel (bridge) and no separate payment will be made therefor. 

Full compensation for epoxy-coated headed bar reinforcement shall be considered as included in the contract price paid 
per kilogram for bar reinforcing steel (epoxy-coated) (bridge) and no separate payment will be made therefor. 

 
10-1.59  STEEL STRUCTURES 

Construction of steel structures shall conform to the provisions in Section 55, "Steel Structures," of the Standard 
Specifications and these special provisions. 

Fabricators and suppliers shall be certified under the AISC Quality Certification Program, Category Cbr, Major Steel 
Bridges, with endorsement F, Fracture Critical members, except that certification will not be required for fabrication of the 
tower strut façade and tower skirt.  Alternatively, ISO 9001:2000 certification standard may be substituted for the AISC 
Quality Certification Program. 

Details of box girder and crossbeam connections shall conform to the AASHTO Standard Specifications for Highway 
Bridges, unless otherwise shown on the plans. 

Attention is directed to "Accelerated Working Drawings Submittal," of these special provisions. 
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A. Minimum tension shall be verified using the "Pre-Installation Verification Turn-of-the-Nut Method," of the 

"Structural Bolting Handbook," published by the Steel Structures Technology Center, Incorporated, except that the 
required rotation shall be as given in Table 8.2. of this section and the required tension shall be as shown in the 
following table: 

 
Pre-Installation Verification 

Required Tension, N* 
Bolt Size, mm A325M Bolts A490M Bolts 

M16 96 000 120 000 

M20 149 000 188 000 

M22 185 000 232 000 

M24 215 000 270 000 

M27 280 000 351 000 

M30 342 000 428 000 

M36 499 000 625 000 

*The above values are 5% higher than the required pretension values used 
for design, actual installation and inspection, rounded to the nearest kN. 

 
B. Rotational-capacity tests in accordance with the requirements in Section 11.5.6.4.2 "Rotational-Capacity Tests," of 

the AASHTO LRFD Bridge Construction Specifications, except that Table 11.5.6.4.1-2 "Nut Rotation from the 
Snug Condition," is replaced by Table 8.2. of this section. 

 
Test results shall confirm both the minimum bolt tension and the rotational capacity of the bolts.  If either test fails, the 

Contractor shall modify the nut rotation in Table 8.2. of this section until the requirements of both tests are satisfied.  No 
adjustment in compensation will be allowed for modifications to the nut rotations as necessary to satisfy test requirements.  
Revisions to Table 8.2. shall be approved by the Engineer prior to bolting operations. 

The Engineer will randomly sample and perform quality assurance testing of high strength fasteners.  Samples will be 
obtained at locations chosen by the Engineer.  The Contractor shall provide the number of bolts specified below to the 
Engineer for quality assurance testing: 

 
Bolt Sampling Size 

Lot Size 
(No. of Bolts) 

Sample Size 
(No. of Bolts) 

2 to 15 3 
16 to 25 4 
26 to 50 5 
51 to 90 7 
91 to 150 8 
151 to 280 9 
281 to 10,000 12 
10,001 to 500,000 16 
500,001 and over 20 

 
Steel fasteners, designated on the plans as A 354, Grade BC, and A 354, Grade BD, shall conform to the requirements of 

ASTM Designation:  A 354.  Steel fastener components for steel fasteners designated as A 354 shall include a bolt, nut and 
hardened washer.  Nuts for steel fasteners designated as A 354 shall conform to Section 55-2.01, "Description," of the 
Standard Specifications. 

Steel fasteners designated on the plans as A 354, Grade BD shall be dry blast cleaned in accordance with the provisions 
of Surface Preparation Specification No. 10, "Near White Blast Cleaning," of the "SSPC:  The Society for Protective 
Coatings. 

Steel fasteners designated on the plans as A 354, Grade BC, and A 354, Grade BD, shall be galvanized in accordance 
with the requirements in Section 75-1.05, "Galvanizing," of the Standard Specifications and shall conform to the 
requirements in ASTM Designation:  A123 for bolts and ASTM Designation: A153 for nuts and hardware.  Steel fastener 
assemblies designated as A354, Grade BD, shall be galvanized within 4 hours of being dry blast cleaned. 
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The Contractor shall submit certified test reports showing that the A 354, Grade BD fasteners conform to the provisions 
in ASTM Designation: A 143. 

Steel fasteners, designated on the plans as A 354, Grade BC, and A 354, Grade BD, shall conform to the requirements of 
ASTM Designation:  A 354.  Steel fastener components for steel fasteners designated as A 354 shall include a bolt, nut and 
hardened washer.  Nuts for steel fasteners designated as A 354 shall conform to Section 55-2.01, "Description," of the 
Standard Specifications.  Nuts shall be zinc coated and be furnished with a dry lubricant conforming to Supplementary 
Requirement S1 and S2 in ASTM Designation:  A 563. 

Steel fasteners designated on the plans as A 354, Grade BD shall be tensioned not less than the value shown on the plans.  
Prior to installation, the Contractor shall submit to the Engineer for approval the methods and equipment to be used to tension 
steel fasteners designated as A354, Grade BD in accordance with Section 55-1.02, "Drawings," of the Standard 
Specifications.  Working drawings shall include methods and equipment to be used to evaluate:  1) the presence of a 
lubricant,  2) the efficiency of the lubricant, and 3)  the compatibility of the high strength steel bolt, nut and hardened washer. 

Except where sub-punching is permitted, bolt holes shall be drilled or reamed, unless otherwise shown on the plans. 
 

Punching 

The first paragraph of Section 55-3.14A(1) "Punching," of the Standard Specifications shall not apply. 
Punching or sub-punching of Grade 250 structural steel where the material is thicker than 16 mm will not be permitted.  

Punching or sub-punching of high-strength structural steel where the material is thicker than 12 mm will not be permitted. 
 

Prestressing High-Strength Bolts 

High-strength A354 bolts shall be tensioned by means of hydraulic jacks so that the force in the bolts shall not be less 
than the value shown on the plans.   

The maximum temporary tensile stress (jacking stress) in high-strength bolts shall not exceed 75 percent of the specified 
minimum ultimate tensile strength of the material.  Prestressing forces in high-strength bolts shall consider all losses, 
including creep of steel, losses due to sequence of stressing, and other losses specific to the method or system of prestressing 
used by the Contractor. 

Hydraulic jacks used for prestressing high-strength bolts shall be calibrated in accordance with the requirements in 
Section 50-1.08, "Prestressing," of the Standard Specifications. 

Final prestressing high strength A354 bolts at the tower anchorage shall be performed after the full dead load is 
transferred to the cable system. 

 
ASSEMBLY 

The method of erection of the suspended structure and tower shall be determined by the Contractor to meet the seismic 
design load criteria and ensure control of box girder and tower deflections due to wind induced oscillations. 

The Contractor shall carry out the necessary structural analyses for the erection procedure to demonstrate the adequacy 
of the procedure.  Details of these analyses and of any supplementary damping or other measures shall be submitted to the 
Engineer for review and approval. 

Wind pressure effects during erection shall be calculated using a gust wind appropriate to a return period of not less than 
25 years and shall allow for variation of speed with height per ANSI ASCE 7-95.  The 25-year wind corresponds to a 77 mph 
one-hour average wind speed (and a corresponding 3-second gust wind speed of 100 mph) at deck elevation of 50 meters, as 
well as a critical flutter wind speed threshold of 112 mph based on a 1000-year return period.  The Contractor shall provide 
temporary connections between adjacent lift sections in order to ensure sufficient torsional stiffness of the suspended 
structure. The Contractor shall also provide the proper support of the suspended structure during all stages of erection.  The 
Contractor shall similarly ensure control of tower deflections due to wind-induced oscillations at all stages of erection and 
shall provide holdback stays or other damping devices as necessary.  All such temporary measures shall be approved by the 
Engineer. 

Wind design loads may be reduced during lifting operations. 
Seismic loading during erection shall conform to the seismic loading requirements specified in "TEMPORARY 

TOWERS," subsection "TEMPORARY TOWER DESIGN," subsection "Seismic Design Loads," of these special provisions. 
The erection procedure shall be such that the maximum stresses in any part of the permanent structure do not cause any 

permanent deformation or damage.  Appropriate values of loads and safety factors for erection loading conditions shall be 
submitted by the Contractor to the Engineer for review and approval. 

The details of any fastenings which the Contractor may require in any part of the permanent works for erection, and the 
procedure for their removal, shall be submitted to the Engineer for approval. 

 
Tower 

Tower lifts shall be in lengths as indicated on the plans. Exterior plates of the tower shafts shall be fabricated with 
direction of rolling aligned along the vertical direction of the tower.  Within each lift, the number of transverse splices of the 
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July 23, 2007 
 
PROJECT INFORMATION 
 
04-0120F4 
Self Anchored Suspension Bridge 
 
SUBJECT 
 
Office of Structural Materials (OSM) Audit of Dyson Company.  
 
OVERVIEW 
 
The Dyson Company successfully completed the Material Fabrication Self-Qualification Audit 
(MFSQA) on April 13, 2007, per Special Provisions section 8-4.01. The Department audited 
Dyson facilities on July 10, 2007.  Present during the audit were representatives of OSM:  Mr. 
John Kinsey, CALTRANS Senior Level III, and Mr. Markian Petrina, Structural Materials 
Representative; and representatives of American Bridge/Fluor, a Joint Venture (ABF):  Mr. Dan 
Radu, ABF Steel Fabrication Manager and Mr. Charles Kanipicki, P.E., ABF Quality Control 
Manager.  Representing the fabricator was Mr. Steve Marsh, Dyson Quality Assurance Manager. 
 
DISCUSSION 
 
The audit opened with opening remarks by Mr. Kinsey, who explained the function of OSM and 
the purpose of the audit.  Mr. Marsh then provided a brief history of the Dyson Company.   For 
more than a century (founded in 1884, according to Dyson promotional materials), Dyson 
Company has been producing fasteners for various purposes.  Following a 1992 bankruptcy, Mr. 
Ted Wolfe, Sr.,  became the principal owner; various family members now occupy important 
positions within the company, including Mr. Ted Wolfe, Jr., General Manager; Ms. Kristin 
Wolfe, Sales Manager.   
 
As constituted today, Dyson is comprised of four divisions:   
1. Dyson Rod, the division of primary interest for this audit, which produces large-diameter 

anchor rods, primarily for the wind turbine market; 
2. Dyson Fork, which produces lift truck forks; 
3. Dyson, the division of secondary interest for this audit, which produces forgings and large 

fasteners; 
4. Dyson Dependable, which fabricates ASME-certified fasteners and materials for stringent-

specification military and nuclear applications. 
According to Mr. Marsh, the distinction between the four Dyson divisions is largely 
administrative:  equipment and the approximately 100 employees are shared between the four 
divisions interchangeably. 
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Apart from these divisions, Dyson purchased Texas Bolt & Nut out of bankruptcy.  Texas Bolt is 
currently a distribution point for fasteners, particularly nuts, as well as stud production.  Texas 
Bolt deals heavily with overseas business. 
 
Following his historical and organizational summaries, Mr. Marsh described the process for 
material handling.  He stated that material is often prequalified through mill certification (mill 
cert) review, eliminating the need for receiving inspectors to verify the suitability of raw 
material, primarily rod, for intended purpose.  Mr. Marsh clarified by stating that only the mill 
certifications were pre-qualified for appropriate chemical and mechanical characteristics.   
Certifications are kept on record between one and seven years, typically leaning toward the 
longer period.  Mr. Marsh explained that retention of records is to assist with Dyson’s internal 
traceability. 
 
Mr. Marsh also elaborated on the fact that records are maintained for longer periods in 
association with what he called “semi-finished” products, particularly A 325 bolts.  A variety of 
material is forged and heat treated, then sent into stock as blanks.  It is kept in storage, after 
which it is wheel abraded and finished.  OSM auditors saw this material in storage bins during 
the tour.  A significant proportion of such “semi-finished” product was heavily corroded (Picture 
1) and covered with large amounts of rust; Mr. Marsh stated that the rust would be made 
irrelevant by machining down heavily-corroded bolt shafts and wheel-abrading corroded bolt 
heads.  OSM did not observe any such operations.  
 
Orders of raw materials are based on ASTM requirements, and any special requirements from a 
given contract.  When those are determined, the manufacturing sequence is adapted to satisfy 
each situation.  The customer is then provided the manufacturing sequence and any customer 
hold points are included in the process. 
 
According to Mr. Marsh, ASTM A 354 BC and BD fasteners undergo full-size testing, i.e., full-
diameter cross-section, as opposed to coupons machined from sampled fasteners and rods, as 
well as coating certification.  Although Dyson does not have certified nondestructive testing 
(NDT) personnel, when the customer requests, Dyson personnel perform informal MT, 
particularly on the outside elbows of bent rods. 
 
Mr. Marsh informed OSM auditors that NDT where it is part of the specification, such as for A 
490 bolts, is sent to outside laboratories with qualified NDT personnel.  For A 490 bolts, 
Dyson’s preference is magnetic particle testing (MT).  Stork-Herron laboratories, which was also 
audited on this trip (mechanical testing:  pass; NDT:  contingent pass; please see relevant report), 
was specified as the NDT laboratory with full capabilities for MT and liquid penetrant testing 
(PT).  Mr. Marsh also mentioned Ultralabs, Inc., which he states are NADCAP-qualified and are 
capable of MT, PT, and radiographic testing (RT; RT is not relevant to Dyson’s work for ABF).   
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Mr. Kinsey informed Mr. Marsh that if Dyson wishes to have NDT performed at Ultralabs, they 
must submit an MFSQA and be audited by the Department before being acceptable on the 
project; Mr. Marsh indicated that he would consider this, although he believed that Stork-Herron 
would be capable of handling any NDT by themselves, as NDT requirements are expected to be 
minor for relatively small orders of A 490 bolts,. 
 
Rotational capacity (ro-cap) testing was also discussed.  Mr. Marsh indicated that Dyson was 
seriously considering the purchase of a large, automated ro-cap machine manufactured by 
Skidmore, the primary manufacturer of ro-cap equipment.  According to Mr. Marsh, this 
machine is superior to human testing on a standard, manual Skidmore because the automated 
machine holds a constant force and there is no start-and-stop associated with manual machines. 
 
However, according to Mr. Marsh, apart from hardness, threading, and rotational capacity, all 
other tests, such as wedge testing, are farmed out to laboratories.  Mr. Marsh mentioned 
laboratories in Pittsburgh (name not provided) that is capable of testing large A 354 BD rods 
whose testing requirements exceed the 400 kip capacity that Mr. Marsh says is possessed by 
Stork-Herron.  However, Mr. Marsh believed that it will not be necessary to employ the 
Pittsburgh laboratory.  It is believed by Dyson that facilities in the Cleveland area will be 
adequate for fasteners and shorter rods. 
 
For galvanizing, North American Galvanizing (audited on this trip:  Fail) and The Art 
Galvanizing (also audited on this trip:  Conditional Pass).  North American was characterized as 
Dyson’s large-capacity galvanizer, while The Art is for smaller orders, and Mr. Marsh spoke 
positively about The Art’s capabilities.   
 
Mr. Kinsey discussed special requirements for galvanizing with Mr. Marsh, including the 
Department’s prohibition of stripping/re-dipping material with inadequate galvanizing, as well as 
the requirements for blasting A 354 BD material as opposed to pickling, prior to galvanizing.  
Mr. Marsh expressed familiarity with the A 354 BD requirements, and indicated that this would 
be part of Dyson’s purchase order for galvanizing.  He also indicated that galvanizers would be 
informed that stripping/re-dipping would not be permitted. 
 
In response to Mr. Kinsey’s question about Dyson’s ability to verify the work of galvanizers, Mr. 
Marsh indicated that Dyson has no capability for testing galvanizing thickness.  Dyson was not 
anticipating such a requirement, and Mr. Marsh indicated that it would be something examined 
by Dyson management in light of OSM’s emphasis that Dyson, not the subcontractor, was 
accountable for the proper thickness of coating on all fasteners. 
 
In addition, OSM and ABF discussed the possibility of anchor rods being painted.  Mr. Kinsey 
indicated that should this course of action be chosen, Dyson would be responsible for ensuring 
that whoever paints the rods must be certified. 
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Mr. Marsh expressed willingness to work with CALTRANS to perform sampling.  He stated that 
Dyson is accustomed to such practices from what Mr. Marsh characterized as frequent previous 
work with the Pennsylvania and Missouri Departments of Transportation.   
 
The necessity for ensuring lot and heat segregation was emphasized by Mr. Kinsey.  Mr. Marsh 
indicated that his inspectors are not aware of “preapproved” mill certs, and that only Mr. Marsh 
and his Assistant QA manager, Ms. Diane Smith, are aware of this fact.  Mr. Marsh also 
indicated that lots are physically separated to prevent mixing, and Dyson understands 
segregation to maintain integrity.  Dyson’s tracking system has a randomly-generated three-letter 
code for each separate purchase order.  If more than one container is needed for an order, a 
number is added to the three-letter identifier, as shown in Picture 1. 
 
Heat treatment was also discussed.  Mr. Marsh indicated that Dyson is capable of heat treating 
rods up to approximately 12 feet in length; the longer rods required for the contract, some of 
them 30 to 40 feet long, will be shipped to T.C. Industries in the Chicago area.  Mr. Marsh 
indicated that T.C. Industries will be capable of handling such lengths of rod. 
 
As for shipment of product, Mr. Marsh indicated that this is a function of the product itself, 
taking into account fragility and coatings. Long rods will be burlap-wrapped and banded with 
metal strapping and sent on flatbed trucks.  Dyson does possess shrink wrap capacity.  Fasteners 
will be in cardboard half-keg boxes attached to pallets with nylon webbing.  Mr. Marsh stated 
that no problems were encountered with shipment of fasteners to the Tacoma Narrows project in 
Washington.  Preassembly of parts may be done if indicated in the contract, although Mr. Radu 
and Mr. Marsh pointed out that it is not standard practice to assemble mechanically-galvanized 
parts.   
 
Mr. Radu indicated that ABF will not permit winter shipment, and that most products will be 
contained in enclosed trailers, and his confidence in Dyson’s good record for shipping.  Mr. 
Kinsey emphasized that Dyson is responsible for its vendors’ methods. 
 
Dyson is reports normal production capability of attaining hardness within ±2 on the Rockwell C 
scale.  If a closer tolerance than ±2 is required, smaller lots and more careful monitoring is 
required.  Mr. Marsh indicated that the maximum limit is generally on tensile strength, not 
hardness, and that the tensile requirements are generally adequate if the proper hardness is met.  
According to Mr. Marsh, subcontractors are held to the same standards that Dyson applies to 
itself. 
 
When inspection was discussed, Mr. Marsh indicated that all required testing will be 
documented, including mechanical testing from suppliers, who will have to prove conformance 
to contract requirements as ordered by Dyson.   
 
Mr. Marsh also indicated that Dyson has three inspectors.  None of these inspectors are qualified 
to SNT-TC-1A standards for visual inspection.  Mr. Marsh expressed a high degree of 
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confidence in his chief inspector, who performs calibrations and has been with Dyson for more 
than 20 years.  The chief inspector’s assistant has been with Dyson for approximately 6 months, 
and has previous forging experience and OSM was told also has a solid understanding of the 
process.  The floor inspector is still learning his duties, and performs “spot” inspections at 
various places in the shop; Mr. Marsh indicated that although he is tested and qualified to 
Dyson’s internal standards, the floor inspector’s skills are in a state of being improved.   
 
Ms. Debbie Smith, Mr. Marsh’s personal assistant, holds the title of Assistant QA Manager and 
is not an inspector.  Ms. Smith’s functions are administrative in support of Mr. Marsh’s duties as 
QA Manager, and she also reportedly handles some of the mill cert prequalification for incoming 
material.  On the day of the audit, Ms. Smith was on scheduled vacation. 
 
Mr. Kinsey discussed the METS green tag and orange tag processes for releasing material.  It 
was emphasized to Dyson that METS must be given the opportunity to inspect material before it 
is released between facilities for various parts of the work. 
 
During the course of the conversation Mr. Marsh stated that he is a part-owner of the Dyson 
Company.  He expressed no concern about this possibly affecting his judgment as QA Manager.  
Mr. Marsh stated that he believed his part-ownership strengthened his desire for quality as 
someone directly concerned with the company’s reputation. 
 
During a tour of the Dyson Company facilities, the following areas were seen:   
• Receiving  
• Holding Area 
• Forging and Bolt Production  
• Heat Treatment  
• Machining  
• Inspection  
• Nut Lubrication 
• Shipping 
 
Receiving 
In the receiving area (Picture 2), it was noted that many pieces of rod and steel ingot stock rested 
on the ground (Picture 3), and a number of pieces had no traceability (Picture 3).  The receiving 
clerk appeared unfamiliar with the concept of traceability, and indicated that the unmarked 
random pieces of stock were “never thrown away” and had “been here forever.”  He was not able 
to provide a link between this material and documentation.  There was also no checklist, chart, or 
book for the receiving inspector to examine the material to certain specifications.   
 
In response to Mr. Kinsey’s question, the receiving inspector remarked that he had never seen 
the need to reject material.  Both he and Mr. Marsh spoke repeatedly of “hardware” review, of 
the actual product, as opposed to “software” review, of the computerized certifications; the link 
between the two appeared tenuous at best on the material receiving end. 
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The receiving inspector remarked that if the heat number is mismarked or illegible, it is not a 
reason to reject.  If the chemsistry and steel grade are correct, the material is accepted.  Customer 
(Picture 4) and Dyson (Picture 5) tags on stock material identify most material. 
 
Stock material, which OSM was told could be kept for many years, is kept in an area separate 
from immediate-use (1-2 weeks) material.  The Dyson standard for straightness is one-eighth 
(1/8) inch distortion per five (5) feet of length, although numerous bundles were observed with 
visible “snaking” distortion, as well as large bends (Picture 6).   
  
The receiving inspection is part of the forge shop, and not a QC function.  QC appears to have 
little day-to-day contact with receiving and material actually stored in the stock yard. 
 
Mr. Kinsey requested to verify the documentation on a randomly-selected bundle of rods 
(Picture 7).  Dyson personnel were able to produce satisfactory records in a reasonable amount 
of time. 
 
Holding Area 
In the holding area, numerous bins of material were observed.  One bin had no identification tag.  
Mr. Marsh was unable to identify this material.  The bolts appeared to be ASTM F 568M.  Mr. 
Marsh questioned one of the forge workers in the area; this individual identified the material to 
Mr. Marsh with what appeared to be a high level of confidence.   
 
All other bins observed in this area by OSM, many of which contained similar F 568M bolts 
awaiting threading, were properly marked.  However, many of the travelers appeared to be dirty 
and in some cases illegible.  Mr. Marsh pointed out that there were duplicates in each envelope 
for such an eventuality.  However, the second (clean) copy was not necessarily the version that 
was updated by production personnel. 
 
Forging and Bolt Production 
OSM observed forged materials, particularly large nuts.  The forging ovens are depicted in 
Picture 8.  Mr. Marsh initially stated that large nuts were completely identified by heat number; 
however, none such was found.  Mr. Marsh later amended his statement to say that there will be 
no heat number added until after heat treatment.  A picture of the nuts appears in Picture 9. 
 
In addition, OSM observed the manual process of producing A 325 bolts (Picture 10).  The bolt 
shafts were heated three at a time in an oven.  A worker manually removed each shaft, inserted it 
into a press, and the head was forged on the shaft by four impacts.  The bolts were then placed 
into a large holding bin.  They subsequently move on to machining for threading. 
 
The foreman’s office is in the middle of the forging and bolt production area.  There are no 
standards or specifications kept in the office.  These are maintained in the inspection office. 
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In the outdoor storage area for what Dyson classifies “semi-finished” product, headed but 
unthreaded bolts await finishing.  As previously mentioned, it was noted that many of these 
products (Picture 11) are heavily corroded, and Mr. Marsh indicated that the corrosion would be 
machined or abraded away,  
 
Heat Treatment 
The heat treatment area is one of the largest at Dyson.  Dyson states that they have four 
temperature-surveyed, calibrated ovens in operation, along with a 12,000 gallon oil quench bath, 
and a 6,000 gallon water and synthetic oil quench bath.   
 
Dimensional verification before heat treating is carried out by heat treating production personnel.  
The method for tracking verifications is apparently on a written record (Picture 12).  It appears 
that Dyson does not have a method for marking tubs or buckets that have been checked.  Mr. 
Kinsey remarked that soapstone is frequently employed by other facilities for such checks, but 
Mr. Marsh did not seem to regard the effort required for such tracking as worthwhile.  
 
OSM observed ovens in operation, and inspected temperature records.  It appears that 
temperature recording paper is not placed in the strip-chart recording thermometer at any 
consistent time.  They are not replaced at midnight for the “next day,” but sometime between the 
end of the third (overnight) shift, which ends at 6 AM, and the first few hours of the first (day) 
shift (Picture 13).   
 
OSM auditors observed that one of the strip charts appeared to be for the previous day.  It 
transpired that the oven for which it was recording was down for maintenance, although this was 
not clearly indicated anywhere (Picture 13).  In addition, the short-term “filing system” for 
recent graphs, some as old as two weeks, was under the desk blotter on the shift supervisor’s 
desk.  Older graphs were filed in a drawer of the desk.   
 
Mr. Kinsey pointed out these shortcomings in oven record keeping to Mr. Marsh.  Mr. Marsh 
readily acknowledged these shortcomings and expressed willingness to correct them. 
 
In the heat treatment area, OSM auditors observed a bin of nuts with no traceability paperwork.  
Neither Mr. Marsh nor the workers in the heat treatment area were able to identify these items, 
and no records were produced to explain their traceability by the end of the OSM tour 
approximately two hours later. 
 
Except for the above instances, the heat treatment appeared to be organized and systematically 
run.  The workers appeared to know their duties, and took care to insert and remove fastener 
components at the proper time from ovens (Picture 14).  Picture 15 shows the heat treatment 
tracking method for various fastener lots. 
 
Machining 
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In the machining area, OSM auditors observed numerous machine operators at lathes milling, 
threading, and tapping fasteners in various stages of completion.  Mr. Marsh made a point of 
informing the auditors of the machine operators’ numerous “in process” checks to ensure that the 
material was being properly made.  However, upon closer examination, it appeared that many of 
the machine operators were relying exclusively on personally-owned calipers, which are not 
calibrated by Dyson.  Dyson did indicate on their MFSQA that such personally-owned 
measurement equipment was used on the floor.  On the audit, it was discovered that this was 
virtually the only in process measuring equipment for bolt manufacturing.  
 
In one instance, OSM auditors found threaded rod where each piece was not marked.  
Identification of the group would have been obliterated by machining, because the bars were 
marked where thread would be cut.   
 
With the process currently in place, there is no formal check on fasteners as they are machined, 
except by the production personnel.  Dimensional problems would not be discovered until after 
heat treatment.  However, Mr. Marsh stated that since it had never been a problem previously, he 
did not regard it as an item of major concern. 
 
Inspection 
The Dyson inspection team has an office near the shop floor.  The chief inspector and assistant 
inspector have fasteners brought to them, although they often perform shop floor inspections as 
well.  A third inspector does not sit in the office; he walks on the shop floor, randomly checking 
various processes.  It was not clear where this individual sits, and where he prepares his reports, 
if any; OSM auditors did not meet this individual.  
 
Threading “go/no-go” gauges are the most commonly-used (Picture 16).  These are calibrated 
every year, although Dyson has an in-house one-month “grace period.”  This means that a six-
month cycle is in reality seven months.  The inspectors assured OSM auditors that the more 
frequently needed threading gauges are spot checked quite often, although this is not necessarily 
logged.  However, this left open the issue of other measuring devices, such as calipers.  Mr. 
Marsh remarked that standards do not prohibit a 30-day grace period, and that no one has ever 
questioned this practice before. 
 
Calibration cycles are tracked on a spreadsheet, and printed out monthly.  The printout indicated 
that a piece of equipment was due for calibration on June 5.  This was moved to August 5 by the 
assistant inspector because the June 5 date was an error.  Other than his own knowledge of the 
situation, there appeared to be no documentation to support this change.   
 
Representative samples are drawn from production material.  Dyson personnel are aware of, and 
have access to, ASTM F 1470 for sampling.  According to Mr. Marsh and his inspectors, 
however, the number of samples is always provided by the client. 
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Standard final inspection procedure is to deburr, wash, sample, and inspect fasteners.  Sample 
testing records are maintained for each lot on a sheet filled in by hand.  Either the chief inspector 
or her assistant enter the ASTM or other specifications required for each lot of bolts.  They then 
inspect bolts for dimensions and threading either on the shop floor or in their office.  When they 
are in their office, the samples are apparently pulled and brought in by production personnel. 
 
Mr. Marsh also demonstrated the optical comparator (Picture 17) and standard Brinnell hardness 
machine, as well as magnetic particle testing (MT) equipment (Picture 18).  Although no one is 
qualified to ASNT standards for MT, Mr. Marsh indicated that he believes that Dyson personnel 
have sufficient knowledge of the procedures to satisfy Dyson and customers that the elbows of 
bent rods are acceptable. 
 
Dyson has a standard Skidmore rocap testing machine (Picture 19).  As previously discussed, 
Dyson intends to buy an automated, computerized rocap machine (brochure, enclosure).  Dyson 
intends to perform all rocaps for SAS project A 325 galvanized bolts in-house. 
 
Mr. Marsh also stated that any testing that his personnel are not qualified to perform for the 
record are sent to local laboratories.  Turnaround is reportedly two to three days in most cases. 
 
Nut Lubrication 
In the nut lubrication area, OSM auditors viewed baths and baskets of nuts (Picture 20a).  The 
baths consist of what Dyson describes as standard nut lubrication base fluid (Picture 20b) and 
admixtures.  The fluid is periodically and automatically agitated.   
 
Dyson Company is one of the few nut manufacturers who are able to lubricate just the inside 
face and threads of a nut.  OSM auditors were shown the machine. 
 
Shipping 
OSM auditors reviewed shipping methods and procedures.  Material was stacked in an orderly 
fashion, and appeared to have necessary accompanying paperwork (Picture 21).  
 
Related Observation 
Of note, OSM auditors visited three testing laboratories and three galvanizing facilities 
associated with Dyson during the trip that began at Dyson.  Most of the facilities reported limited 
contact with Dyson, and Dyson had not actually audited any of these facilities.  Mechanical 
Galv-Plating (MGP), submitted as a potential mechanical galvanizer, reported that Dyson had 
essentially severed their business relationship for upwards of a year, apparently due to cost 
decisions on Dyson’s part, before asking MGP to fill out an MFSQA.  MGP reports that during 
their extended association with Dyson, no one from the bolt manufacturer has visited their 
facility.   
 
Information and requirements specific to the contract were not relayed to subcontractors by 
Dyson.  Dyson answered “No” to Section M, item 10, “Did the manufacturer verify that all the 
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Secondary Processors have detailed QC plans and that they are certified to the QS 9000 
standard?”  Dyson’s response implies that the only shortfall expected is in the area of QS 9000. 
 
Dyson stated that suppliers are “well experienced and well-qualified” and that Caltrans visits and 
audits at “selected suppliers” have assured Dyson that “[Dyson is] capable of qualifying only 
those suppliers who can satisfy our and Caltrans quality expectations.”  Of the six Dyson 
subcontractors visited to date, only two received an unqualified passing grade:  Tensile Testing 
Laboratories, and Mechanical Galv-Plating, which, as mentioned, has had no business contact 
with the latter for more than a year. 
 
Dyson answered also responded “Yes” to Section M, item 11, “Have all the Secondary 
Processors (including zinc coating processors and heat treaters) been audited by the fastener 
manufacturer to verify compliance with Quality Control requirements?”  The OSM audit of these 
facilities showed that this was not the case.  Few of these facilities had the necessary Contract 
Documents (Standard Specifications and Special Provisions) and none were conversant with the 
requirements.    
 
Two of the six Dyson subcontractors, North American Galvanizing (a major supplier), and 
Central Testing Laboratory have failed their audits for significant quality shortfalls. North 
American for material traceability, Central Testing for inadequate QC controls.  Two others have 
received only a Contingent Pass:  The Art Galvanizing for deficient QC, and Dyson’s NDT 
laboratory, Stork-Herron, for significant NDT program shortfalls.  This means that only two of 
six Dyson-submitted facilities satisfied contract requirements. 
 
Exit Briefing 
Several items were discussed with Dyson as items of concern that would be specifically 
mentioned in the audit report.  MFSQA sections: 
N, item 1.  Receiving inspection is not adequate for reasons noted above. 
N, item 6.  Unidentified material in the storage yard requires guesswork as to origin and 
provenance; this must be corrected. 
N, item 7.  Material is in contact with the ground in the storage yard. 
D, item 3.  Written procedures are not put into practice.   
Q, item 3.  Strip charts are not well-organized and stored, and dates are inconsistent. 
R, item 3.  Calibration procedures are not consistent with industry standards, particularly with 
the 30-day “grace period.” 
 
In addition, during this time Dyson informed OSM and ABF that Technical Stamping will be the 
supplier for hardened F 436 washers.  OSM indicated that Dyson should expect this facility to be 
audited.   
 
FINDINGS 
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Dyson has not audited their subcontractors; in fact, Dyson’s contact was arm’s length.  At least 
one facility reported no formal business association with Dyson for more than a year prior to the 
SAS project.   
 
OBSERVATIONS  
 
• Traceability is not completely reliable.  Instances of material with questionable or no 

traceability were found both in the stock yard and on the shop floor. 
• The receiving inspection is more check-in than inspection, and the receiving inspector is not 

well-versed in traceability.  The receiving inspector indicated that in his four months in that 
position, he had never rejected any material because “it all complies.”   

• Material storage and handling shortfalls include:  rod material without marking or 
documentation, rods twisted in storage piles, and substantial bending/bowing of material 
during storage and handling.  

• Temperature record graphs for heat treating ovens are not consistently maintained. 
• Machine operators rely almost exclusively on personal measuring equipment that is not 

calibrated or audited by Dyson. 
• Dyson testing equipment is formally calibrated once per year, albeit with a 30-day “grace 

period,” both of which (particularly the grace period) OSM finds questionable. 
• Determination of production success in attaining necessary specifications is deferred until 

after heat treatment; in some cases, absence of negative customer feedback about product 
dimensional quality was cited as justification. 

• Mr. Marsh, the Dyson Quality Assurance Manager, indicated that he is a part-owner of the 
Dyson Company. 

 
RECOMMENDATIONS 
 
• High-strength fasteners (A 325 and A 490) should be made fresh, not out of stored material, 

to ensure soundness.  The “semi-finished” material was stored outdoors and was observed by 
OSM auditors to be, in many instances, heavily corroded. 

• Require approval, in the form of a submittal, for the automated rotational capacity testing 
machine that Dyson intends to procure for this project.   

• Dyson should ensure that all Dyson suppliers have necessary SAS documents and that they 
are conversant with requirements set forth by the contract. 

• Dyson should have contingency plans for ensuring that product is supplied in a timely 
fashion should Dyson rely on galvanizers’ certificates of compliance, if the galvanizing falls 
short of requirements. 

 
ACTION ITEMS NOT OTHERWISE MENTIONED  
 
• ABF should provide Dyson with Standard Specifications, Conformed Special Provisions, and 

(at ABF’s discretion) contract drawings. 
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• Dyson should submit an MFSQA for Technical Stamping, Chesterfield Township, MI, the F 
436 washer supplier, to ABF.  OSM will schedule an audit when this MFSQA has been 
reviewed and accepted. 

 
CONCLUSION 
 
In the event that Dyson Company is considered for high-volume production of A 325 and A 490 
bolts, Dyson’s capacity for producing high-strength bolts should be closely reviewed in relation 
to that of larger manufacturers.  Non-automated production methods in some areas may limit 
Dyson volume capabilities. 
 
OSM recommends that the Dyson Company should be considered a Contingent Pass.  The 
following issues need to be addressed to receive a passing grade: 
• Traceability; 
• Receiving  procedures; 
• Material storage and handling deficiencies;  
• Calibration and improvement of record-keeping for calibrated instruments and process 

documents;  
• Demonstration of proper tracking and auditing of requirements for subcontractors in 

accordance with Section M of the MFSQA. 
 
 
  
 
Venkatesh S. Iyer, Ph.D., P.E.  
Structural Materials Representative 
Division of Engineering Services 
Materials, Engineering and Testing Services 
Office of Structural Materials 
 
Document Number CAL 00 
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ILLUSTRATIONS (Pictures 1-21) 

 
Picture 1.  Unique, randomly-generated Dyson three-letter codes identify jobs;  
a numerical suffix as shown indicates a job consisting of more than one bin. 

 

 
Picture 2.  The Dyson Company storage yard has several aisles.  Stock consists  
mainly of rods of various lengths and thicknesses, along with ingots for forging. 
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Picture 3.  Numerous pieces of raw material were found  

on the ground in the Dyson Company storage yard. 
 

  
Picture 4.  Customer material tags provide information for receiving. 
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Picture 5.  Dyson material tags are attached to stock material awaiting disposition.   

No 3-letter order identifier is assigned until material is associated with an order. 
 

 

a 
b 

Picture 6.  Closeup of the Dyson Storage Yard shows twisted (a) and bent (b) rod stock. 
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Picture 7.  Randomly-selected material was chosen for record verification. 

 
 

 
Picture 8.  Dyson Company forging ovens are in the main facility. 
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Picture 9a.  One of Dyson’s specialties is large forged nuts. 

 

 
Picture 9b.  Closeup of a large forged nut shows the unique three-letter job  

identifier and The Dyson marking.  Heat numbers are added after heat treatment. 
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10a 

Picture 10a.  A worker produces A 325 high-strength bolts at Dyson  
Company.  Note the shaft heating oven (circled).  After the shaft  
reaches the necessary temperature, the worker manually holds  
each shaft in a press, where a hex head is attached to the shaft. 

 

 

10b 

Picture 10b.  A 325 bolts with heads attached await milling and threading.  
 

 
Page 18 



Office of Structural Materials  

 
11a 

Picture 11a.  “Semi-finished” material that is stored outdoors at Dyson Company. 
 

 
11b 

Picture 11b.  A close-up view of 11a, showing heavy corrosion (circled). 
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Picture 12.  A tracking chart in the Dyson Company heat  

treating area shows various production operations. 
 

 

Start, approx. 
4:45 AM 

Picture 13.  This strip chart is one day behind the actual date.  Chart  
recording was stopped because the oven it monitored was shut down  
for maintenance, which is not clearly indicated. Recording for 7/9/07  
starts at approximately 4:45 AM on 7/9/07(circled), not at midnight.  
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Picture 14.   Dyson Company heat treating ovens operate on three shifts. 

 

 

3-letter 
identifiers 
 
Temperature/
Liquid 

Picture 15.  Dyson Company heat treatment tracking board shows  
3-letter job codes and temperatures/liquids for heat treatment. 
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Picture 16.  Dyson Company “go/no-go” gauges hang in the inspection office. 

 

   
Picture 17.  The Dyson Company optical comparometer  

displays bolt profiles for measurement.  
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Picture 18.  Dyson Company wet magnetic particle testing (MT) equipment,  
including black light, is primarily to spot-check bent-rod elbows for cracks. 

 

 
Picture 19.  The Dyson Company Skidmore rocap testing machine  

may soon be replaced by a computerized, automated version. 
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20a 

Picture 20a.  The Dyson Company lubricates most nuts by dipping them into a bath. 
 

 
20b 

Picture 20b.  Dyson’s lubricant bath consists of an industry standard  
base fluid produced by Castrol, combined with admixtures. 
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Picture 21.  Labels and packing lists appear  

on boxes in the Dyson Company shipping area. 
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July 23, 2007 
 
PROJECT INFORMATION 
 
04-0120F4 
Self Anchored Suspension Bridge 
 
SUBJECT 
 
Office of Structural Materials (OSM) Audit of Art Galvanizing Works.  
 
OVERVIEW 
 
Art Galvanizing Works, in Cleveland, Ohio, a subcontractor for the Dyson Company, 
successfully completed the Material Fabrication Self-Qualification Audit (MFSQA) on June 12, 
2007, per Special Provisions section 8-4.01. 
 
The Department audited Art Galvanizing Works facilities on July 11, 2007.  Present during the 
audit were representatives of OSM:  Mr. John Kinsey, CALTRANS Senior Level III, and Mr. 
Markian Petrina, Structural Materials Representative; and representatives of American 
Bridge/Fluor, a Joint Venture (ABF):  Mr. Dan Radu, ABF Steel Fabrication Manager and Mr. 
Charles Kanipicki, P.E., ABF Quality Control Manager.  Representing the fabricator was Ms. 
Adrienne Klein, Vice President of Art Galvanizing Works. 
 
DISCUSSION 
 
The audit opened with opening remarks by Mr. Kinsey, who explained the function of OSM and 
the purpose of the audit.  Ms. Klein then gave a brief history of the company. 
 
Art Galvanizing Works (Picture 1) is a small family-owned company that performs hot-dip 
galvanizing.  Art has been active in the Cleveland area for over 50 years; many employees have 
over 20 years of service with the company, and the night foreman has been with Art for 51 years.  
Ms. Klein, the Vice President, acts as both the production manager and the quality control (QC) 
manager, and is also the daughter of the owner.   
 
Art’s main work is small items for the electrical and fastening industries, as well as freight trailer 
latches.  Structural galvanizing is limited to 15 feet in length due to kettle length, although Ms. 
Klein indicated that double-dipping is possible.   Dyson apparently intends to send A 325M bolts 
and shorter rods to this facility.     
 
There is no QC department as such; according to Ms. Klein, all production employees are trained 
to inspect galvanizing.  Ms. Klein stated that galvanized material is randomly tested.  
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Ms. Klein indicated that products with excessive galvanizing are stripped and re-coated.  Mr. 
Kinsey pointed out that the SAS contract prohibits this; Ms. Klein replied that in the case of 
overcoating, new components would have to be dipped.   
 
Art has the ability to centrifuge components up to 3 feet long; anything longer than 3 feet is 
brushed with a natural-bristle brush while the galvanizing is hot, then allowed to air-dry.   For 
galvanizing A 354 BD rods, Art does not have blasting capability.   Any material for blasting 
must be sent to another facility, and Ms. Klein was apprised of the strict time limits and 
inspection criteria for such blast-and-dip operations. 
 
OSM auditors were told that no standard written procedure exists for galvanizing.  In general, a 2 
to 5 minute galvanizing bath is usually considered sufficient, and according to Ms. Klein is often 
a matter of instinct on the part of the operators.  In the event of large lots with stringent 
requirements, Art may perform trial coatings with small numbers of product to perfect 
procedures. 
 
Ms. Klein discussed some of her QC procedures.  She indicated that she calibrates the 
galvanizing thickness gage once per day, but that this is not recorded.  She also showed auditors 
“Hold” slips for material that required additional attention or had unsatisfactory coating. 
    
The auditors took a tour of The Art facilities.  Auditors were asked to get permission to take 
pictures, as Ms. Klein stated that she was protecting trade secrets, in particular the centrifuging 
process.  The following areas were seen:   
• Shipping/Receiving 
• Galvanizing 
• Shipping Storage Area 
 
 
Receiving 
Inbound material appeared to be reasonably well segregated and traceability appeared adequate.   
 
Galvanizing (Pictures 2-4) 
OSM auditors viewed the galvanizing process, contained in a single bay at the rear of the Art 
facility.  The acid bath (Picture 2) and buckets for hot-dip galvanizing (Picture 3) were in close 
proximity to each other and the molten zinc bath. 
 
Although it had been indicated that galvanizing operators followed approximate time guidelines 
for duration in the galvanizing bath, no clock was visible from the hot-dipping station (Picture 
4).  When questioned about this, Ms. Klein stated that timing was a matter of adding additional 
baskets.   
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Apparently, the rationale is that another basket or two requires additional handling time, which 
causes an increase in the amount of time that each basket spends submerged in the zinc bath.  
However, Ms. Klein was not forthcoming when it was asked how galvanizing operators judge 
the actual time. 
 
The hot-dipping process was observed for several baskets of components.  The procedure 
appears to function purely by “seat of the pants” judgment by galvanizing operators, who follow 
the “first in, first out” method when dipping multiple buckets into the zinc bath.  Following 
water quenching, components are placed in a bin.  While OSM auditors were present, it appeared 
that components, which were cylinders with rounded ends weighing several pounds each, were 
dumped into the bins without any particular care being taken to prevent damage to the zinc 
coating. 
 
Mr. Kinsey asked Ms. Klein about the thickness readings for components that had completed the 
galvanizing process.  Ms. Klein went into the production office behind the hot-dip station and 
retrieved the thickness meter.  She found numerous instances of inadequate thickness.  Until Mr. 
Kinsey’s inquiry, none of the production personnel were observed measuring thickness.   
 
When galvanizing was completed on a second batch of components from the same lot, they were 
found to have adequate coating thickness.  However, before these newly-dipped, acceptable 
components were even measured, they were placed in the same bin as the insufficiently-coated 
components. 
   
There was no move by Ms. Klein or production personnel to segregate the non-conforming 
material.  No “Hold” tag was placed in the bin containing the parts with insufficient galvanizing 
thickness. 
 
Shipping Area 
Outbound material was clearly identified and tagged.  However, QC control for material 
suitability appears virtually nonexistent. 
 
Components similar to those recently viewed in the galvanizing area were found in the bin 
marked “OK to ship.”  Mr. Kinsey inquired about the coating thickness; Ms. Klein indicated that 
these had not yet been tested for coating thickness, and stated that she had to return to the 
production area to retrieve her coating thickness gauge.   
 
After an unexpectedly long absence, Ms. Klein returned and measured the components.  The 
thickness readings were approximately 3 times higher than for those recently observed on the 
galvanizing line.  Ms. Klein explained that there was no maximum limit for these components.    
 
There did not appear to be any procedure in place for visual inspection or repair of non-
compliant coatings.  It was noted that several pieces marked as ready to ship had minor 
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blemishes that should have been corrected.  No holding area for nonconforming material was 
observed, contrary to what was expected from previous Art representations.  
 
Outbrief 
Mr. Kinsey indicated to Ms. Klein that although Art Galvanizing Works appears capable of 
performing the hot-dip zinc coating as required, the apparent absence of QC would be noted on 
the audit.  The fact that production schedule overrode quality control principles was a major 
shortfall, namely that low-coating thickness items were not segregated from acceptable items 
because Ms. Klein told auditors that the material needed to be kept moving for schedule 
purposes.  It was also noted that uninspected material had been marked “OK to ship.” 
 
In order for Art to be recommended for acceptance, Mr. Kinsey indicated that third-party QC 
would have to oversee operations and inspections.  Ms. Klein indicated that she was accustomed 
to third-party inspections through experience with the Pennsylvania and New York Departments 
of Transportation. 
 
FINDING 
Art Galvanizing Works does not have necessary quality control.  The company’s Vice President, 
who is the owner’s daughter, primarily oversees production but is also the sole quality inspector; 
auditors observed an instance when production overrode quality control.    
 
OBSERVATIONS  
• The Dyson Company appears not to have provided guidance and auditing as required by 

contract documents. 
• Art Galvanizing was not familiar with contract requirements prohibiting stripping and re-

dipping. 
• Art Galvanizing has no blasting facilities for ASTM A 354 BD components and appears to 

have limited resources to properly evaluate blast finish prior to galvanizing. 
• Despite assurances that all personnel are trained in quality and measure galvanizing 

thickness, only the Vice President was observed measuring thickness of galvanized material 
and the only apparent gage was maintained in an office. 

• Newly-galvanized components weighing several pounds each were dumped into a bin 
without apparent concern for protecting zinc coating. 

• Material with acceptable galvanizing thickness was placed in the same container as material 
with known insufficient galvanizing thickness.   

• OSM auditors were told that production schedule can override QC concerns, here in the 
context of not segregating compliant from non-compliant materials of different hot-dip 
batches from the same lot. 

• Material that the Vice President indicated had not yet been inspected was marked “OK to 
ship” and apparently awaiting pickup by the customer. 
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CONCLUSION 
 
OSM recommends that Art Galvanizing Works should be considered a Contingent Pass.  To 
receive a passing grade, Dyson Company and Art must ensure that independent third-party 
quality control for processing, handling, and coating measurement, is in place for all galvanizing 
performed for the SAS project. 
  
Art Galvanizing Works appears capable of performing small-volume galvanizing of fasteners 
and small rods to an acceptable level of quality, provided the above controls are instituted. 
 
  
 
 
 
Venkatesh S. Iyer, Ph.D., P.E.  
Structural Materials Representative 
Division of Engineering Services 
Materials, Engineering and Testing Services 
Office of Structural Materials 
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ILLUSTRATIONS (Pictures 1-4) 

 
Picture 1.  Art Galvanizing Works, the Dyson Company’s primary  

small-component galvanizer, is located in Cleveland, Ohio. 
 

 
Picture 2.  The acid pickling bath at Art Galvanizing Works  

can accommodate components up to 15 feet long. 
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Picture 3.  Components are usually small, and hot-dipped  

in the buckets shown, up to 3 buckets at once. 
 

 
Picture 4.  Hot dip galvanizing at Art Galvanizing Works is nominally  

time-controlled, but no clock is visible from the galvanizing line. 
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July 23, 2007 
 
PROJECT INFORMATION 
 
04-0120F4 
Self Anchored Suspension Bridge 
 
SUBJECT 
 
OSM Department Audit of Tensile Testing Metallurgical Laboratory (TTML) facilities based on 
the Manufacturing and Fabrication Self Qualification Audit (MFSQA) dated May 18, 2007.  

 
OVERVIEW 
 
Tensile Testing Metallurgical Laboratory (TTML), in Cleveland, Ohio, a subcontractor for the 
Dyson Corporation, successfully completed the Material Fabrication Self-Qualification Audit 
(MFSQA) on May 18, 2007, per Special Provisions section 8-4.01.  The Office of Structural 
Materials (OSM) performed a department audit at TTML facilities in Cleveland, Ohio, on July 
11, 2007. The audit team included Mr. John Kinsey and Mr. Markian Petrina.  
 
On July 11, 2007, the audit team visited the TTML facility and met with Mr. Jeffry Smith of the 
TTML management team.  Mr. Dan Radu, Steel Fabrication Manager and Mr. Charles 
Kanipicki, P.E., Quality Control Manager from American Bridge/Fluor, a Joint Venture (ABF) 
were present during the audit as well.  
 
The overall scope of work to be provided by TTML facilities was discussed. TTML will perform 
destructive mechanical testing for Dyson Corporation. 
 
AUDIT SUMMARY 
The main objective of the department audit was to evaluate the overall capability of TTML to 
test fasteners and fastener steel for the Self-Anchored Suspension (SAS) Bridge, and to verify 
the accuracy of the responses to the MFSQA.   TTML’s understanding of the contract documents 
was also discussed.  
 
Discussions of MFSQA  
All sections of the completed MFSQA were reviewed with TTML during the audit, and TTML 
was given the opportunity to expand on their written responses.  Only those sections of 
significant concern are discussed below.  
 
Additional details were requested concerning traceability of materials.  During an extensive brief 
presented by Mr. Smith, OSM auditors saw a detailed description of receiving and traceability. 
TTML policy is to inspect samples thoroughly when they have been received, and to match them 
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to accompanying documentation.  If discrepancies are noted, samples are placed on hold until the 
discrepancies are resolved.  Once released for testing, a computer-generated number along with 
Julian date and sample number (001 to 999) for a particular date is assigned.  This number 
remains with the sample and work order. 
 
TTML has trained on ASTM F 1470, and the specification is available to those who require it.  
However, almost all sample sizes are determined by customers, who send TTML the desired 
number of samples to be tested. 
 
TTML has no need to verify subcontractor suitability for this contract, because TTML will 
perform all Dyson work in-house.  TTML subcontracts nondestructive testing (NDT), but does 
not expect to be responsible for NDT.  In any event, TTML uses the same NDT laboratory as 
Dyson, Stork-Herron, which is detailed in a separate report. 
 
Observations during Facility Tour 
Mr. Smith led the tour through the TTML facility (Photographs 1 and 2).  At the receiving area, 
OSM auditors observed clearly-marked materials (Photograph 3) with appropriate 
documentation.  Photograph 4 shows the holding area for samples that have been entered into the 
traceability system and are awaiting preparation (machining, heat treatment, etc.) and testing.  
Mr. Smith stated that unverifiable samples are rejected and sent back. 
 
Most samples are prepared for testing in the machine shop, Photographs 5 through 7.  Mr. Smith 
explained the TTML policy for cutting and machining samples large enough that ensures the 
necessary size remains for testing after all machining.   
 
Everywhere at TTML, samples awaiting a procedure (machining or testing) were arranged in an 
orderly fashion that minimized the chances for confusion (Photograph 8). All samples were 
marked with paint or some form of engraving should they become separated from their 
paperwork.   
 
Some samples are heated in calibrated ovens (Photograph 9) in preparation for testing.  One 
calibration sticker (Photograph 10) was observed to be blank or the markings leached off, which 
was brought to Mr. Smith’s attention. 
 
In the actual testing areas, orderly arrangement of samples continues, as in the machine shop 
(Photograph 11).  Tensile testing is performed on one of several computerized machines 
(Photograph 12) or one of many mechanical machines (Photograph 13).  Calibration stickers 
were seen on all tensile testing equipment, and appeared to be calibrated within six months  
(Photograph 14).  Hardness testing machinery (Photograph 15) is also available in adequate 
numbers.    
 
When tests are completed, the test forms are reviewed (Photograph 16) for accuracy.  Results are 
sent to clients, and a copy is filed (Photograph 17) in an easily-accessible area. 
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SUMMARY OF FINDINGS 
Overall, the audit team generally found TTML facilities capable of testing fastener components 
and base steel as required by the contract. TTML’s ongoing experience working for Dyson on 
fastener testing and wide-ranging experience in fasteners makes it apparent that they are capable 
of performing the work required.  
 
In summary, the facility was able to demonstrate their capabilities are satisfactory to the contract 
requirements for performing this portion of the work.  No Department Items of Concern (IOC) 
were noted for this facility.  
 

CONCLUSION 
Based on the Office of Structural Materials Department audit of TTML facilities, OSM 
recommends Tensile Testing Metallurgical Laboratory be approved as a facility capable of 
performing the work and should receive a pass audit. 
 
If you have any questions, please call Venkatesh Iyer, Structure Materials Representative at 
(858) 967-6363, or Keith Hoffman at (510) 450-7765. 
 
 
 
 
 
Venkatesh S. Iyer, Ph.D., P.E.  
Structural Materials Representative 
Division of Engineering Services 
Materials, Engineering and Testing Services 
Office of Structural Materials 
 
Document Number CAL 00 
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APPENDIX 
 

 
Photograph 1.  View of TTML shop floor shows part of the machine  

shop ; receiving area is below and to the right. 
 

 
Photograph 2.  Back records are kept in a secure area at TTML. 
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Photograph 3.  Clearly-marked samples with documentation  

await disposition in the receiving area of TTML. 
 

 
Photograph 4. Incoming samples have received work orders, traceability  

numbers, and are staged to await machining and testing. 
 

 
Page 5 



Office of Structural Materials  

 
Photograph 5.  The machine shop is neat and orderly, and is an important  

starting point for preparation of many test samples at TTML. 
 

 
Photograph 6.  Band saws in the machining area prepare samples for testing. 
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Photograph 7.  Milling machine at TTML finishes sample preparation. 

 
 

 
Photograph 8.  Small samples have been cut and await milling at TTML. 
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Photograph 9.  When required, samples are heat-treated in calibrated ovens 

 

 
Photograph 10.  Oven calibration sticker was observed with non-visible data.  
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Photograph 11.  Machined samples await tensile testing  

on the TTML computerized tensile testing machine. 
 

 
Photograph 12.  The computerized tensile testing machine  

destructively tests a machined sample at TTML. 
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Photograph 13. Tinius-Olsen mechanical (non-computerized) tensile 
testing machine at TTML.  Most of TTML’s machines are of this type. 

 

 
Photograph 14.  Printer for mechanical tensile testing  
machine at TTML shows a current calibration sticker. 
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Photograph 15.  Hardness testing machine awaits a sample at TTML. 

 
 

 
Photograph 16.  Test result forms at TTML show traceability in  
the upper right hand corner:  a unique identifier generated at  

receiving, Julian date, and job number for that date. 
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Photograph 17.  TTML keeps testing records easily  

accessible and available for extended periods. 
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February 12, 2008 

PROJECT INFORMATION 
04-0120F4 - SFOBB Self Anchored Suspension (SAS) Bridge 

SUBJECT 
Department Audit of the TC Industries (TCI) Inc., Crystal Lake, IL, a heat treating 

subcontractor to The Dyson Corporation, who will provide special bolts, nuts, anchor 

rods and anchor bolts for bid items 45, 50, 52, 54, 56, 57, 60, 61, 66, 82 and 85. 

OVERVIEW 
 

The Dyson Corporation intends to manufacture long (more than 9 m) anchor rods for 

PWS cable system. For these long anchor rods, they would not be able to perform heat 

treatment within their facility.  Therefore, they intend to use TCI as a sub to perform the 

heat treatment. TCI successfully completed the Manufacturing and Fabrication Self 

Qualification Audit (MFSQA) per Special Provisions, Section 8-4.01.  The ABF-SUB-

000183 was approved on July 09, 2007. Office of Structural Materials (OSM) scheduled 

a department audit of TCI facility in Crystal Lake, IL on January 25, 2008.  The audit 

team included Mr. Ryan Smith P.E. and Mr. Jinesh Mehta P.E. 

 

On the day of the audit, the audit team visited the TCI facility and met with Mr. Bill 

Weber (Division Manager, TCI), Mr. Pat Pipitone (Sales Manager, TCI), and Mr. Joshua 

Robach (6 Sigma Black Belt, TCI).  Also in attendance from American Bridge/Fluor 

(ABF), was Mr. Charles Kanapicki (ABF Quality Control Manager (QCM)). It was noted 

that even though TCI was presented as a sub to Dyson, there was no representation from 

Dyson at the time of audit.   

 

The overall scope of work was discussed and it was indicated that for this project, scope 

of TCI is limited to performing batch heat treatment for large anchor rods conforming to 

the relevant ASTM standards. They would perform testing to confirm hardness of 

material; however final testing and certification of anchor rods will be performed by 

Dyson. TCI Inc. has several other capabilities for variety of thermal processing, however 

with the limited scope, audit was limited to batch heat treatment for large anchor rods.  

 

The audit began with a brief introduction of TCI history, experience and capacity. First 

established 1881, TCI is involved in several different segments of material processing. 

TCI’s mill product division is performing commercial heat treatment for over 40 years. 

TCI is an ISO 9001 certified company and also possess A2LA certification for their lab. 

It was noted that they can perform heat treatment for up to 45’ (13.5 m) long components. 

Thus, TCI is a leading commercial heat treater for large components. 

 

Following the introduction, audit team provided brief information regarding uniqueness 

and high expectations associated with the SAS project and also briefly explained 
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Caltrans’ process for Quality Assurance. This discussion was followed by a tour of the 

TCI facility, which was followed by a review of their responses to the MFSQA.  An exit 

meeting was held during the afternoon to discuss the team’s audit findings. 

AUDIT SUMMARY 
 

The main objective of the Department audit was to evaluate the overall capability of TCI 

to perform quality heat treating for large anchor rods for bid items 66.  Their capability of 

processing these unique and large structural components was evaluated using the written 

responses to the MFSQA. Some of the related topics that were discussed with TCI 

included material control and traceability, in-process verifications, understanding of the 

material specifications and their quality control programs. The overall objective can be 

broken down in following segments. 

 

• Their overall capability to perform quality heat treatment for large anchor rods 

• Understanding of applicable specifications and maintain traceability 

• Quality management system to provide consistent quality 

 

The following summarizes our discussions, comments, and observations during the 

department audit: 

 

Observations during Facility Tour 
 

Mr. Bill Weber (Division Manager), Mr. Pat Pipitone (Sales Manager), and Mr. Joshua 

Robach (6 Sigma Black Belt), of TCI led the tour through the facility. In the beginning 

audit team inquired about the photography and TCI representative showed reservations 

towards taking pictures of their equipment. They requested not to take pictures of any 

equipment within their facility. Therefore, appendix includes pictures of their entire heat 

treatment facility except the operational equipment.   

 

The audit team was first led to the material receiving area (Photograph 1 to 8).  It was 

noted that TCI had very well organized shipping and receiving area. Received material 

was organized by sizes. Receiving inspection was performed, which even included 

verification of dimensional tolerances. To maintain proper traceability, in addition to 

regular tag, heat number were listed with permanent marker on the metal straps on both 

ends of the bundle. Once the reception inspection is complete material is issued a 

production order (Photograph 9). Production order is not issued until the reception 

inspection is clear.  

 

Next, the audit team visited the entire heat treatment process. One of the heat treatment 

furnaces was in operation. A typical layout of the furnace is illustrated in photograph 10. 

Temperature compliance of different chambers was verified and was noted within their 

tolerances. It was also noted that various fixed parameter were posted next to different 

designated area for operator’s benefit (Photographs 11 & 12). Organized and smooth 
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operations were observed at all equipment stations. It was also noted that strip charts for 

multiple thermocouples were being plotted. 

 

During the tour, it was noted that there were two different heats being entered in the 

batch at the same time. One heat contained three bars and the other contained two bars 

and all five of them were of identical sizes (Photograph 15). The heat numbers were 

marked with some paint at the ends; however it appeared that marking can easily 

diminish during the heat treating/quenching process. Additionally, review of furnace 

report at that time did not show any note regarding location of different heats within the 

batch (Photograph 16). This raised a serious concern regarding mix-up of two different 

heats and loss of traceability.  

 

Next the audit team inquired about calibrations of thermocouples. They indicated that 

they do not calibrate the furnace thermocouples but just perform verification of all 

furnace thermocouples every two weeks, using master thermocouples. Thermocouples 

are replaced when they deviate plus or minus ten degrees. However, this procedure was 

not documented and review of their work order did not confirm with stated variation. It 

appeared that it was left to electrician’s discretion regarding when to replace the 

thermocouples. Audit team expressed that a procedure complying with manufacturer’s 

recommendation and corresponding ASTM, for thermocouple calibration and 

verification, should be developed and enforced. 

 

Upon inquiry it was noted that during any process, when non-conformance is found a 

non-conformance report is generated. The sales manager contacts the customer regarding 

the issue and determines whether QC needs to get involved. Based on customer’s need 

necessary testing or modifications are made and finally they are resolved by the sales 

manager. Thus, QC’s involvement in the process was determined and controlled by the 

sales department. Audit team expressed concern regarding handling of non-conformances 

by sales instead of quality department. They indicated that majority of their non-

conformances are associated with quality of raw material and therefore they are better 

handled by sales. They also indicated that when non-conforming material is accepted by 

the customer, an exception note is made on the certification documenting that deviation. 

 

At the end, the audit team visited the QC department and testing laboratory (Photographs 

17 to 20). Several hardness testing equipment were available. All the equipment had 

current calibration stickers (Photograph 20) along with calibration block for hardness 

tester (Photograph 18). When asked, who signs off on the final report, it was indicated 

that QC Manager signs the report. However, based on review of typical report (which 

was forwarded to audit team at a later date), it was noted that the inspector performing 

the hardness testing is signing off on final inspection report and certificate of compliance 

(COC). No further review of his work was conducted. This appears to be violation of 

laboratory accreditation guideline ISO 17025, which requires authorizing person sign off 

on the report. Also, it is noted that the lack of review of inspector’s report might increase 

chances of error in final report/COC.  
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Discussions of MFSQA 

 

Following the plant tour, a detailed review of all relevant sections of the MFSQA was 

conducted in order to discuss and give the TCI representative the opportunity to expand 

on their written responses.  Only the sections of significant concerns are discussed below: 

 

• Section M, questions 14 and 15 asks if the fastener components were tested by a 

laboratory acknowledged by Caltrans or NIST (which follows ISO/IEC guide 25)?  

The response marked “NA”, however they do perform hardness testing and they do 

have current A2LA lab accreditation. Therefore, their response to MFSQA was 

modified to “YES” instead of “NA.”   

• Under Section N, Material Receiving, it was noted that TCI has a very good and 

thorough system for material receiving. There is a very good system of multiple 

identification to avoid any lose in traceability during receiving or storage. This was 

also verified during the plant tour (Photograph 1 to 8). 

• Section N, item 6 asks “Does the manufacturer have a material identification system 

to assure control of materials of different heats, lots and grade?” In response they 

marked “YES” and stated they mark heat numbers on bundles and bars. Audit team 

verified that they had a very good system for stored materials. However, when 

inquired about assigning lot numbers after each heat treatment batch, they indicated 

that they do not assign separate lot number after each batch. They assign one lot 

number to the entire heat of material, irrespective of number of heat treatment 

batches. They perform testing on the entire heat instead of testing each batch that is 

heat treated. They indicated that their method is in compliance with corresponding 

ASTM. However, based on review of material specification (ASTM A 354 section 

9.4), it is noted that the a lot should be defined for each batch of heat treatment and 

testing should be performed accordingly for each lot. 

• Section R, question 2 and 6 refers to organization chart, which would reflect 

commitment to the quality and independence of quality control from production. In 

the MFSQA TCI had attached an organization chart meeting this requirement. 

However, this chart was for the entire firm and therefore a facility specific chart was 

requested for their Mill Product Division (MPD). An organization chart for MPD was 

submitted at a later date. Based on review of the chart it was noted that the QA 

manager works for VP of operations. Also, it was noted that during the tour that items 

like non-conformance reports and furnace thermocouple verifications were primarily 

handled by other departments. It appeared that QC department works as an ancillary 

structure and gets involved in the issues only when consulted by production or sales.  

 

SUMMARY OF FINDINGS 
 

Overall, the audit team generally found that TCI has a good material receiving system, 

lots of experience and credentials; however during heat treatment processing the process 

of lot identification does not comply with ASTM requirements. Overall facility has 
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capability to perform heat treatment on large anchor rods; however there are Items of 

Concerns, as noted below, should be addressed before any of the project work is 

performed by TCI. 

 

Items of Concern: 

 

Lot Identification and Traceability – TCI should define lot as batch that is heat treated 

as required by ASTM A 354 and perform sampling and testing in accordance with 

those lots instead of heat lots. Additionally, TCI should take extra precaution to make 

sure that when two different heats are heat treated in the same batch, permanent 

identifications are made to avoid any mix-up in different heats. A procedure for such 

scenario should be documented and enforced. 

 

Calibration of Thermocouples: For furnace thermocouple calibration and verification, 

a procedure complying with manufacturer’s recommendation and corresponding 

ASTM tolerances, should be developed and enforced. 

 

Certificate of Compliance: Even though it was stated that QC Manager signs off the 

final certificate, it was noted that final Certificate of Compliance was signed off by 

the inspector performing the testing on the material. TCI should clarify their standard 

practice and make sure that test results are reviewed and signed off by authorizing 

personnel, as stated during the audit. 

 

Lack of Involvement of Quality Control: It was noted that involvement of quality 

department lacked in various quality functions like handling of non-conformances, 

verification of equipment etc. This poses a concern that a problem might remain 

undetected due to lack of review or involvement from quality. TCI shall address the 

Department’s concern and submit it in writing for the Department’s review.   

 

Findings: 

 

No findings were noted during the audit. 

 

 

CONCLUSION   
 

The audit team concluded the following: 

 

• Heat Treatment Capability:  TCI generally demonstrated to the audit team that 

they have the experience, engineering support, and equipment capacity to perform 

quality large component batch heat treatment for anchor rods for the project.  

• Sense of Commitment to Quality: During the visit the audit team sensed the 

company has a strong commitment to produce a quality product. Company 

showed a quality conscious attitude, and maintains various quality certifications 

to support their practice. However, certain practices did not comply with the 

corresponding specifications or standards. 
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• Management Team: TCI management team has tremendous experience in the 

heat treatment however needs some changes in their system to comply with 

corresponding standards and maintain quality standards.  

 

RECOMMENDATION 
 

Based on the Department audit of TCI facility, OSM recommends TCI receive a 

Contingent Pass, the above mentioned item of concerns should be addressed via ABF and 

submitted to Caltrans for review and approval. 

 

During the closing meeting, TCI acknowledged some of these concerns and showed 

willingness to work on the items of concerns. 

 

If you have any questions, please call Mazen Wahbeh, Structure Materials Representative 

at (818) 292-0659, or Keith Hoffman at (510) 450-7765. 

 

 

 

Signature on file 

 

 

MAZEN WAHBEH, Ph.D., P.E.    

Structural Materials Representative 

Division of Engineering Services 

Materials, Engineering and Testing Services 

Office of Structural Materials 

 

cc: Dan Speer, Keith Hoffman 
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Photograph 1: Well organized shipping and receiving area 

 

 

 
Photograph 2: Well stacked bundles of materials with proper IDs 



 Self-Anchored Suspension Bridge Project  

9 

 
Photograph 3: Proper stacking of materials to avoid any damage 

 

 

 
Photograph 4: Tags were well secured and identifiable for all the materials  
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Photograph 5: Well organized materials as per sizes 

 

 
Photograph 6: Proper labeling of materials  
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Photograph 7: Heat numbers marked on metals straps of each bundle 

 

 
Photograph 8: Materials stored inside, waiting to be processed   
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Photograph 9:  Typical production order, listing all the steps of processing  

 

 
Photograph 10:  Layout of a heat treatment furnace  
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Photograph 11: Processing char for furnace no. 1 

 

 
Photograph 12:  Operator’s furnace report, documenting various parameters 
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Photograph 13:  Quench oil tank parameters posted 

 

 
Photograph 14:  Posted parameters for #1 draw 
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Photograph 15:  Two different heats (identical sizes) being processed in single batch, 

without proper permanent marking    

 
Photograph 16:  Furnace report, when inquiry about above heats was made  

(Did not show position of two heats placed in the same batch)  
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Photograph 17:  Digital hardness tester 

 

 
Photograph 18:  Standard blocks for hardness tester verification 
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Photograph 19: Hardness tester   

 

 
Photograph 20:  Calibration sticker showing current calibration 

 



Office of Structural Materials  

 
Page 1 

June 2, 2008      
PROJECT INFORMATION 
04-0120F4 
Self Anchored Suspension Bridge 

SUBJECT 
The Office of Structural Materials (OSM) audit of Bob Monnig Industries (BMI), galvanizing 
facilities based on the Manufacturing and Fabrication Self Qualification Audit (MFSQA) dated 
April 17, 2008. 
 
OVERVIEW 
Bob Monnig Industries, in Glasgow, Missouri, a subcontractor for the Dyson Corporation, 
successfully completed the Material Fabrication Self-Qualification Audit (MFSQA) on April 17, 
2008.  The Office of Structural Materials (OSM) performed a Department audit at Bob Monnig 
Industries facilities in Glasgow, Missouri, on May 21, 2008.  The audit also included Phoenix 
Industries, the on-site blasting subcontractor to Bob Monnig Industries.   The OSM audit team 
included Structural Material Representatives (SMR) Dr. Venkatesh Iyer and Mr. Gary Thomas. 
 
On May 21, 2008, the audit team visited the Monnig facilities and met with Mr. John Monnig, 
Owner and President; Mr. Jason Monnig, Quality Control Coordinator; and Mr. Ronald Wise, 
Quality Control Manager.  Mr. Charles Kanipicki, P.E., Quality Control Manager from 
American Bridge/Flour, a Joint Venture (ABF) was also present during the audit. 
 
The overall scope of work to be provided by Monnig Industries and Phoenix Industries was 
discussed.  Monnig Industries is to perform hot-dip galvanizing of 3” diameter threaded anchor 
rods in lengths of 17’- 2” and 10’- 0” for the Dyson Corporation.  Phoenix Industries will be sub-
contracted to perform dry-grit blasting services prior to hot-dip galvanizing.    
 
AUDIT SUMMARY 
The main objective of the Department audit was to evaluate Bob Monnig Industries’ overall 
capabilities to hot-dip galvanize threaded anchor rods for the Self-Anchored Suspension (SAS) 
Bridge, and to verify the accuracy of the responses provided in the MFSQA. 
 
Mr. John Monnig stated at the onset of the audit that Bob Monnig industries would provide all 
the QC inspections and documentation for the work performed by Phoenix Industries.  The 
material will be in the control of Bob Monnig Industries, with Phoenix Industries providing only 
the equipment and personnel required for the dry-grit blasting operations. 
 
Discussion of MFSQA 
All sections of the completed MFSQA were reviewed with Bob Monnig Industries during the 
audit, and Bob Monnig Industries was given the opportunity to expand on their written 
responses.  Only those sections of the MFSQA with significant discussion are addressed below: 
 



Office of Structural Materials  

 
Page 2 

Section A, Item 3.  Monnig Industries will obtain a copy of ASTM E376 and retain on file.  
Pursuant to the Contract Special Provisions, fabricator will obtain and posses the latest copy of 
all applicable specification references.   
  
Section E, Item 2.  Certificate of Compliance from Zinc supplier will reflect conformity with 
ASTM B6.  This requirement is referenced in ASTM 153. 
 
Section P, Item 2.  Monnig Industries quality control form will be revised to better identify the 
material throughout the process and document the galvanizing surface thickness.  This form shall 
include heat numbers for traceability and galvanizing surface thickness with minimum and 
maximum limits as required in the contract.   
 
Monnig industries will address process and procedures to test kettles for zinc composition in the 
Monnig Industries work plan. 
 
Quality control measures shall address maintaining calibration records and written procedures to 
document these records. 
 
Section R, Item 3c.  Monnig Industries will address parameters for environmental concerns 
during blasting operation.  These parameters include humidity, temperature and other 
environmental conditions that may affect the dry-grit blasting operation.  These concerns and 
appropriate actions will be addressed in Monnig Industries work plan. 
 
Section R, Item 3d.  Adhering test results will be documented on the appropriate quality control 
form. 
 
Observations during Facility Tour 
The OSM Audit Team observed the following processes and conversations during the audit tour 
at Monnig Industries. 
 
Mr. John Monnig conducted the tour of the Monnig Industries facilities; Mr. Jason Monnig 
provided the OSM audit team a diagram layout of Monnig Industries.  The diagram was useful 
for identifying the different operations throughout the facility.   
 
The entire facility is owned by Mr. John Monnig, which includes six large industrial units that 
are primarily used for galvanizing operations.   Mr. Monnig also sub-leases space to Phoenix 
Industries in Unit 5 which is performing the blasting operation for the anchor rods on this 
contract.   
  
The anchor rods will be shipped from the Dyson Corporation to the Monnig facility where it will 
be inspected by Monnig Industries QC personnel and stored in Unit 5.  If the anchor rods are 
acceptable they will receive a Monnig Industries green identification tag, which indicates they 
were inspected and are approved to proceed to the next stage of galvanizing.  Damaged anchor 
rods will receive a red identification tag. Red-tagged material is considered rejected and is not 
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allowed to proceed to the next stage of galvanizing; a non-conformance report will be written 
and the rejected anchor rods will be placed in a designated quarantine area. 
 
Green-tagged anchor rods will be stored in Unit 5, where they will be dry-grit blasted.  Unit 5 is 
an enclosed shop; however, limited environmental quality controls were noted during the tour.  
Additional controls would address contingency plans in the event of adverse weather conditions 
not conducive to dry-grit blasting.   
 
Upon successful completion of the blasting operation by Phoenix Industries and inspection by 
Monnig Industries, the material will be transported to Unit 2 for the pre-flux process.  The 
anchor rods will be transported by forklift using skids, hoists, and gantry cranes throughout the 
galvanizing process. Upon completion of the pre-flux process, the anchor rods will be submerged 
in one of three hot dip galvanizing kettles:  two of the kettles are 25 feet long and the third is 32 
feet long.  The raw zinc material used for galvanizing is stored in Unit 3.  Monnig Industries 
purchases the raw zinc material (Western Prime Grade) from Horsehead Corporation in Monaca, 
Pennsylvania. 
 
During the morning audit meeting and during several stages of the tour, Monnig Industries was 
reminded that acid-pickling of the anchor rods is not permitted for this contract.  Jason Monnig 
advised the OSM audit team that all personnel working on this project will be trained on the 
contract requirements as referenced in the Monnig work plans.   
 
The contract provides a 4-hour time limit from blasting to initiation of hot-dip galvanizing.  
During the audit tour, Phoenix Industry and Monnig Industries workers were noted performing a 
dry run to resolve any issues prior to actual production.  The SMR encouraged Mr. John Monnig 
to use a high grade of steel when performing the blasting dry run to better simulate the properties 
of the A354 BD rods.   
 
Immediately after galvanizing the rods, QC personnel will brush the threads of the rods.  The 
galvanized rods will be placed on racks adjacent to the galvanizing pits where QC personnel will 
check and record the galvanizing thickness, run a nut down the threaded portion of the rod, 
verify that lot identification is maintained, and perform an overall visual inspection of the final 
product.  Conforming material will be identified by a QC tag and moved to Unit 2 or 3, where it 
will be stored until a Caltrans QA inspection.  Following a successful QA inspection, the 
material will be released for shipment to the jobsite with Caltrans orange tags.   
 
It should also be noted that Monnig Industries operates a mechanical galvanizing plant within 
this facility.  The facility appears to be capable of producing galvanized products that meet the 
standards of the Department.   
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SUMMARY OF FINDINGS 
Overall, the audit team generally found Monnig Industries capable of performing hot-dip 
galvanizing of threaded anchor rods as required by the contract.   
 
In summary, the facility was able to demonstrate capabilities satisfactory to meet the contract 
requirements for performing hot-dip galvanizing provided the following Department Items of 
Concern (I.O.C.) for this facility are addressed: 
 

1. Documentation.  Pursuant to the requirements of the contract, Monnig Industries shall 
obtain and possess current copies of applicable specifications and required Certificates of 
Compliance.  Monnig Industries has shown the ability to obtain this paperwork. 

 
2. Quality Control.  The policies and practices provided in the MFSQA appear to be 

adequate with some minor exceptions that were noted during the audit.  Monnig 
Industries are aware of these concerns and are currently making revisions to their work 
plan to incorporate the necessary procedures to address these concerns.  Monnig 
Industries shall incorporate the following in their revised work plan: 

a. Procedures for recording calibration records; 
b. Procedures and actions addressing environmental concerns during blasting 

operations; 
c. Procedures that will address documenting required QC test results on QC forms. 
 

CONCLUSION 
Based on the Office of Structural Materials Department audit of Monnig Industries and Phoenix 
Industries in Glasgow, Missouri, OSM recommends a Contingent Pass audit for hot-dip 
galvanizing of threaded anchor rods.   

If you have any questions, please call Venkatesh Iyer, Structure Material Representative at (858) 
967-6363, or Keith Hoffman at (510) 450-7765. 

 
Signature on file 
 
Venkatesh S. Iyer, Ph.D., P.E.  
Structural Materials Representative 
Division of Engineering Services 
Materials, Engineering, and Testing Services 
 
Office of Structural Materials 
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Photo 1.  Automated control dry-grit blaster  

operated by Phoenix Industries in Unit 5. 
 

 
Photo 2.  Monnig Industries internal identification tags. 
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Photo 3.  Galvanized components stored in the Monnig Industries yard.   

Material is supported by pallets, skids, and hoists while being  
transported by forklifts and gantry cranes through the facility. 

 

 
Photo 4.  A gantry crane transports components  

to the pickling area in one of the galvanizing units. 
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Photo 5.  Components being pre-fluxed prior to hot-dip galvanizing. 

 

 
Photo 6.  Components being hot-dipped  

in one of Monnig’s three galvanizing kettles. 
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Photo 7.  Components are placed on supports after hot-dip galvanizing. 

 

 
Photo 8.  Mechanical mill thickness gage used by Monnig Industries  

to measure galvanizing thickness on components. 
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Photo 9.  Raw zinc material, supplied by  
Horsehead Industries, is stored in Unit 3. 

 

 
Photo 10. Automated kettle controls. 







































Description Size Material & 
Grade Coating

Dwg 
Quantity 
Required

Spare 
Fasteners

Finished Item 
(Notes 10, 11, 

12)

Material Only     
(Notes 10 & 13) Comments

Bolt/Rod 
quantities to 
be sent to 
Translab

Material sample 
quantities to be 
sent to Translab

Cable Band Bolts 51mm dia x 610 A354 BC HD Galv 1260 20 5 0
30 Bolts are required in addition to those listed in the table per

Section 10-1.60 "Cable System," for tensile testing & load extension curves.
Cable Band Bolts 51mm dia x 710 A354 BC HD Galv 48 T.B.D. by ABF 1 0
Cable Band 
Anchor Rods 75mm dia x ### A354 BD HD Galv 24 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

Tower Saddle Tie 
Rods 4" dia x ### A354 BD HD Galv 24 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

East Saddle Tie 
Rods 3" dia x *** A354 BD HD Galv 18 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

East Saddle 
Anchor Rods 50mm dia x *** A354 BD HD Galv 32 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

West Deviation 
Saddle Tie Rods 1.75" dia x *** A354 BC HD Galv 42 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

West Deviation Saddle 
Anchor Rods 50mm dia x *** A354 BC HD Galv 168 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

Jacking Saddle Tie 
Rods 1.5" dia x *** A354 BC HD Galv 8 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

Suspender Socket 
Anchor Rods - Type I 90mm dia x *** A354 BC HD Galv 352 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

Suspender Socket 
Anchor Rods - Type II 100mm dia x *** A354 BC HD Galv 48 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

Tower Suspender 
Anchor Rod 90mm dia x *** A354 BC HD Galv 16 T.B.D. by ABF

Included with 
Type I Suspender

Included with Type I 
Suspender

E2 Shear Key 76mm dia x *** A354 BD HD Galv 192 T.B.D. by ABF 1 2
In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished

items may be furnished.

E2 Shear Key 76mm dia x *** A354 BD HD Galv 336 T.B.D. by ABF 1 2
In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished

items may be furnished.

E2 Bearing 76mm dia x *** A354 BD HD Galv 96 T.B.D. by ABF 1 2
In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished

items may be furnished.

E2 Bearing 50mm dia x *** A354 BD HD Galv 224 T.B.D. by ABF 1 2
In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished

items may be furnished.
Main Cable Anchor 
Rods 90mm dia x ### A354 BD HD Galv 274 T.B.D. by ABF 1 2

In all cases, three (3) samples per heat are required.  At the Contractor's option, 3 full size finished
items may be furnished.

Notes/Legend:  1) Quantities for testing are per Lot. (Lot implies same diameter, length, heat, as well as heat treatment batch)
2) The number of samples indicated will be for Caltrans Lab testing.
3) Quantities listed do not take into account re-testing criteria due to failure
4) This list is NOT all inclusive. Items not listed are to follow the sampling size table in Section 10-1.59 "Steel Stuctures" of the Contract Special Provisions
5) ### = Fastener length varies; length to be determined by ABF's Means & Methods; *** = Fastener length to be determined by ABF's Means & Methods
6) A354 does not have metric equivalent. All Fastener diameters will be in imperial. Those shown in imperial were requested in RFI #278R0 & #281R1. Contract Plans - General Note allows for size substitution as clarified in RFI #65R0
7) ASTM A354 requires that the number of tests conform to ASTM F1470 and performed in accordance with ASTM F606
8) Number of tests/requirements for ASTM F1470 not shown
9) Quantities assume that no ROCAP testing required.
10) Quantities provided are ONLY applicable if manufacturer passes Department Audit
11) Finished Items shall be fabricated full-size; the Engineer will select one at random, and the fabricator may send to Trans Lab either this sample OR a 1200 mm length cut from a threaded end of the sample.  
12) Each Finished Item sample shall include the same number of washers, nuts, or similar components that will accompany an item's field installation.
13) "Material Only" denotes a sample 300 mm in length (minimum) which need not be threaded; it shall be from the same rod stock/heat treatment lots as the finished product.

Attachment:  State Letter 05.03.01-002360  - 14th July 2008

wcollins
Text Box
QA Sampling - Cable System/E2 Bearings & Shear Keys





STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     11.8

COMPONENT MATERIAL INSPECTION REPORT
Resident Engineer:Pursell, Gary Report No: CMI-000015

Address: 333 Burma Road Date Inspected: 18-Aug-2008
City: Oakland, CA 94607

Contractor: American Bridge/Fluor Enterprises, a JV OSM Arrival Time: 1430
Location: T. C. Industries Inc. OSM Departure Time: 1845
Bridge No.: 34-0006 Component:# Anchor rod assemblies
The following material has been inspected in accordance with Section 6 of the Standard Specifications at the above
location. At this point in the fabrication process it appears to comply with contract plans and specifications.

To be shipped to the following vendor or locations: Dyson Corporation  Painesville Ohio

Lot # Bid Item # Quantity Material Description
B70-007-08 61 14        ea 3” diameter rod x 17’-2”, long, Heat # M644914, Gr. A4140, lot 

# 60828  

B70-007-08 61 14        ea 3” diameter rod x 17’-2”, long Heat # M644914, Gr. A4140 lot # 

60829  

B70-007-08 61 14        ea 3” diameter rod x 17’-2”, long Heat # M644914, Gr. A4140 lot # 

60830  

B70-007-08 61 14        ea 3” diameter rod x 17’-2”, long Heat # M644914, Gr. A4140 lot # 

60831  

B70-007-08 61 14        ea 3” diameter rod x 17’-2”, long Heat # M644914, Gr. A4140 lot # 

60832  

B70-007-08 61 12        ea 3” diameter rod x 24’-1”, long Heat # M644912, Gr. A4140 lot # 

60827  

B70-007-08 61 13        ea 3” diameter rod x 24’-1”, long Heat # M644912, Gr. A4140 lot # 

60826 

Identification: one green tag was attached to one of the 95 anchor rods
Summary of Items Observed:
On this date CALTRANS OSM Quality Assurance (QA) Inspector Ricardo Medina was present at T. C. 
Industries Inc. (TCI) in Crystal Lake Illinois for the release of anchor rod assemblies to be shipped to Dyson 
Corporation located in Painesville Ohio.  While at the facility the QA Inspector observed the following:

Prior to arrival the QA Inspector was notified by the Structures Material Representative (SMR) Jinesh Mehta that 
T. C. Industries Inc. (TCI) had failed to follow the project specifications, Quality Control (QC) in-process 
tracking system for traceability and lot number assignments were not in compliance.  Jinesh Mehta requested the 
QA Inspector to verify TCI follow the specification requirements including proper material identification.  Jinesh 
Mehta notified the QA Inspector the material was heat treated for the second time to resolve the above mentioned 
non-conformance issue.         
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At the time of arrival the QA Inspector met with TCI Quality Control Manager (QCM) Mark Walter which 
provided to QA Inspector with material documentation including Mill Test Reports (MTR), Certificate of 
Compliance (COC) and Hardness Test reports for review and verification.  The QA Inspector reviewed material’s 
documentation and performed a random visual verification of the heat treated material.  The documentation and 
visual verification of the material listed above appeared to be in general compliance with the project plans and 
specifications. TCI QCM Mark Walter notified the QA Inspector the mechanical testing has already been 
completed at Dyson Corporation for these lots but the test results have not been submitted back to TC Industries.  
The QA Inspector notified SMR Jinesh Mehta of the observations and verification performed at this location.  
The QA Inspector attached a green tag to material and assigned a Caltrans lot number (B70-007-08) for tracking 
purposes.  
Summary of Conversations:
As noted within the body of the report above.
Comments
This report is for the purpose of determining conformance with the contract documents and is not for the purpose 
of making repair or fit for purpose recommendations.  Should you require recommendations concerning repairs or 
remedial efforts please contact Ryan Smith, (858) 232-6799, who represents the Office of Structural Materials for 
your project. 

Inspected By: Medina, Ricardo Quality Assurance Inspector

Reviewed By: Levell, Bill QA Reviewer
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TTML Results Averages (shipped from TC on 08/20/08, after heat treatment) 

   

Tensile, 
ksi 

Yield .2% 
ksi 

Elongation % in 
4D 

Red. Of Area, 
% 

Core 
Hardness 

 
Required   140 115 14 40   

 
Heat # 

Ref. WO 
ID#           

MIS M644912 60826-1 163 142 14 50 37 
MIS M644912 60826-1 162 140 14 49 36 
MIS M644912 60827-1 171 149 14 48 38 
MIS M644912 60827-1 161 142 15 48 38 
MJF M644914 60828-1 162 134 14 49 35 
MJF M644914 60828-1 166 151 14 48 36 
MJF M644914 60829-1 161 140 14 50 36 
MJF M644914 60829-1 162 138 14 50 37 
MJF M644914 60830-1 171 153 14 49 36 
MJF M644914 60830-1 162 140 14 48 35 
MJF M644914 60831-1 169 148 14 46 35 
MJF M644914 60831-1 165 146 14 47 35 
MJF M644914 60832-1 159 137 15 48 35 
MJF M644914 60832-1 162 143 14 46 35 

        AVERAGE 
       MIS M644912   164.25 143.25 14.25 48.75 37.25 

MJF M644914   163.9 143 14.1 48.1 35.5 
 



























STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     76.8

COMPONENT MATERIAL INSPECTION REPORT
Resident Engineer:Pursell, Gary Report No: CMI-000016

Address: 333 Burma Road Date Inspected: 27-Aug-2008
City: Oakland, CA 94607

Contractor: Dyson Corp. & Subs OSM Arrival Time: 1030
Location: Painesville, Ohio OSM Departure Time: 1330
Bridge No.: 34-0006 Component:# DE Rod 
The following material has been inspected in accordance with Section 6 of the Standard Specifications at the above
location. At this point in the fabrication process it appears to comply with contract plans and specifications.

To be shipped to the following vendor or locations: Monnig Industries Inc. 

Lot # Bid Item # Quantity Material Description
B70-009-08 61 60        ea Double end rod usable thread each end: 3”-4UNC-2A x 17’-2.

12”, Heat # M644914, Gr. A4140.   

B70-009-08 61 36        ea Double end rod usable thread each end: 3”-4UNC-2A x 9’-11.

51”, Heat # M644912, Gr. A4140.   

B70-009-08 61 204       ea NUT: 3”-4UNC-2B heavy hex spherical nut, Heat # A073667, 

Gr. 1025.  HDG per ASTM-A153 & tapped .050” oversize with 

wax & dye.       

Identification: one green tag was attached to one of the DE Rods
Summary of Items Observed:
On this date CALTRANS OSM Quality Assurance (QA) Inspector Ricardo Medina was present at The Dyson 
Corporation (DC) in Painesville, Ohio for the release of material listed above to be shipped to Monnig Industries 
Inc. in Glasgow Missouri.  While at the facility the QA Inspector observed the following:

The QA Inspector arrived at The Dyson Corporation and met with Quality Control (QC) Inspector Antony 
Rabathly which provided the QA Inspector with material documentation including Mill Test Reports (MTR), 
Certificate of Compliance (COC), TTML Tensile Testing Metallurgical Laboratory hardness test reports and The 
Art Galvanizing WKS., Inc. COC for review and verification.  The QA Inspector reviewed material’s 
documentation and performed a random visual verification of the material listed above.  The documentation and 
visual verification of the material appeared to be in general compliance with the project specifications.  The QA 
Inspector attached a green tag to material and assigned a Caltrans lot number B70-009-08 for tracking purposes
Summary of Conversations:
As noted in the body of the report above.
Comments
This report is for the purpose of determining conformance with the contract documents and is not for the purpose 
of making repair or fit for purpose recommendations.  Should you require recommendations concerning repairs or 
remedial efforts please contact Ryan Smith, (858) 232-6799, who represents the Office of Structural Materials for 
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your project. 

Inspected By: Medina, Ricardo Quality Assurance Inspector

Reviewed By: Levell, Bill QA Reviewer
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     01.15

SOURCE INSPECTION REPORT
Resident Engineer:Pursell, Gary Report No: SIR-000313

Address: 333 Burma Road Date Inspected: 04-Sep-2008
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 830
Prime Contractor: American Bridge/Fluor Enterprises, a JV OSM Departure Time: 1100
Contractor: Monnig Industries, Inc. Location: Glasgow, MO

Quality Control Contact: Jason Monnig Quality Control Present: Yes No
Material transfer: Yes No N/A Sampled Items: Yes No N/A
Stock Transfer: Yes No N/A OK to Cut: Yes No N/A
Rebar Test Witness: Yes No N/A Delayed/Cancelled: Yes No N/A
Other:
Bridge No: 34-0006 Component: Threaded Anchor Rods
Bid Item: 52F Lot No: N/A

Summary of Items Observed:
Caltrans Quality Assurance (QA) Inspector Edward Leach arrived at Monnig Industries, Inc. in Glasgow Missouri 
for the purpose of performing sampling of in process inspection and QA sampling of galvanized threaded anchor 
rod assemblies.

Prior to arriving at the facility the QA Inspector was informed by Structural Materials Representative (SMR) 
Markian Petrina that Monnig industries will perform galvanizing for several different lots of threaded anchor rod 
assemblies that will be shipped to the jobsite.  The QA Inspector was informed by Mr. Petrina that each lot will 
consist of a 1200 mm reduced length anchor rod that will specifically be used for QA testing at the Sacramento 
Caltrans testing facility.
Upon arriving to the facility on this date, the QA Inspector met with Monnig general manager Jason Monnig to 
discuss details of the process and to review pertinent documentation related to the project.  Mr. Monnig stated that 
due to adverse weather conditions on this date Monnig will not be able to start shot blasting because the dew point 
and the temperature are within 3 degrees of each other and the continuous rain creates a concern for corrosion as 
the material has to be transported outside by forklift from the shot blasting facility to the galvanizing facility.  Mr. 
Monnig stated that shot blasting will resume the following morning once the dew point and temperature have been 
verified and are not within 3 degrees of each other.
This information was relayed to SMR Markian Petrina. 
Summary of Conversations:
As noted above in report.
Comments
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This report is for the purpose of determining conformance with the contract documents and is not for the purpose 
of making repair or fit for purpose recommendations.  Should you require recommendations concerning repairs or 
remedial efforts please contact Venkatesh Iyer, (858) 967-6363, who represents the Office of Structural Materials 
for your project. 

Inspected By: Leach,Ed Quality Assurance Inspector

Reviewed By: Levell,Bill QA Reviewer
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 
Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     01.15

SOURCE INSPECTION REPORT
Resident Engineer:Pursell, Gary Report No: SIR-000311

Address: 333 Burma Road Date Inspected: 05-Sep-2008
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 845
Prime Contractor: American Bridge/Fluor Enterprises, a JV OSM Departure Time: 1600
Contractor: Monnig Industries, Inc. Location: Glasgow, MO

Quality Control Contact: Jason Monnig Quality Control Present: Yes No
Material transfer: Yes No N/A Sampled Items: Yes No N/A
Stock Transfer: Yes No N/A OK to Cut: Yes No N/A
Rebar Test Witness: Yes No N/A Delayed/Cancelled: Yes No N/A
Other:
Bridge No: 34-0006 Component: Threaded Anchor Rods
Bid Item: 52F Lot No: N/A

Summary of Items Observed:
Caltrans Quality Assurance (QA) Inspector Edward Leach arrived at Monnig Industries, Inc. in Glasgow Missouri 
for the purpose of performing sampling of in process inspection and QA sampling of galvanized threaded A354, 
Gr.BD anchor rod assemblies.

The QA Inspector arrived at Monnig Industries and observed shot blasting in progress for the first of seven 
separate lots of material.  The shot blasting was being performed by sub-contractor Phoenix Industries.  The 
personnel were observed using fine iron grit particles to conduct this operation.  The QA Inspector observed that 
the threaded ends of each rod were masked with a protective covering made from a thin plastic material that was 
secured by duct tape.  The plastic material provided protection from the adhesive on the duct tape.  The material 
was shot blasted until a near white color was achieved on the surface.  The personnel were using a photographic 
color chart specification to determine when the right amount of shot blasting had been achieved.  The QA 
Inspector was informed by General Manager Jason Monnig that the first lot is the largest of the seven lots and 
consists of twenty-four rods which includes the 1200 mm sample specimen.  Mr. Monnig also stated that the 
temperature and dew point are verified each hour or when shot blasting is about to begin for another lot of material.
  At this time the QA Inspector, along with Mr. Jason Monnig verified environmental conditions to determine that 
operations can proceed.  Mr. Monnig stated that they have the forklift capacity to transport only twelve rods at 
once to the galvanizing facility, therefore the first lot will be divided into two groups and once the galvanizing is 
complete then the lots will remain separated so there is no mix up of material.  Once the shot blasting was 
complete for the first lot the stop time was recorded onto the Quality Control (QC) traveler.  The maximum time 
allowed between shot blasting and dipping is 4 hours.  The QA Inspector observed personnel load the first twelve 
rods onto a steel rack before transport to the galvanizing facility.
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Once the material arrived at the galvanizing facility Monnig personnel removed the protective coverings from the 
threads on each end and began a visual inspection and cleaning of the threads.  The cleaning was performed by 
wire brush and soft buffer brushes to remove any loose grit.  The QA Inspector also performed a random visual 
inspection of the steel threads and did not observe any discrepancies.
The material was then transported to a pre-flux bath where the material was dipped into a cleaning solution 
mixture combined with water that is heated to 106 degrees Fahrenheit.  The purpose of this process was to clean 
the material and form an inner metallic layer to help the molten zinc adhere to the material surface.  After this 
process the material was then transferred to a kettle drum of molten zinc that is superheated to 850 degrees 
Fahrenheit.  The material was then dipped for approximately 1 minute.
The QA Inspector then observed personnel lifting the material from the kettle drum with a chain hoist and 
immediately cleaning off excess coating from the threaded areas and the main body of each anchor rod.  The 
material was then allowed a cool down time before personnel began cleaning areas that were in contact with the 
chain hoist.  Later in the shift the QA Inspector observed Monnig personnel install the 3” heavy hex nuts on each 
end of the anchor rods to make sure the threads were free of obstructions.  The QA Inspector observed that the hex 
nuts were installed successfully.  The QA Inspector was informed by Mr. Jason Monnig that personnel will spend 
the remainder of the day and most of the following day repeating these processes to galvanize the remaining lots.
The following digital images below detail the work in progress. 
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Summary of Conversations:
As noted above in report.
Comments
This report is for the purpose of determining conformance with the contract documents and is not for the purpose 
of making repair or fit for purpose recommendations.  Should you require recommendations concerning repairs or 
remedial efforts please contact Venkatesh Iyer, (858) 967-6363, who represents the Office of Structural Materials 
for your project. 

Inspected By: Leach,Ed Quality Assurance Inspector

Reviewed By: Levell,Bill QA Reviewer
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     76.25B

QUALITY ASSURANCE -- NON-CONFORMANCE REPORT
Location: Monnig Industries--Glasgow,  Missouri Report No: NCR-000198
Prime Contractor: American Bridge/Fluor Enterprises, a JV Date: 05-Sep-2008
Submitting Contractor: Dyson Corp. & Subs NCR #: DYSN-0004

Type of problem:

Welding Concrete Other
Welding Curing Procedural Bridge No: 34-0006
Joint fit-up Coating Other Component:E2 Shear Key Anchor Rod Assemblies
Procedural Procedural Descripton: Shipment without release after late procurement 
Reference Description: ABF shipped E2 Shear Key Anchor Rod Assemblies without QA testing or release 

due to time constraints from late ordering
Description of Non-Conformance:
ABF procured ASTM A 354 BD anchor rod assemblies too late to allow normal release procedures.  As a 
result, QA sampling and shipment occurred simultaneously, and A 354 Grade BD anchor rods and A 563 hex 
nuts for the E2 Shear Key were shipped to the jobsite without QA testing results or METS release.  Time was 
constrained because these components were ordered on a schedule that led to completion of fabrication only 
several days before anticipated installation.

In addition, documentation was either missing or incomplete.
Applicable reference:
Caltrans Standard Specifications, July 1999, (SS) Section 5-1.13, "Final Inspection," p.28:  "When the work 
has been completed, the Engineer will make the final inspection."

SS, Section 6-1.07, "Certificates of Compliance," para. 1, p. 33:  "A Certificate of Compliance shall be 
furnished..."
Who discovered the problem: Edward Leach, METS QA Inspector
Name of individual from Contractor notified: Robert (Bob) Kick, 
Time and method of notification: 1600, 9/16/08, personal conversation with ASMR
Name of Caltrans Engineer notified: Brian Boal
Time and method of notification: 1400, 9/16/08, personal conversation with SMR
QC Inspector's Name: Unknown
Was QC Inspector aware of the problem: Yes No
Contractor's proposal to correct the problem:
None at this time.
Comments:
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This report is for the purpose of determining conformance with the contract documents and is not for the 
purpose of making repair or fit for purpose recommendations.  Should you require recommendations 
concerning repairs or remedial efforts please contact Venkatesh Iyer, (858) 967-6363, who represents the 
Office of Structural Materials for your project. 

Inspected By: Petrina,Markian SMR
Reviewed By: Iyer,Venkatesh SMR
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     01.15

SOURCE INSPECTION REPORT
Resident Engineer:Pursell, Gary Report No: SIR-000312

Address: 333 Burma Road Date Inspected: 06-Sep-2008
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800
Prime Contractor: American Bridge/Fluor Enterprises, a JV OSM Departure Time: 1130
Contractor: Monnig Industries, Inc. Location: Glasgow, MO

Quality Control Contact: Jason Monnig Quality Control Present: Yes No
Material transfer: Yes No N/A Sampled Items: Yes No N/A
Stock Transfer: Yes No N/A OK to Cut: Yes No N/A
Rebar Test Witness: Yes No N/A Delayed/Cancelled: Yes No N/A
Other:
Bridge No: 34-0006 Component: Threaded Anchor Rods
Bid Item: 52F Lot No: B77-089-08

Summary of Items Observed:
Caltrans Quality Assurance (QA) Inspector Edward Leach arrived at Monnig Industries, Inc. in Glasgow Missouri 
for the purpose of performing sampling and in process inspection of galvanized threaded A354, Gr.BD anchor rod 
assemblies.

On this date the QA Inspector sampled 1ea, 1200mm A354, Gr.BD threaded anchor rod from each lot and 9ea 
4UNC-2B heavy hex spherical nuts to be sent to Caltrans testing lab for QA testing. Caltrans Lot # B77-089-08 
was assigned to TL-101 # C726047, Production lots sampled are designated as MIS-26, MIS-27, MJF-28, MJF-29, 
MJF-30, MJF-31, MJF-32 & LTZ-1.  Anchor rod heat identifications are MIS-M644912, MJF-M644914 & hex 
nut heat identification is A073667. 
 As of this date this QA Inspector observed completion of lot #26 & #27.  The remaining material was still in 
process at the time QA Inspector left the jobsite.

Summary of Conversations:
The QA Inspector was informed by Structural Materials Representative (SMR) Markian Petrina that ABF intends 
to ship the material to the jobsite as soon as Monnig Industries completes galvanizing and before QA testing is 
complete.  Mr. Petrina also stated that Caltrans previously agreed with ABF that shipping will commence 
immediately after production.
Comments
This report is for the purpose of determining conformance with the contract documents and is not for the purpose 
of making repair or fit for purpose recommendations.  Should you require recommendations concerning repairs or 
remedial efforts please contact Venkatesh Iyer, (858) 967-6363, who represents the Office of Structural Materials 
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for your project. 

Inspected By: Leach,Ed Quality Assurance Inspector

Reviewed By: Levell,Bill QA Reviewer
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     76.25B

QUALITY ASSURANCE -- NON-CONFORMANCE REPORT
Location: Dyson Corporation, Painesville, OH Report No: NCR-000199
Prime Contractor: American Bridge/Fluor Enterprises, a JV Date: 16-Sep-2008
Submitting Contractor: Dyson Corp. & Subs NCR #: DYSN-0005

Type of problem:

Welding Concrete Other
Welding Curing Procedural Bridge No: 34-0006
Joint fit-up Coating Other Component:E2 Shear Key Bearing Anchor Rod Assemblies
Procedural Procedural Descripton: Nonconforming Material
Reference Description: E2 Shear Key A 354 BD Bearing Anchor Rods, A 563 DH Nuts
Description of Non-Conformance:
Trans Lab QA testing determined that Dyson Corporation provided nonconforming material:

1) Anchor rods:  2 heats (of 7 total) did not meet ASTM A 354 Grade BD requirements for elongation, 14% in 
2 inches required.  Heat Treatment Lot MJF 26 two-sample average: 13.45% (one 14.4%, one 12.5%); Lot MJF 
30 two-sample average: 13.45% (one 13.6%, one 13.3%).
2) Nuts:  Spherical nuts fabricated to ASTM A 563 material standards had insufficient hardness.  A 563 Grade 
DH nuts require hardness between 24 and 38 on the Rockwell C hardness scale (C24 to C38).  The three-nut 
average hardness was approximately C20, with one as low as C18.07.  

This is the third such instance with Dyson since November, 2007.
Applicable reference:
ASTM A 354
ASTM A 563
Who discovered the problem: Trans Lab
Name of individual from Contractor notified: Robert (Bob) Kick 
Time and method of notification: 0910, 9/17/2008, telepohne call
Name of Caltrans Engineer notified: Brian Boal
Time and method of notification: 1500, 9/17/2008, face-to-face meeting
QC Inspector's Name: Unknown
Was QC Inspector aware of the problem: Yes No
Contractor's proposal to correct the problem:
Submit RFI to accept rods and nuts "as is."  Design approved incorporation of rods with noncompliant 
elongation; nuts pass tensile test, which overrides the hardness test.  
Comments:
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This report is for the purpose of determining conformance with the contract documents and is not for the 
purpose of making repair or fit for purpose recommendations.  Should you require recommendations 
concerning repairs or remedial efforts please contact Venkatesh Iyer,(510) 808-4542, who represents the Office 
of Structural Materials for your project. 

Inspected By: Petrina,Markian SMR
Reviewed By: Iyer,Venkatesh SMR
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     xx.25A

QUALITY ASSURANCE -- NON-CONFORMANCE RESOLUTION
Location: Dyson Corporation, Painesville, OH Report No: NCS-000104
Prime Contractor: American Bridge/Fluor Enterprises, a JV Date: 15-Oct-2008
Submitting Contractor: Dyson Corp. & Subs NCR #: DYSN-0005

Type of problem:

Welding Concrete Other
Welding Curing Procedural Bridge No: 34-0006
Joint fit-up Coating Other Component:
Procedural Procedural Descripton:
Date the Non-Conformance Report was written: 16-Sep-2008
Description of Non-Conformance:
Trans Lab QA testing determined that Dyson Corporation provided nonconforming material:

1) Anchor rods:  2 heats (of 7 total) did not meet ASTM A 354 Grade BD requirements for elongation, 14% in 
2 inches required.  Heat Treatment Lot MJF 26 two-sample average: 13.45% (one 14.4%, one 12.5%); Lot MJF 
30 two-sample average: 13.45% (one 13.6%, one 13.3%).
2) Nuts:  Spherical nuts fabricated to ASTM A 563 material standards had insufficient hardness.  A 563 Grade 
DH nuts require hardness between 24 and 38 on the Rockwell C hardness scale (C24 to C38).  The three-nut 
average hardness was approximately C20, with one as low as C18.07.  

This is the third such instance with Dyson since November, 2007.
Contractor's proposal to correct the problem:
Submit RFI to accept rods and nuts "as is."  
Corrective action taken:
ABF responded in writing, requesting Department approval of non-conforming material.  Design approved 
incorporation of rods with noncompliant elongation; METS was able to perform tensile test, which the nuts 
passed, overriding the hardness test per ASTM.  
Did corrective action require Engineer's approval? Yes No
If so, name of Engineer providing approval: Brian Boal Date: 16-Sep-2008
Is Engineer's approval attached? Yes No
Comments:
This report is for the purpose of determining conformance with the contract documents and is not for the 
purpose of making repair or fit for purpose recommendations.  Should you require recommendations 
concerning repairs or remedial efforts please contact Ryan Smith, (858) 232-6799, who represents the Office of 
Structural Materials for your project. 
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Inspected By: Petrina,Markian Quality Assurance Inspector
Reviewed By: Iyer,Venkatesh QA Reviewer
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STATE OF CALIFORNIA--BUSINESS,TRANSPORTACTION AND HOUSING AGENCY Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Office of Structural Materials
Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150
Vallejo, CA 94592-1133
(707) 649-5453
(707) 649-5493

Contract #:  04-0120F4 

Cty:  SF/ALA Rte:  80 PM:  13.2/13.9

File #:     xx.25A

QUALITY ASSURANCE -- NON-CONFORMANCE RESOLUTION
Location: Monnig Industries--Glasgow,  Missouri Report No: NCS-000103
Prime Contractor: American Bridge/Fluor Enterprises, a JV Date: 08-Oct-2008
Submitting Contractor: Dyson Corp. & Subs NCR #: DYSN-0004

Type of problem:

Welding Concrete Other
Welding Curing Procedural Bridge No: 34-0006
Joint fit-up Coating Other Component:
Procedural Procedural Descripton:
Date the Non-Conformance Report was written: 05-Sep-2008
Description of Non-Conformance:
ABF procured ASTM A 354 BD anchor rod assemblies too late to allow normal release procedures.  As a 
result, QA sampling and shipment occurred simultaneously, and A 354 Grade BD anchor rods and A 563 hex 
nuts for the E2 Shear Key were shipped to the jobsite without QA testing results or METS release.  Time was 
constrained because these components were ordered on a schedule that led to completion of fabrication only 
several days before anticipated installation.

In addition, documentation was either missing or incomplete.
Contractor's proposal to correct the problem:
Contractor states that the Department is responsible for schedule difficulties, citing response times for 
ABF-RFI-1233.  Contractor to provide documentation once it is complete.
Corrective action taken:
None taken for lateness; however, METS review of Department response times for ABF-RFI-1233 does not 
bear out ABF's assertions.  ABF aggregate time lapse between completion of Department reviews and ABF 
follow-up revisions total almost 3 months, including a 63-day lapse between Department return of R01 
(4/11/08) and ABF submission of R02 (6/13/08).  During the June-July period, ABF submitted R02 through 
R05, with three one-day and one four-day deadlines; in aggregate, the Department was only one (1) day late 
during this period, compared to the 17 days of lapses between Department responses and follow-on ABF RFIs.  
ABF's version of events was refuted in discussions between METS, Construction, and ABF.

ABF provided complete COC packages for all material several weeks following delivery of the components to 
the job site.
Did corrective action require Engineer's approval?
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( Continued Page 2 of     )2

Yes No
If so, name of Engineer providing approval: Brian Boal Date:
Is Engineer's approval attached? Yes No
Comments:
This report is for the purpose of determining conformance with the contract documents and is not for the 
purpose of making repair or fit for purpose recommendations.  Should you require recommendations 
concerning repairs or remedial efforts please contact Venkatesh Iyer, (858) 967-6363, who represents the 
Office of Structural Materials for your project. 

Inspected By: Petrina,Markian Quality Assurance Inspector
Reviewed By: Iyer,Venkatesh QA Reviewer
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