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. Rod (no Threads . Overall Quantity De- ) Fm?' Dgte Date Re- Date Re- Date Re-
Location . head) or . Diameter Overall Installed (not e Tighten Tension | Tension or
Component Description . Cut or Supplier ) Length . . Humidified . . Inspected | Inspected | Inspected Notes
and Item Bolt (with Rolled (in) Length (ft) (mm) including Zone? Method | (fraction of Loading (by 4/8/13) (by 4/23/13) (by 5/5/13)
head) spares) ’ Fu or UTS) | Complete y y y
E2 Shear Key - Connect to Concrete - Above 17.2 5235 60 . . . . Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu
! Column, Under OBG [S1, S2] rod Cut Dyson 3 10.0 3035 36 96 No Tension 0.7 3/5/2013 | daily check | daily check | daily check 32 of 96 rods broke after tensioning, then tension level lowered
B2 SBZ?TC?Y [Jgggpgfggki ?n:rfstg 'SAASOVE rod Cut Dyson 3 21.9 6676 96 Tension 0.7 4/1/2013 | daily check | daily check | daily check Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu
2 E2B 'p’ C tto C ’ t 22.6 6902 64 192 No
earing - Connect to Concrete - . . . . . . . _
Under OBG [B1, B2, B3, B4] rod Cut Dyson 3 222 6777 32 Tension 0.7 4/9/2013 | daily check | daily check | daily check Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu
0
5 E2 Shear Key - Csozn]nect to OBG [S1, rod Cut Dyson 3 tllg 1533377 Zi S B
5 3 : — 320 No Tension 0.7 9/12/2012 © | 5/3/2013 Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu
e E2 Shear Key - Connect to rod cut Dvson 3 4.3 1312 96 4/8/2013 4/23/13
2 Crossbeam [S3, S4] ¥ 17 512 64
c i -
g 4 E2 Bearing - Connect to OBG [B1, rod Cut Dyson 2 3.6 1105 224 No Tension 0.7 9/12/2012 | 4/6/2013 417113 1o 5/3/2013 Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu
9 B2, B3, B4] 4/23/13
'% Dyson for Connect 2 halves of the spherical bushing assembly housing
S . L ; )
a 5 E2 Begrmg Assgmbly Bolts rod Cut Lubrite for 1 24 733 96 No Tension 061 July 2009 not_ not_ not_ together_at Lubrite; rod_s are internal to bearings and all rods are not
[ (Spherical Bushing Halves) accessible | accessible | accessible | accessible after bearing assembly at Hochang (December 2009 &
w Hochang .
January 2010); rods tensioned to 0.7 Fy.
Bolts thread into drill and tap holes to attach retaining rings that
Socket 4/6/2013 | 4/23/2013 | 5/3/2013 secure the Lubrite spherical bushing assembly in the bottom
E2 Bearing Assembly Bolts Dyson for snug + 1/4 January (for 32 (for 32 (for 32 housing; bolts are mechanically galvanized, not hot dip galvanized,
6 > . Head Cap Cut 1 0.2 55 336 No ~0.4 . . . . - . .
(Retaining Rings) Hochang turn 2010 accessible | accessible | accessible bolts are internal to bearings and not accessible after bearing
Screw A,
bolts) bolts) bolts) assembly at Hochang, except for a small number of bolts in limited
areas -> 32 of 336 bolts are accessible.
o 55 Cut 0.26 9/26/2012 = 4/6/2013 | 4/20&22/2013 | 5/4/2013 With DL after load transfer (current condition)
QL © R 0, i +
55 7 PWS Anchor Rods - PWS Socket to rod (20%) Dyson 3-1/2 27.910 31.8 8500 to 274 Yes Load 0.29 N/A N/A N/A N/A Wlth DL + Added DL
0®© Anchorage 219 Rolled 9700 Transfer 0.32 N/A N/A N/A N/A Service Load (Group 1)
< (80%) 0.35 N/A N/A N/A N/A SEE (Seismic)
8 Tower Saddle Tie Rods rod Rolled Dyson 4 6.010 17.5 1840 to 25 Yes Tension 0.41 7/14/2012 N/A N/A N/A 'L'oad Durlr?g C.on.structlon - TenS|oneq to 0.5. Fy
5325 0.68 N/A 4/6/2013 | 4/19/2013 = 5/3/2013 Additional tension in tie rods from cable with service load
3 @ Threads 15 463 100 Tension 0.45 4/6/2011 Located at the 2 field splices connecting the 3 tower saddle
= 9 Turnedsgog]sei: EO\Ifi\ferSSaddle rod Cut Dyson [~3-1/16 @ — 108 Yes 4/6/2013 | 4/19/2013 | 5/3/2013 segments; 100 rods tensioned prior to saddle erection; 8 rods only
0 g P Shank] 14 415 8 snug ~0.1 7/14/2012 snug tight after tie rod tensioning due to conflict with tie rods.
o . . L. .
= Tower Saddle to Grillage Anchor Head Yes, N Snug tightened before and after load transfer: Initial Tension
= 10 Bolts Hex Bolt Cut Dyson 3 1.2 360 90 Nut No snug 0.1 3/25/2013 | 4/6/2013 | 4/19/2013 | 5/3/2013 complete on 5/20/2011: final tension complete on 3/25/2013.
Q.
2 Act as pins for swinging out and then securing the maintenance
Tower Outrigger Boom (for outrigger boom at the top of 2 of 4 tower head chimneys. At each
11 Maintenance)ggt Tob of Tower Hex Bolt Cut Dyson 3 2.1 630 4 No shug ~0.1 July 2012 4/6/2013 | 4/19/2013 | 5/4/2013 boom, one bolt is loaded and other bolt is unloaded in the current
P boom position. The currently unloaded bolt will be installed snug
tight when the boom is swung out for use (future position).
u= Tower Anchor Rods - Tower at ; 4/20/2013 Tensioned to 1800 kN = 404.7 kips; Tension before and after load transfer:
o _ Vulcan Threaded ps;
£ g 12 Footing (3" Dia) rod cut Products 3 25.6 7789 388 Yes Tension 0.48 41712013 N/A 4/22/2013 5/5/2013 Initial Tension Late 2010 through Early 2011; Final Tension 2013
£5 for KOS for KFM : : :
5F Tower Anchor Rods - Tower at or or . 4/20/2013 Tensioned to 2530 kN = 568.8 kips; Tension before and after load transfer:
@ 13 Footing (4" Dia) rod Cut (04-0120E4) 4 25.7 7839 36 Yes Tension 0.37 411712013 NIA 4/22/2013 5/5/2013 Initial Tension Late 2010 through Early 2011; Final Tension 2013
@ 14 East Saddle Anchor Rods rod cut Dyson for 2 2.6 800 32 Yes snug ~0.1 May 2010 = 4/7/2013 | 4/21/2013 | 5/3/2013 A SPecified gap under nutiwasher at one end of rod and 2 nuts snug
% = JSwW against each other at other end of rod -> snug tight for portion of rod
T 3 ;
w -
& 15 East Saddle Tie Rods Hex Bolt Cut Dyson 3 4.7 1420 18 Yes snug 0.1 4/13/2012 NIA N/A NIA — S”“9 tlghtgned before load trar.lsfer -
0.2 N/A 4/7/2013 | 4/21/2013 5/3/2013 Additional tension in tie rods from cable with service load
w2 B14 Cable Bands - Cable Brackets - at East 3129 to .
n S -
8 8 16 End of Bridge - Strongback Anchor Rods rod Rolled Dyson 3 10.3to 11.1 3372 24 No Tension 0.16 2/8/2013 4/7/2013 | 4/21/2013 5/4/2013 pre-compress neoprene between strongback and cable band
g Details for bikepath connections are being redesigned and are not
8 -1-3/16 final. The 18 anchor rods at the bottom connections will be
S 17 W2 Bikepath Anchor Rods rod Cut Dyson . 15 460 43 No Not Determined Yet N/A N/A N/A N/A abandoned. The 25 anchor rods at the top connections will be used
Poe) [Metric M30] . . ]
~ and supplemented with additional anchor rods. These rods will be
= tensioned on the separate YBITS-2 Contract.
Total = 2306 New information after 5/6/2013 Update is highlighted Red

Galvanized ASTM A354 Grade BD Material
Contract 04-0120F4 SFOBB SAS

5/15/2013
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STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

NOTICE TO CONTRACTORS
AND
SPECIAL PROVISIONS

FOR CONSTRUCTION ON STATE HIGHWAY IN

SAN FRANCISCO COUNTY IN SAN FRANCISCO
FROM 0.6 KM TO 1.3 KM EAST OF THE YERBA BUENA TUNNEL EAST PORTAL

DISTRICT 04, ROUTE 80

For Use in Connection with Standard Specifications Dated JULY 1999, Standard Plans Dated JULY 1999, and Labor
Surcharge and Equipment Rental Rates.

CONTRACT NO. 04-0120F4
04-SF-80-13.2/13.9

Bids Open: February 1,2006
Dated: August 1, 2005 OSD



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 facade 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.

Contract No. 04-0120F4
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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 232000

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 Sample Size
(No. of Bolts) (No. of Bolts)
2to15 3
16 to 25 4
26 to 50 5
51090 7
91to 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.

Stgel 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.

Contract No. 04-0120F4
319



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. g

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
Contract No. 04-0120F4
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STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY ARNOLD SCHWARZENEGGER, Govemor

DEPARTMENT OF TRANSPORTATION - District 4 Toll Bridge Program
333 Burma Rd.

Oakland, CA 94607

(510) 622-5660, (510) 286-0550 fax

Flex your power
Be energy efficient!

August 24, 2007
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-000487

Michael Flowers

Project Executive

American Bridge/Fluor Enterprises, a JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Department Audit of Dyson Corporation

The Department has reviewed ABF letter 257, dated August 14, 2007, and the “Corrective Action
Request” from the Dyson Corporation, dated August 09, 2007. Based upon the information
provided and in accordance with Special Provisions section 8-4, “Audits,” the Dyson Corporation
receives a “Pass” for the Department audit. This “Pass” applies only to the Dyson Corporation.
Suppliers and subcontractors to the Dyson Corporation are subject to separate MFSQA reviews and
audits. The following table summarizes the current status of associated audits:

Company Letter No.| Date of Notice MFSQA AUDIT

Galvanizing 321 06-18-2007 Approved
. 320 06-18-2007 Approved

Central Testing Lab 213 07-26-2007 Eail
Industrial Coatings Inc 444 08-06-2007 Approved
. . 337 06-22-2007 Approved

North American Galvanizing 221 07-312007 Fai
C Industries 367 07-09-2007 Approved

Universal Galvanizing 338 06-25-2007 Approved




American Bridge/Fluor Enterprises, a JV
August 24, 2007
Page 2 of 2

The Contractor is reminded that work may not proceed at the facilities receiving a “Contingent
Pass,” until the outstanding issues detailed in the Department’s letters have been addressed.

If you have any further questions, please contact Gary Lai at the Working Drawing Campus.

Sincerely,

Ut

GARY PURSELL
Resident Engineer

cc: Rick Morrow
Mazen Wahbeh

file: 05.03.01, 55.0097

“Caltrans improves mobility across California”



STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY ARNOLD SCHWARZENEGGER, Governor

DEPARTMENT OF TRANSPORTATION - District 4 Toll Bridge Program
333 Burma Rd.

QOakland, CA 94607

(510) 622-5660, (510) 286-0550 fax

Flex your power
Be energy efficient!

October 18, 2007
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-000706

Michael Flowers

Project Executive

American Bridge/Fluor Enterprises, a JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Department Audit - Art Galvanizing Works

The Department is in receipt of ABF-CAL-LTR-000271, dated August 29, 2007, responding to the
Department’s review of Submittal ABF-SUB-000160R00, MFSQA for Art Galvanizing Works.
Based upon the information provided, Art Galvanizing Works is receiving a Pass. The following
issues must be satisfactorily addressed in writing prior to the start of fabrication:

1. The previous response to MFSQA response R6 indicated positively that there is a separation
between Quality Control and Production. Currently, the same individual is managing both
Production and Quality Control. Please confirm whether or not a third party will be used for
Quality Control.

2. Regarding the Observations:
a. Observation 1: This matter is closed as it does not relate directly to production.

b. Observation 2: This matter is closed. The Department notes and accepts the
Contractor’s explanation.

c. Observation 3: This item was meant to convey that Art Galvanizing Works did not
have facilities to handle blasting independently. Maximum capacity is 3 feet in
length, while rods for this Contract are up to 15 feet long. The Department notes and
accepts the Contractor’s explanation. This matter will be closed pending submission
of procedures detailing the blasting and inspection of the material.

d. Observation 4-8: These issues can be resolved by addressing the previous comment
regarding the separation between Quality Control and Production.



American Bridge/Fluor Enterprises, a JV
October 18, 2007
Papge 2 of 2

The Department requests that notification be provided prior to the start of any work at this facility
for this Contract.

If you have further questions, please contact Dr. Venkatesh Iyer at 858.967.6363.

Sincerely,

Gt el

GARY PURSELL
Resident Engineer

ce: Rick Morrow, Brian Boal, Mazen Wahbeh, Vankatesh Iyer
file: 05.03.01, 55.0160

“Caltrans improves mobility across California”



STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY ARNOLD SCHWARZENEGGER, Governor

DEPARTMENT OF TRANSPORTATION - District 4 Toll Bridge Program
333 Burma Rd.

Oakland, CA 94607

(510) 622-5660, (510) 286-0550 fax

Flex your power
Be energy efficient!

September 14, 2009
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-005465

Michael Flowers

Project Executive

American Bridge/Fluor, A JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Submittal 1179, Rev. 1 - Saddle Tie Rod and Pipe Sleeve Drawings

The Department has completed review of Submittal ABF-SUB-001179R01, “Saddle Tie Rod and
Pipe Sleeve Drawings,” dated August 24, 2009. The submittal is “Approved.” Please be aware of
the comment provided below.

CATEGORY C:
1. Drawing JSW-TS-018: The length of 275mm for the ASTM A490M fasteners provided in

this submittal is Smm longer than that proposed in ABF-RFI-001854R00. Should the
Contractor use the fastener length proposed in the RFI, provide a revised drawing for approval.

If you have any questions, please contact Brian Boal at (510) 622-5191.

Sincerely,

<<< ORIGINAL SIGNED >>>

GARY PURSELL
Resident Engineer

Attachment

cc: Rick Morrow
Brian Boal
Gary Lai

file: 05.03.01, 55.1179
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-001797
Address: 333 Burma Road Date Inspected: 18-Feb-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Babnar Quality Control Present: Yes[] No

Material transfer: Yes [ No [J N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Cable System, E2 Bearing, Shear Keys
Bid Item: 45,59,61,68 Lot No: B208-025-10, B208-026-10

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

Mr. Bob Bobnar informed QA Inspector Brannon that the ASTM A709 Grade 50 9.84" x 11.81" rectangle x 3.68"
ID x 3.25" thick bearing plate washers for bid items 45 adn #61 are ready for QA Inspection and green tag release
for shipping to Monnig Industries in Glasgow, Missouri for additional staging. QA Inspector Brannon reviewed
applicable documents and verified quantities. After review of the documents and material to be shipped QA
Inspector Brannon assigned Caltrans lot number B208-025-10. See Caltrans Component Material Inspection
Report, TL-6011 dated February 18, 2010 for specific information. QA Inspector Brannon also noted that check
sample stock material for the heat treat ot of rods will be included with the shipment.

Mr. Bob Bobnar informed QA Inspector Brannon that the ASTM A563 Grade DH 3.00"-4UNC-2B heavy hex
spherical nut for bid items #45 adn #61 are ready for QA Inspection and green tag release for shipping to Monnig
Industries in Glasgow, Missouri for additional staging. QA Inspector Brannon reviewed applicable documents and
verified quantities. After review of the documents and material to be shipped QA Inspector Brannon assigned
Caltrans lot number B208-026-10. See Caltrans Component Material Inspection Report, TL-6011 dated February
18, 2010 for specific information. QA Inspector Brannon also noted that check sample stock material for the heat
treat lot of rods will be included with the shipment.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners

TL-6034,Sour ce | nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

assemblies for the following: bid item #45 - Furnish and Install Spherical Bushing Bearing (Pier E2), bid item #59
-Furnish Structural Steel (Bridge) (Saddle), bid item #61 - Furnish and Install Shear Key (Pier E2), and bid item
#68 - Furnish Suspender System. QA Inspector Brannon made general observations of the milling, machining and
threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted that all
observed work appeared to be performed to commonly accepted industry standards and procedures.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.
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Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Levell,Bill QA Reviewer

ogral

TL-6034,Sour ce Inspection Report Page 2 of 2



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-001819
Address: 333 Burma Road Date Inspected: 24-Feb-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: Yes [ No [J N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fasterner Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: B208-028-10

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

Mr. Bob Bobnar informed QA Inspector Brannon that the 3.00”-4UNC 2B (+0.050" O/S) heavy hex nut for bid
item #59, areready for QA Inspection and green tag release for shipping. QA Inspector Brannon reviewed
applicable documents and verified quantities. After review of the documents and material to be shipped QA
Inspector Brannon assigned Caltrans lot number B208-028-10. See Caltrans Component Material Inspection
Report, TL-6011 dated February 24, 2010 for specific information.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91 and ABF-RFI-001741R01.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

TL-6034,Sour ce | nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )
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Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance I nspector

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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File# 99.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-001820
Address: 333 Burma Road Date Inspected: 25-Feb-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs/Art Galvanizing L ocation: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: Yes [ No [J N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: B208-029-10

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

QA Inspector Brannon met with Dyson Quality Control Manager (QCM) Bob Bobnar and Art Galvanizing
Manager Adrienne Klein, at Art Galvanizing in Cleveland, Ohio. QA Inspector Brannon witnessed galvanizing in
progress on 3.00”-4UNC 2B (+0.050" O/S) heavy hex nut , bid item 59 (s-f). QA Inspector Brannon witnessed
Dyson QCM measure the mil thickness of the zinc coating on the galvanized components. QA Inspector Brannon
was requested to green tag rel ease the galvanized parts back to Dyson Corporation. QA Inspector Brannon made
random observations of the components and documentation and noted that they appear to be in general compliance
with the contract requirements. QA Inspector Brannon issued a green tag with [ot number B208-029-10 for tacking
purposes. See Caltrans Component Material Inspection Report, TL-6011 dated February 25, 2010 for specific
information.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91 and ABF-RFI-001741R01.

TL-6034,Sour ce | nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,

galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.
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Summary of Conversations:
As stated within this 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for

your project.
Inspected By: Brannon,Sherri Quality Assurance Inspector
Reviewed By: Levell,Bill QA Reviewer

TL-6034,Source Inspection Report
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No:  SIR-001831
Address: 333 Burma Road Date Inspected: 01-Mar-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59,68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91 and ABF-RFI-001741R01.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

TL-6034,Source I nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

Summary of Conversations:

As stated within this report.

Comments

This report isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Levell,Bill QA Reviewer

TL-6034,Source Inspection Report
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-001923
Address: 333 Burma Road Date Inspected: 16-Mar-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: N/A

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91 and ABF-RFI-001741R01.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

TL-6034,Source I nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

Summary of Conversations:

As stated within this report.

Comments

This report isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

TL-6034,Source Inspection Report Page 2 of 2



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-001952
Address: 333 Burma Road Date Inspected: 29-Mar-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91 and ABF-RFI-001741R01.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

TL-6034,Source I nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

Corporation, Painesville, Chio

3.007 4UNC 24 x 463mm tower saddle tum rod prior o heat treatment
and machining.

——

Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig 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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-001958
Address: 333 Burma Road Date Inspected: 01-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91 and ABF-RFI-001741R01.

QA Inspector Brannon informed SMR Krittic Guest that Dyson would like to use one of the scrapped Type |
suspender socket casting with the bad I. D. threads to send to Monnig with the sides machined off, so they can
experiment on what is the best way to regalvanize. Also, 3 of the Type| castings were scrapped because the
retainer screw hole was tapped to the Type |1 drawing. Dyson also, plans on submitting an RFI to seeif they can
use the 3 Type | castings scrapped because the retainer screw hole was tapped to the Type Il drawing. If they can't
use them then Southern Cast may need to make more Type | casting.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

TL-6034,Sour ce | nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

Thefollowing digital photograph below illustrates observation of the activities being performed.

oratign® ainesville, Ohio

Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

)~ TL-6034,Source Inspection Report Page 2 of 2



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002012
Address: 333 Burma Road Date Inspected: 14-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1603
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-007263.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

TL-6034,Source I nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )
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Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

Y7 TL-6034,Source Inspection Report
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002050
Address: 333 Burma Road Date Inspected: 15-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender Sockets
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-007263.

QA Inspector Brannon observed no work being performed at Dyson's horizontal milling machine for the
modifications to the suspender socket castings due to other work.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

TL-6034,Source I nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )
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Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

TL-6034,Source Inspection Report

Page 2 of 2



STATE OF CALIFORNIA-BUSINESS, TRANSPORTATION AND HOUSING AGENCY

DEPARTMENT OF TRANSPORTATION -
333 Burma Rd.

Oakland, CA 94607

(510) 622-5660, (510) 286-0550 fax

District 4 Toll Bdge Program ]

Flex your power
Be energy efficient!

March 23, 2009
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-003681

Michael Flowers

Project Executive

American Bridge/Fluor, A JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Authority to Proceed - CCO 104 - Suspender Brackets

Attached please find a draft change order and plan sheet package for CCO No. 104, “Suspender
Brackets.” The general scope of this change order includes the following:

* Modify the suspender brackets at PP 108 and 110 to accommodate a lower cable location.

* AtPP 110, detail and fabricate cable brackets in addition to the above modified suspender
brackets. At a future date, the Department will determine whether to install suspender
brackets or install cable brackets instead. In conjunction with cable brackets at PP 110,
detail and fabricate the associated B14 cable bands in addition to the per plan B1 cable
bands.

* Provide CJP welds instead of fillet welds at the corner assembly diaphragm connections to
the skin plates at the suspender brackets and cable brackets. For the locations where fillet
welds have already been completed, reinforce the fillet welds in accordance with the
response to RFI 1611R0.

This CCO includes responses to RFIs 1611R0 and 16] 1R1, which address welds at the corner
assembly diaphragm connections to the skin plates at the suspender brackets and cable brackets.

A total of eight (8) plan sheets are affected by this change, which are attached for reference.
Electronic (.pdf) copies of the plan sheets for this change order will be transmitted via the PMIV Plan
Sheet Library.

In accordance with the provisions of Section 4-1.03, “Changes,” of the Standard Specifications, you
are hereby authorized to proceed with the changes presented in the attached change order and
associated plan sheets. The Contractor shall coordinate with authorizations issued in RFI responses.
It is anticipated that this completes the changes that will be included in this CCO. :



AMERICAN BRIDGE/FLUOR, A JV
05.03.01-003681
Page 2 of 2

Please provide a summary of cost impacts due to the changes presented in this change order. Upon
review, substantiation and agreement on scope and cost, the final CCO will be issued.

Sincerely,

GhefSnctt

GARY PURSELL
Resident Engineer

Attachment

cc: Rick Morrow
Brian Boal
Darryl Schram
Scott Fabel
file: 05.03.01, 49.104, 56.1611

“Caltrans improves mobility across California”



STATE OF C'ALLFOR.NIA-BUSINESS. TRANSPORTATION AND HOUSING AGENCY ARNOLD SCHWARZENEGGER, Governor
DEPARTMENT OF TRANSPORTATION -Toll Bridge Program
333 Burma Rd.

Oakland, CA 94607

(510) 622-5660, (5 10) 286-0550 fax

Flex your power
Be energy efficient!

April 1, 2010
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-007263

Michael Flowers

Project Executive

American Bridge/Fluor, A JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Suspend Fabrication - Socketing Suspender Ropes

Pursuant to verbal direction at the Working Drawing Campus on March 30, 2010 and followed-up
by e-mail (attached), suspend zinc socketing of suspender rope assemblies at WireCo, and cease
fabrication and shipping of any suspender socket castings in process at Dyson Corporation. Please
track cost and schedule impacts of this direction under CCO 104,

As discussed, the Department is investigating the possibility of machining the sides of the suspender
rope sockets to a uniform dimension from the centerline to allow assembly of the sockets into any
suspender bracket without the need to survey and custom fit specific sockets to specific brackets as is
currently being done. It is anticipated that the analysis necessary to justify this action may take

several days. ABF will be provided further direction regarding how to proceed as soon as the details
are available.

The Department requests a meeting with WireCo at their earliest convenience to discuss the matter

and plan new and unforeseen work to minimize the impacts to WireCo, their subcontractors, and to
ABF.

Sincerely,

G Durett

GARY PURSELL
Resident Engineer

Attachment

cc: Brian Boal, Kannu Balan, Don Ross
file: 05.03.01, 49.104



AMERICAN BRIDGE / FLUOR ENTERPRISES, A JV Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

RFINo.: ABF-RFI-001741R01 Submitted By: Smith, Kevin Pages: 2
Pages Attached: 0

RFI Date: 22-May-2009 Contact Name: Gatsos, Levi Phone No. 510-808-4600
Subject: CCO 91 Clarification

References:

Sub/Sup: ABF Sub RFI #:

Response Required by: 29-May-2009 Response affects critical path activity?
Description:

Per the department's response to ABF-RFI-001741R00, ABF understands the following:

A. Complete List of Rods to be covered under CCO 91
1. East Saddle tie rod

2. Pier E2 Shear Key - anchor rods connecting stub to the E2 concrete cross beam, with the exception of the

E2 Shear Key rods located over the Pier E2 Columns which were procured prior to the issuing of CCO 91.

W

. Pier E2 Shear Key - anchor bolts connecting OBG with shear key housing

. Spherical Bushing Bearings (Pier E2) - anchor rods connecting hold down to E2 concrete
cross beam

- Spherical Bushing Bearings (Pier E2) - anchor bolts to OBG

- Spherical Bushing Bearings (Pier E2) -Spherical bushing assembly bolts

. Cable bracket anchor rods

. Main Cable anchor rods

. Tower Saddle Tie Rods

O~

Please confirm that the above list contains all rods that require additional MT testing per CCO 91.

B

The Tower Saddle Turned Rods have a required final tension of 0.45"Fu, however to achieve this final tension
the Tower Saddle Turned Rods will be temporarily tensioned in excess of 0.5*Fu. ABF understands the intent
of CCO 91 is to test ASTM A354 Grade BD Rods having a required final tension in excess of 0.5*Fu, therefore
ABF has excluded the Tower Saddle Turned Rods from the above list. Please confirm that the Tower Saddle

Turned Rods do not require additional MT testing.
Contractor Disposition:

This RFI is being submitted for:

The Cost and Time Impact from this RFI is: Not selected

Response: Agreed Ext. Due Date:

Pages: 2
Pages Attached: 0

A: The list appears to be complete. We are not aware of any other A 354 Gr. BD fasteners requiring MT per

CCO No. 91.

B: Confirmed, Tower Saddle turned Rods do not require MT testing.
Administrative Action:

This response resolves the RFI.

begral
-hz_ 507879 00

Page l o



AMERICAN BRIDGE / FLUOR ENTERPRISES, A JV

Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

Date: 04-June-2009

Respondent:

Collins, Warren

Phone No.:

510-622-5661

e genl
hz_ 507879 00

Page 2o



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9
Vallejo, CA 94592-1133 Fl |e # 768

(707) 649-5453 —_—

(707) 649-5493

COMPONENT MATERIAL INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No: CMI-000223
Address: 333 Burma Road Date Inspected: 23-Apr-2010
City: Oakland, CA 94607
Contractor: Dyson Corp. & Subs OSM Arrival Time: 800
L ocation: Painesville, Ohio OSM Departure Time: 1630
Bridge No.: 34-0006 Component:# Tower Saddle

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: Art Galvanizing 3935 Valley Rd, Cleveland Ohio

Lot # Bid Item # Quantity Material Description
B208-055-10 59 13 ea ASTM A354 Gr. BD 3.00"-4UNC-2A x 415mm Tower Saddle

Turned Rods Lot Code NNF2, Heat #7567767

B208-056-10 59 102 ea ASTM A354 Gr. BD 3.00"-4UNC-2A x 463mm Tower Saddle
Turned Rods Lot Code NNF3, Heat #7567767
B208-057-10 59 12 ea ASTM A354 Gr. BD 3.00"-4UNC-2A x 463mm Tower Saddle

Turned Rods Lot Code NNF3, Heat #7567767

Identification: Green tag attached to Certificate of Compliance / Shipping Package.

Summary of Items Observed:

QA Inspector Brannon reviewed the contractor's Certificate of Compliance (C.O.C) and shipping documentation.
QA Inspector Brannon also made random observations of the materials as they were presented. QA Inspector
Brannon noted that the material and documentation appeared to be in general compliance with the contract
requirements. QA Inspector Brannon issued green tag for tacking with Caltrans QA ot number B208-055-10,
B208-056-10 and B208-057-10. QA Inspector Brannon was informed by Mr. Bobnar that the above material
being shipped to Art Galvanizing for hot dip galvanizing. Reference documents State L etter 05.03.01-007263,
CCO091, RFI-SUB-002116R00.

Summary of Conversations:

As stated within this report.

Comments

This report isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

Inspected By: Brannon, Sherri Quality Assurance Inspector

TL-6011,Component Material Inspection Report Page 1 of 2



COMPONENT MATERIAL INSPECTION REPORT
( Continued Page 2 of 2 )

Reviewed By: Hager, Craig QA Reviewer

1 TL-6011,Component Material Inspection Report

Page 2 of 2



AMERICAN BRIDGE / FLUOR ENTERPRISES, A JV Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

RFI No.: ABF-RFI-002116R00 Submitted By: Baltzer, Karsten Pages: 2
Pages Attached: 1
RFI Date: 12-April-2010 Contact Name: Hester, Daniel Phone No. 510-808-4562
Subject: Type 1 Suspender Sockets
References:
Sub/Sup: DYS Sub RFI #: RFI-DYS$-000005R00
Response Required by: 19-April-2010 Response affects critical path activity? Yes
Description:

REFERENCE ATTACHED: RFI-DYS-000005R00

1 piece is faced on both ends (order called for facing 1 end) Print calls for 550mm Over All Length.
Actual is 550mm. Parts running on long side and after our skin cut fell into print callout.

2 pieces faced both ends with O.A L. measurements of 550mm and 549mm. These 2 pieces also have the
3/8-16

lock hole in the wrong location. Type 1 print calls for 86mm from end face. Parts were drilled to Type I
callout of 102mm from end face.
Please review and approve the sockets as is.
Contractor Disposition:
This RFI is being submitted for
The Cost and Time Impact from this RF| is: Not selected

Response: Agreed Ext. Due Date:
Pages: 1
Pages Attached: 0

1. The socket is acceptable.

2. The sockets (2-off) are acceptable as fit for purpose.
Administrative Action:

This response resolves the RFI

Date: 14-April-2010 Respondent: Collins, Warren Phone No.: 510-622-5661

o e Page 1 of 1



"Levi Gatsos" To <TimKlein@wirecoworldgroup.com>

<Igatsos@abfjv.com>
9 @abf cc <kbaltzer@abfjv.com>, "Dan Hester" <dhester@abfjv.com>,

04/13/2010 10:07 AM <rbobnar@dysoncorp.com>, <james.duxbury@tylin.com>,
<warren_collins@dot.ca.gov>
bce

Subject  ABF-RFI-002116R00 Clarification

Tim,

With regards to RFI-DYS-000005R00 submitted as ABF-RFI-002116R00, | want to clarify the following;

1. The description of facing both ends to achieve the shop drawing dimension of 550mm is not
intended to be a request for a procedure nor is it a request for additional tolerances to what are
provided in the shop drawings, but it is merely intended to be a written description of the work
being performed at DYSON. Please confirm this is correct.

2. Two Type-1 Suspended Sockets have been machined to the dimensions, within the +4mm/-2mm
tolerance shown on the shop drawings; more specifically the RFI reports the as-built
measurements as 549mm and 550mm. The tapped hole on both of these Type-1 sockets were
drilled using the Type-2 socket dimension of 102mm instead of the 85mm Type-1 dimension. Itis
DYSON's intent to ask that these two Type-1 Suspender Sockets be approved as “fit for purpose”
with the tapped hole drilled at the 102mm dimension. Please confirm this is the intention of the
RFI.

Please see attached marked-up shop drawing for clarification of the above. If there are other aspects to
this RFI that have not been included/captured in my description that need to be reviewed and resolved
please let ABFJV know as soon as possible so that we can attempt to resolve this issue in a timely
manner. Thanks Tim.

Best Regards,
Levi AA. Gatsos

Design Engineer, EIT
375 Burma Road
Oakland, CA 94607
Phone (510) 808-4589
Fax (510) 808-4601
LGatsos@abfjv.com

American Bridge Company / Fluor Enterprises Inc., A Joint Venture
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File# 99.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002095
Address: 333 Burma Road Date Inspected: 23-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630

Contractor: Dyson Corp. & Subs/Art Galvanizing L ocation: Painesville/Cleveland, O
Quality Control Contact: Bob Bobnar, Adrienne Klein Quality Control Present: Yes[] No

Material transfer: Yes [ No [J N/A Sampled Items: L] Yeslvl No [J N/A

Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A

Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A

Other: Fastner Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System

Bid Item: 59, 68 Lot No: B208-055-10, B208-056-10. B208-057-10

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM F436 Type 1, 1.75" diameter
hardened flat washers HDG, lot code NNA2, heat #0114664 results are satisfactory for use. QA Inspector Brannon
relayed thisinformation to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-039-10; Sample Identification Card TL-101 No: C726457; and Structural
Materials Testing Laboratory Sample No: SM-10-0350.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM F436 Type 1, 1.50" diameter
hardened flat washers HDG, lot code NQK, heat #282672 results are satisfactory for use. QA Inspector Brannon
relayed thisinformation to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-040-10; Sample Identification Card TL-101 No: C726458; and Structural
Materials Testing Laboratory Sample No: SM-10-0351.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM A354 Grade BC, 1.75"-5UNC-2A
x 1360mm heavy hex bolts HDG, lot code NGC2, heat #M 650683 results are satisfactory for use. QA Inspector
Brannon relayed this information to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-042-10; Sample Identification Card TL-101 No: C726460; and Structural
Materials Testing Laboratory Sample No: SM-10-0355.

TL-6034,Sour ce | nspection Report Page 1 of 3



SOURCE INSPECTION REPORT
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QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM A563 Grade DH, 1.75"-5UNC-2B
heavy hex nuts, HDG, lot code DCNOZ2, heat #M 653433 results are satisfactory for use. QA Inspector Brannon
relayed thisinformation to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-044-10; Sample Identification Card TL-101 No: C726462; and Structural
Materials Testing Laboratory Sample No: SM-10-0352.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM F436 Type 1, 3.00" diameter
hardened flat washers, HDG, lot code NMM2, heat #A 085960 results are satisfactory for use. QA Inspector
Brannon relayed this information to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-046-10; Sample Identification Card TL-101 No: C726464; and Structural
Materials Testing Laboratory Sample No: SM-10-0353.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM A563 Grade DH, 1.
50"-6UNC-2B(+0.027" O/S) heavy hex nuts, HDG, lot code DCMCS8, heat #807211 results are satisfactory for use.
QA Inspector Brannon relayed this information to the Structural Materials Representatives (SMR) Mr. Kittrich
Guest. Reference documents: Caltrans QA Lot No: B208-047-10; Sample Identification Card TL-101 No:
C726465; and Structural Materials Testing Laboratory Sample No: SM-10-0349.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM A354 Grade BD 3.00"-4UNC-2A x 415mm (16.
34")lg. Tower Saddle Turned Rods, ASTM A354 Grade BD 3.00"-4UNC-2A x 463mm (16.34") Tower Saddle
Turned Rods, and ASTM A354 Grade BD 3.00"-4UNC-2A x 463mm (16.34") Tower Saddle Turned Rods
w/center for out side grind for bid items #59 are ready for QA Inspection and green tag release for shippingto Art
galvanizing in Cleveland, Ohio for hot dip galvanizing. QA Inspector Brannon reviewed applicable documents and
verified quantities. After review of the documents and material to be shipped QA Inspector Brannon assigned
Cdltrans lot number B208-055-10, B208-056-10 and B208-057-10 respectively. See Caltrans Component Material
Inspection Report, TL-6011 dated April 23, 2010 for specific information.

QA Inspector Brannon met with Dyson Quality Control Manager (QCM) Mr. Bob Bobnar and Art Galvanizing
Manager Adrienne Klein, at Art Galvanizing in Cleveland, Ohio. QA Inspector Brannon observed ASTM A354
Grade BD 3.00"-4UNC-2A x 415mm (16.34")Ig. Tower Saddle Turned Rods, ASTM A 354 Grade BD 3.
00"-4UNC-2A x 463mm (16.34") Tower Saddle Turned Rods, and ASTM A354 Grade BD 3.00"-4UNC-2A x
463mm (16.34") Tower Saddle Turned Rods w/center for out side grind for bid items #59 components at different
stages of the galvanizing process. QA Inspector Brannon also, witnessed Dyson QCM Mr. Bobnar measure the mil
thickness of the zinc coating on the galvanized components. Items observed by QA Inspector Brannon apprear to
comply to contract documents.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-007263.
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QA Inspector Brannon observed no work being performed at Dyson's horizontal milling machine for the
modifications to the suspender socket castings due to other work.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

Thefollowing digital photograph below illustrates observation of the activities being performed.

I
G’
- Dog |
' \

SAS Superstructure
04-0120F4

Summary of Conversations:

As stated within this 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

)~ TL-6034,Source Inspection Report Page 3 of 3



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002096
Address: 333 Burma Road Date Inspected: 27-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: Yes [ No [J N/A Sampled Items: Yes[] No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 61 Lot No: See below

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

QA Inspector Brannon was requested by QCM Mr. Bob Bobnar to select check samples for Bid Item #59 that will
be sent to TransLab for testing. QA Inspector Brannon reviewed the contractor's Certificate of Compliance (C.O.
C) and shipping documentation. QA Inspector Brannon also made random observations of the materials asit was
presented. QA Inspector Brannnon noted that the material and documentation appeared to be in general
compliance with the contract requirements. The QA Inspector reviewed the contract requirements and State L etter
05.03.01-002360 and selected the material / parts to be sampled. The QA Inspector issued TL-101 # C726466
with lot # B208-059-10 for the ASTM A354 Gr. BD - 3.00-4UNC-2A x 463mm tower saddle turn rod with 90mm
and 193mm of uaeable thread, HDG, Lot Code-NNF2, NNF3 & NNF4 with Heat #7567767.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM F436 Type 1, 3.00" diameter hardened flat washers,
HDG for bid items #59 are ready for QA Inspection and green tag release for shippingto to Monnig Industries, Inc.
in Glasgow, MO for additional staging. QA Inspector Brannon reviewed applicable documents and verified
guantities. After review of the documents and material to be shipped QA Inspector Brannon assigned Caltrans lot
number B208-060-10. See Caltrans Component Material Inspection Report, TL-6011 dated April 27, 2010 for
specific information.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM A354 Grade BC 1.75"-5UNC-2A x 1360mm heavy

TL-6034,Sour ce | nspection Report Page 1 of 3



SOURCE INSPECTION REPORT
( Continued Page 2 of 3)

hex bolts HDG with 120mm of usable thread, ASTM A563 Grade DH 1.75"-5UNC-2B heavy hex nuts HDG,
ASTM F436 Type 1, 1.75" diameter hardened flat washers HDG for bid items #59 are ready for QA Inspection
and orange tag release for shipping to Americn Bridge/Fluor Enterprises, in Oakland, CA. QA Inspector Brannon
reviewed applicable documents and verified quantities. After review of the documents and material to be shipped
QA Inspector Brannon assigned Caltrans ot number's B208-061-10, B208-062-10 and B208-063-10 respectively.
See Caltrans Report Of Inspection Of Material, TL-29 dated April 27, 2010 for specific information.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM F436 Type 1, 1.50" diameter hardened flat washers
HDG, ASTM A563 Grade DH 1.50"-6UNC-2B heavy hex nuts HDG and ASTM A354 Grade BC 1.
50"-6UNC-2A x 1300mm heavy hex bolts with 105mm of usable thread, for bid items #59 are ready for QA
Inspection and orange tag release for shipping to Americn Bridge/Fluor Enterprises, in Oakland, CA. QA
Inspector Brannon reviewed applicable documents and verified quantities. After review of the documents and
material to be shipped QA Inspector Brannon assigned Caltrans |ot number's B208-064-10, B208-065-10 and
B208-066-10 respectively. See Caltrans Report Of Inspection Of Material, TL-29 dated April 27, 2010 for specific
information.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM A354 Grade BD, 3.00"-4UNC-2A
x 14" heavy hex bolts, HDG, lot code MZU®, heat #M 32758 results are satisfactory for use. QA Inspector
Brannon relayed this information to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-041-10; Sample Identification Card TL-101 No: C726459; and Structural
Materials Testing Laboratory Sample No: SM-10-0358.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM A354 Grade BC, 1.50"-6UNC-2A
x 1300mm heavy hex bolts, HDG, lot code NGE?7, heat #M 653968 results are satisfactory for use. QA Inspector
Brannon relayed this information to the Structural Materials Representatives (SMR) Mr. Kittrich Guest. Reference
documents: Caltrans QA Lot No: B208-043-10; Sample Identification Card TL-101 No: C726461; and Structural
Materials Testing Laboratory Sample No: SM-10-0354.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-007263.

QA Inspector Brannon was informed by SMR Krittic Guest that the Caltrans still wanted Dyson Corporation to

mil two the sides and regalvanize with the original galvanizing in place of the Type | suspender socket casting heat

#73582 that had been preveiously rejected by Dyson for improper threading per State Letter 05.03.01-007296. QA

Inspector Brannon questioned QCM Mr. Bob Bobnar and Pat Sherifield on the above. Mr. Sherifield stated that

yes they are going to machine the 2 sides and ship to Monning for flash pickleing, re-galvanize and ship to WireCo.
QA Inspector Brannon informed SMR Kirittic Guest of the above conversation.

QA Inspector Brannon observed no work being performed at Dyson's horizontal milling machine for the
modifications to the suspender socket castings due to other work.

TL-6034,Sour ce | nspection Report
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QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

Dyson Corporation Painesville, Chio

Summary of Conversations:

As stated within this 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

Y7 TL-6034,Source Inspection Report
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002097
Address: 333 Burma Road Date Inspected: 28-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630

Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No

Material transfer: Yes [ No [J N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System

Bid Item: 59, 68 Lot No: B208-067-10, B208-068-10,B208-069-10

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM A354 Grade BD 3.00"-4UNC-2A x 14" heavy hex
bolts HDG, ASTM A563 Grade DH 3.00"-4UNC-2B heavy hex nuts HDG and ASTM F436 Type 1, 3.00"
diameter hardened flat washers, HDG for bid items #59 are ready for QA Inspection and green tag release for
shipping to Shanghai Zhenhua Port machinery Co. in Shanghai, China. for additional staging. QA Inspector
Brannon reviewed applicable documents and verified quantities. After review of the documents and material to be
shipped QA Inspector Brannon assigned Caltrans ot number B208-067-10, B208-068-10 and B208-069-10. See
Caltrans Component Material Inspection Report, TL-6011 dated April 28, 2010 for specific information.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-007263.

QA Inspector Brannon observed no work being performed at Dyson's horizontal milling machine for the
modifications to the suspender socket castings due to other work.
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QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

Corperatiol Painesville Ohiy agmaraticn Painegyille, ‘Ohio |

Summary of Conversations:

As stated within this 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

)~ TL-6034,Source Inspection Report Page 2 of 2



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No:  SIR-002136
Address: 333 Burma Road Date Inspected: 29-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-02360, State L etter 05.
03.01-002906, Stete L etter 05.03.01-007296.

QA Inspector Brannon informed SMR Kirittic that 10 each 3.00" 4UNC 2A x 463mm Tower Saddle Turn Rods
had been galvanized and ground per Dyson drawing 3-4unc x 463mm L106585.ipt. After measuring some werein
tolerance of the drawings and some were not. Galvanizing thickness range from 0.029" to the above 2.22 mil
requirement. The turn rods that had a coating thickness below 2.22 mils were sent |ate yesterday to be machined
again. Today the turn rods were shipped to Art Galvanizing to be re-galvanized. QA Inspector Brannon informed
the QCM Mr. Bob Bobnar of ASTM F2329 and mentioned submitting an RFI. Mr. Bobnar stated that Dyson
would submit an RFI for the above turn rods.

QA Inspector Brannon observed no work being performed at Dyson's horizontal milling machine for the
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modifications to the suspender socket castings due to other work. Reference Document State L etter 05.03.
01-007296 and CC104.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

Thefollowing digital photograph below illustrates observation of the activities being performed.

Dyson Corporation Sai s
I

Summary of Conversations:

AS stated within this 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

)~ TL-6034,Source Inspection Report Page 2 of 2



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File# 99.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002146
Address: 333 Burma Road Date Inspected: 30-Apr-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 700

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1530

Contractor: Dyson Corp. & Subs/Grinding Specialies, Inc. L ocation: Painesville/Eastlake, Ohi
Quality Control Contact: Bob Bobnar Quality Control Present: Yes[] No

Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A

Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A

Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A

Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System

Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

QA Inspector Brannon traveled to Jerry's Grinding Specialties, Inc. to document grinding on 10 total ASTM Gr.
354 BD 3.00" 4UNC 2A x 463mm Tower Saddle Turn Rods after galvanizing had performed twice. After hot dip
galvanizing the turn rods diameter dimension tolerances were greater than allowed per Dyson Coproration drawing
3-4unc x 364mm L 106585.ipt. QCM Mr. Bob Bobnar stated that Dyson will be submitting a Request for
Information (RFI) on the above 10 turn rods for hot dip galvanizing twice and removing the galvanizing by
grinding. QA Inspector Brannon informed Mr. Bobnar that re-dipping of galvanized high strength fastenersis
prohibited per the Special Provisions under Bolted Connections.

QA Inspector Brannon was informed by QCM Mr. Bob Bobnar that Dyson will start machining unprocessed Type
| suspender socket castings. Reference Document State Latter 05.03.01-007296. QA Inspector Brannon randomly
observed Dyson personnel machining unprocessed Type | suspender socket castings. Machining appeared to
comply to contract documents.

The QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners
assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
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that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State L etter 05.03.01-02360, State L etter 05.
03.01-002906, State L etter 05.03.01-007296.

QA Inspector Brannon was informed by QCM Mr. Bobnar that the Type | suspender socket casting referenced in
state letter 05.03.01-007296 will be machined on Monday, May 3, 2010 and sent to Monnig Industries, Inc. in
Glasgow, MO for galvanizing with the origina galvanizing inplace.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

Type | suspender s _,¢.=t casting machinied

SAS Superstructura
04-0120F4

Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer
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OBJECT

Date Reported: 05/13/10

TL-101 / SIC No: C726466
SPECIAL DESIGNATION

Date Rec'd: 05/03/10

SUB JOB

TEST REPORT

E.A.
0120F3

A354 Grade BD HDG 3"x 463mm Tower Saddle Rod
SAMPLES SUBMITTED ARE SATISFACTORY FOR USE
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Lot No: B20805910
DISTRICT

Contract/Permit No: 04-0120F4

Sampler: Sherri Brannon
Results:

Material:

Sample No: SM-10-0423

Date Sampled: 04/27/10
Manufacturer: Dyson

ref: ASTM A354 Grade BD, A153, TM 03. Lot #NNF2, NNF3, NNF4; Heat
#7567767.
Remarks

ACCREDITED
CERTIFICATE NO. 2364.01
SOURCE
59318

Structural Materials Testing Laboratory
5900 Folsom Boulevard, Sacramento, CA 95819

Department of Transportation

State of California

Structural Materials Testing Laboratory Test Report
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S e TR SRS PN IR LIY MOUOLVIDL T YWWURNODHERE | APPROVED FDR USE BY SMTL

QUALITY MANAGER $origh

FORM TM-3 (REV. 2/05)

SM Number /O-0473 | Lot Number BQDB_O?_?/O Page r/ of /

Contract O4-gLa6 F & TL-0101 Number Q 2ol waIA Date Rec’d. 5/5 Date Tested: < Z/ﬁ /7O
Bolls: Lab Technician: SAYE D

Sample No. | / /4

Mfg. Lot No. WV F 3
Product Markings M:igj

Size ol
Pitch Diameter |. 25541 9 v(o [+

Bolt Length /P

Ring Gages/Go Nogo | 2% i

Zinc Coating Thick. 6'7? i// : S
Hardness Rc/Rb

. Sp5 Wedge Tensile 505 L - S
Nuts:

Sample No.
Mfg. Lot No.
Product Markings

Size

Go / No-Go

Zinc Coating
Hardness Rc/Rb

Nut Proof Load
Washer:
Sample No.
Mfg. Lot No. i
Product Markings SN
Zinc Coating

Hardness Rc/Rb




.505 SAMPLES

 SM Number = 10-0423

Department of Transportation
Structural Materials Testing Laboratory
UTM: BALDWIN 60 Kip

Heat Number Diameter Area Stress at Offset Tensile Strength  Elongationin4 xd Tested By
(in) (i) (psi) (psi) %)
A NNF3 0.501 0.1971 121451 145440 19.8 . son
B NNF3 0.501 0.1971 128910 150940 19.6 _BlohrSon
11/
O

Monday, May 10, 2010

Page 1 of 1

O JK. F M

9:31 AM



STATE OF CALIFORNIA » DEPARTMENT OF TRANSPORTATION
TRANSPORTATION LABORATORY

S. M. NO.

(O -5 7,73

77

REPORT OF TESTS 7101 NO. . [cont 7W.0./ OR PO.NO.
TL - 619 (REV. 5/95) o 72 é%«é/) Y~ 407 ,»//‘9/
LOT NO. e ‘ FAP.NO. -
B ALEL5YiD é—%%—%iééb : =
TEST NAME DISTRICT COUNTY ROUTE POST MILES
CONTRACTOR SAMPLED BY DATE SAMPLED SUPPLY SOURCE
AGENCY MANUFACTURER MATERIAL TESTED FOR
SAMPLE HEAT NO SIZE AREA YIELD MPa—— ULTIMATE PSL ELONG. | RED. | coLD CHEMICAL ANALYSIS A
4N | AREA | BEND OR
NO. TYPE L& !f' BEFORE AFTER ACTUAL PSI ACTUAL ~MPa— o o Cc MN P s sl E
y ~y ¢} 2V 3 o 2“
A4 NNVF3 |56] | 9627|2428 /R 98] (45449019, &

5 (YA, 2424

(X891 D

&

/50949017 6

2p2 7

SPECIFICATIONS

REMARKS
DATE TESTED / / _ TESTED BY APPROVED BY
!ﬁ 2
S/ 1O Z
FM 3078 M35 7 = & T



STRUCTURAL MATERIALS TESTING LABORATORY

TEST SPECIMEN PREPARATION

APPROVED FOR USE BY SMTL
FORM TL-652 (REV. 3/05) AND RECORD QUALITY MANAGER: §JEoXIRA
SM No. Contract No. Requesting Lab Technician Date Needed
10-0423 04-0120F4 F Savlor normal
TL-0101 No. E.A./Spec. Desg./Object Date Received Date Tested/Provided
C726466 04-0120F3 5/03/10 5/03/10

[ X ] Machine Shop
Work Requested

[ X] standard round tension test specimen, circle
one: 0.500" 0.350" 0.250”

[ ] standard rectangular tension test specimen,
circle one: 18" long, 8” gage length
8” long, 2” gage length

[ ] Charpy, circle one: 10mm x 10mm
10mm x 7.5mm

] hardness measurement sample (fasteners)
] weld nugget

[

[

[ ] chemistry slug
[ Jother: _ hardness
X

[

] see instructions —

Please Machine .505
Lot #NNF-3
Mark F3 A&B

[ ]1Chemistry Lab
type of material:
Work Requested
[ 1 neoprene verification
[ 1 oil swell
[ ]zinc coating weight
[ ]steel chemistry analysis
[ ] other:

«— [ ] see instructions

[ ] Other (explain)

Comments or further instructions

The received service is acceptable

< — %C/#‘
J"’ S8

Receiving Lab Technician ‘ / ate




| TRANSLAB
S M INSPECTIDN REPORT FOR HEAT # E3

COMPLETED BY. ma

CHARPY IMPACT SPECIMENS { 2165* 1% ' / MATERIAL

oy
[ JRULL SIZE 10MM X 10MM . ..

e T 31
ON
A B [ 2165 oor:g

| ] NOTE: IMPACT SPECIMENS ARE TO BE GROUND
T0.394 - ON SURFACE GRINDER

; ’ ‘ ASTM E23 CALLS FOR 45 deg.V NOTCH

b——
l____*ﬁ
—

I WITH A .010 +ar - .001 RADILS
A DIA.
=il
X .500: %
[ 2505 ADA. IS
[_]OTHER A 5oz |
B I.Soz {

NOTES / SPECIAL INSTRUCTIONS



CERTIFIED MATERIAL TEST REPORT

> D DYSON CORP.

53 Freedom Road - 440-946-3500
@ DOMESTIC NUT Painesville, OH 44077 440-352-2700 fax
DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

S 106588 660110-SA-017 C/O 019 57 of 111 1 pc 4/23/10

CUSTOMER PRODUCT DESCRIPTION
American B”‘dge / Fluor JV CALTRANS SAMPLE MATERIAL: 3.00"-4UNC-2A x 463mm
d (18.23") Ig. tower saddle turned rod w/90mm (3.54") & 193MM
375 Burma Roa (7.60") of thread (last scratch) per Dwg, JSW-TS-018. HDG per
Oakland , CA 94607 Caltrans Standard Specification 75-1.05 and ASTM-AT23 w /near
white metal blast prior to galvanize. REF: Tower Saddle Turned Rod
USA SPECIFICATIONS

ASTM-A354 Grade BD
DRAWING

STARTING MATERIAL  DIA GRADE ary LOTCODE  HEAT NO. ORIGINAL MILL
Round Bar 3.250 4140 1 NNF2, 7567767 Republic
NNF3,

The product listed above was manufactured, tested, sampled, and inspected in accordance with the
specification, purchase order, and any supplementary requirements and was found to meet those
requirements unless otherwise noted.

Heavy Hex Bolts were heat treated by Dyson per DQP 1.11-2 Rev. 02, SOP SA354 / A354 Gr BD.
Hardness Results: 331/352 HBW

’ STATE OF CALIFORNIA

S From Oyssn T0 Trans lab
LOTNO: 5208 - 059-1D

NAME: _ <P 42910

QA Check SamPle perstate e He—
,05.032,01-002360

Attachments:

Mill Test Report
Mechanical Test Report
Galvanizing Certification

Deborah A, Smith
Q.A. Admin. Assistant

4/23/10

LARGE DIAMETER FASTENERS & FORGINGS / STANDARDS & SPECIALS / COMMERCIAL, MILITARY & NUCLEAR SPECIFICATIONS



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

Contract #. 04-0120F4
Bay Area Branch -
690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

(707) 649-5453
(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002193
Address: 333 Burma Road Date Inspected: 17-May-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 1300

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 2130
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar, Russell Walsh, Geor@i@ivg Control Present: Yes[] No
Material transfer: Yes [ No [J N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: B208-072-10, B208-073-10

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM A354 Grade BD 3.00"-4UNC-2A x 415mm tower
saddle turn rods, HDG with 85mm and 150mm of usable thread, ASTM A563 Grade DH 3.00"-4UNC-2B heavy
hex nuts, HDG, and ASTM F436 Type 1, 3.00" diameter hardened flat washers HDG for bid item #59 are ready
for QA Inspection and orange tag release for shipping to Americn Bridge/Fluor Enterprises, in Oakland, CA. QA
Inspector Brannon reviewed applicable documents and verified quantities. After review of the documents and
material to be shipped QA Inspector Brannon assigned Caltrans lot number's B208-072-10. See Caltrans Report Of
Inspection Of Material, TL-29 dated May 17, 2010 for specific information.

Mr. Bob Bobnar informed QA Inspector Brannon that ASTM A354 Grade BD 3.00"-4UNC-2A x 463mm tower
saddle turn rods, HDG with 90mm and 193mm of usable thread, ASTM A563 Grade DH 3.00"-4UNC-2B heavy
hex nuts, HDG, and ASTM F436 Type 1, 3.00" diameter hardened flat washers, HDG for bid item #59 are ready
for QA Inspection and orange tag release for shipping to Americn Bridge/Fluor Enterprises, in Oakland, CA. QA
Inspector Brannon reviewed applicable documents and verified quantities. After review of the documents and
materia to be shipped QA Inspector Brannon assigned Caltrans lot number's B208-073-10. See Caltrans Report Of
Inspection Of Material, TL-29 dated May 17, 2010 for specific information.

QA Inspector Brannon randomly observed Dyson personnel machining / fabricating components for fasteners

TL-6034,Sour ce | nspection Report Page 1 of 3



SOURCE INSPECTION REPORT
( Continued Page 2 of 3)

assemblies for the following: bid item 59 - Furnish Structural Steel (Bridge) (Saddle), and bid item 68 Furnish
Suspender System. QA Inspector Brannon made general observations of the cutting, heat treatment, milling,
machining and threading of the various components (rods, bolts, nuts, washers). The QA Inspector Brannon noted
that all observed work appeared to be performed to commonly accepted industry standards and procedures. Also
see Reference Documents CCO 91, CCO 104, ABF-RFI-001741R01, State Letter 05.03.01-02360, State L etter 05.
03.01-002906, State L etter 05.03.01-007296.

QA Inspector Brannon observed no work being performed at Dyson's horizontal milling machine for the
modifications to the suspender socket castings due to other work. Reference Document State L etter 05.03.
01-007296 and CCO0 104. Type | suspender casting to date that have been milled on 2 sides total, 3 each.

QA Inspector Brannon met with Dyson Quality Control (QC) Mr. Russell Walsh and Stork Herron Testing (SHT)
Non-Destructive Testing (NDT) Technician Mr. Matt Novak Level I11. QA inspector Brannon was informed that
Wet-Fluorescent Magnetic Particle Testing (Wet Mag) will be conducted on 4" diameter ASTM A354 Grade BD
Tower Saddle Tie Rods that have been threaded at Dyson Corporation. Reference documents State L etter 05.03.
01-002906, ABF-RFI-00174R01, CCO 91.

QA Inspector Brannon noted that the tower saddle tie rods have fully machined threads with hex ends. QA
Inspector Brannon ramdonly observed Mr. Novak performing Wet Mag on the machined threads of thetie rods.
QA Inspector noted that 1st shift Quality Control (QC) Mr. Russell Walsh and 2nd shift QC Mr. Grorge Oros was
present during Wet Mag inspection. Upon completion of the inspection, QA Inspector Brannon was informed by
Mr. Novak that no relevant indications were observed. QA Inspector Brannon also performed Wet Mag
verification. See Caltrans Magnetic Particle Testing Report, TL-6028 dated May 17, 2010 for specific information.

QA Inspector Brannon also updated tracking log for tracking different components at various stages for machining,
galvanizing, painting, magnetic particle testing, shipping and sampling of QA check samples.

The following digital photograph below illustrates observation of the activities being performed.

SAS Superstrunﬁ.im
04-0120F4

Summary of Conversations:

)~ TL-6034,Source Inspection Report Page2of 3



SOURCE INSPECTION REPORT
( Continued Page 3 of 3)

As stated within this report.

Comments

Thisreport 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

TL-6034,Source I nspection Report Page 3 of 3



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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#: 76.9
(707) 649-5453 ' '
(707) 649-5493

REPORT OF INSPECTION OF MATERIAL

Resident Engineer:Pursell, Gary Report No:  RIM-000025
Address: 333 Burma Road Date Inspected: 17-May-2010
City: Oakland, CA 94607
Project Name: SAS Superstructure OSM Arrival Time: 1300
Prime Contractor: American Bridge/Fluor Enterprises, a v OSM Departure Time: 2130
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio

The following material has been inspected in accordance with Section 6 of the Standard Specifications and found to
substantially comply* with contract plans and specifications.

[tem Lot# Bid Item# Quantity Material Description

1 B208-072-10 59 9 ASTM A354 Gr. BD 3.00"-4UNC-2A x 415mm turn rods
with 85mm & 150mm of thread, HDG, Lot Code NNF2,
Heat #7567767

2 B208-072-10 59 18 ASTM A563 Gr. DH 3.00"-4UNC-2B heavy hex nuts,
HDG, Lot Code NGB5, Heat #M 653662

3 B208-072-10 59 9 ASTM F436 Type 1, 3.00" diameter hardened flat washer,
HDG, Lot Code NMM2, Heat #A 085960

4 B208-073-10 59 95 ASTM A354 Gr. BD 3.00"-4UNC-2A x 463mm turn rods
with 90mm & 193mm of thread, HDG, Lot Code NNF3,
Heat #7567767

5 B208-073-10 59 190 ASTM A563 Gr. DH 3.00"-4UNC-2B heavy hex nuts,
HDG, Lot Code NGB5, Heat #M 653662

6 B208-073-10 59 95 ASTM F436 Type 1, 3.00" diameter hardened flat washer,
HDG, Lot Code NMM2, Heat #A 085960

Identification: Orange tags attached to COC and placed in shipping boxes. Shipped to: Jobsite

Summary of Items Observed:

QA Inspector Brannon reviewed the contractor's Certificate of Compliance (C.O.C) and shipping documentation.
QA Inspector Brannon also made random observations of the materials as it was presented. QA Inspector
Brannon noted that the material and documentation appeared to be in general compliance with the contract
requirements. QA Inspector Brannon noted the above identified lot number was previously sampled and tested by
Caltrans Trans Lab. The test results were satisfactory for use. QA Inspector Brannon issued orange tags with
Caltrans QA lot numbers B208-072-10,and B208-073-10 for the above bid item #59 - Furnish Structural Steel
(Bridge)(Saddie)for tracking purposes. QA Inspector Brannon was informed by Mr. Bob Bobnar that the material
will be shipped to American Bridge/Fluor Enterprises, aJV.

Summary of Conversations:

As stated within this report.

TL-29,Report of Inspection of Material

Page 1 of 2



REPORT OF INSPECTION OF MATERIAL
( Continued Page 2 of 2 )

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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon, Sherri Quality Assurance | nspector

Reviewed By: Hager, Craig QA Reviewer

TL-29,Report of Inspection of Material Page 2 of 2



AMERICAN BRIDGE / FLUOR ENTERPRISES, A JV Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

RFI No.: ABF-RFI-002150R01 Submitted By: Hester, Daniel Pages: 6
Pages Attached: 3

RFI Date: 07-July-2010 Contact Name: Hester, Daniel Phone No. 510-808-4600
Subject: Tower Saddle Turned Rods: Supply Agreement 660110-SA-017 CCO 019

References:

Sub/Sup: DYS Sub RFI #:

Response Required by: 14-July-2010 Response affects critical path activity?
Description:

The Galvanize touch up process is as follows.
1)  Clean centers with light weight emery cloth or grinding stone and blow out with air gun.

2)  Apply Brite Zinc spray as per directions on can (product is approved by the American Galvanizers
Association)

Material used for masking the centers prior to Galvanize was 100% silicone caulking.

Details for Re-galvanize procedure:
Dyson dipped the part, cocled to the point where they could get a true reading on diameter and galv.
Thickness and if not in range then Dyson re-dipped without doing any type of blast or cleaning.

See attachments for pictures of Galvanize spray and the 5 studs that we wish to submit as acceptable parts.
Note that the studs are dimensionally correct as is the galvanize thickness even though the surface is not
completely ground.

Contractor Disposition:

This RFI is being submitted for
The Cost and Time Impact from this RFI is: Not selected

Response: Agreed Ext. Due Date:

Pages: 2
Pages Attached: 0

Galvanizing touch-up process:

Perform the touch-up process in accordance with Section 75-1.05 “Galvanizing” of the Standard
Specifications and the paint manufacturer’'s recommendations. Aerosol spray cans are not permitted, use an
Organic Zinc Rich Primer from the Department's Qualified Products List (QPL).

Re-galvanizing procedure:

NS e e Page 1 6f2



AMERICAN BRIDGE / FLUOR ENTERPRISES, A JV Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

If the 5-off turned rods (pieces) are dimensionally correct, and the galvanizing remains tightly adhered after
re-dipping, the rods are acceptable for incorporation into the permanent work upon completing the
galvanizing touch-up. Manufacture the remaining 3-off rods required to complete the order as stated in item
(b) of ABF-RFI-002150R00.

Administrative Action:

This response resolves the RFI.

Date: 15-July-2010 Respondent: Collins, Warren Phone No.: 510-622-5661

NS e e Page 2 6f 2



AMER

ICAN BRIDGE/FLUOR ENTERPRISES,A JV Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

Run Date: 4/8/13 1:44 PM

RFI No: ABF-RFI-002150R00 Submitted By: Pages: 3
Rev: 0 Pages Attached: 2
RFI Dated: 25-May-2010 Contact Name: Hester, Daniel Phone No.: 510-808-4562
Subject: Tower Saddle Turned Rods: Supply Agreement 660110-SA-017 CCO 019
References:
Sub/Supplier: DYS Sub RFI#: RFI-DYS-000006R00
Response Required by: 01-Jun-2010 Response affects critical path activity?  Yes
Description:

REFERENCE: RFI-DYS-000006R00
Dwg. Calls for 8 sets 3" UNC Thd. X 463MM lIg. with a body diameter of 3.0595 +0.002 -0.000 after galvanizing.

Current Process - Turn on centers, galvanize and grind body diameter after galvanize. This proved to be difficult at
best. We had to re-center the parts in order to have a shot at a successful grind.

We processed 10 pcs. resulting in 5 which are per the drawing, except that they need some touch up galvanize in
the centers, note that these parts were blasted, galvanized and re-galvanized (without additional blasting or
stripping) in order to achieve the required diameter and minimum galvanize thickness. The balance of the run was
scrapped out.

We are requesting that..

a) We can do a galvanize touch up in the centers to finish the 5 pcs. listed above.

b) We wish to process the other 3 pcs. by means of turning, blast clean, galvanize, and hand buff with emery cloth
to the desired size (to be done in an engine lathe)

c¢) Or we turn to predetermined size, without centers, blast, galvanize (final diameter “as is” after galvanize with
Others to size mating parts to fit rods.

Contractor Disposition:

This RFI is being submitted for:

The Cost and Time Impact from this RFI is:

Response: Agreed Ext. Due Date:

tegral
ision”

Pages: 2
Pages Attached: 0

a) Provide the galvanizing touch-up process and material for sealing the centers (center drilled holes).
Also, provide details of the procedure that was used for “re-galvanizing” the bolts and the inspection/testing
performed to confirm its acceptability. As recently highlighted by this manufacturer during discussions
regarding the suspender sockets, re-galvanizing without stripping does not yield acceptable results.

b) No exceptions taken to the Contractor’'s proposed methods if this produces bolts to meet the required
specifications and tolerances.

tolerances 0

f LC6 durl /thhe trlal assembly of the Tower Saddle
REQUEST FOR INFORM

ION Page 1 of 2




Admin

istrative Action:

Additional information required for re-galvanizing and galvanizing touch-up operations.

Dated:

04-Jun-2010

Respondent:

Collins, Warren

Phone No.:

tegral

REQUEST FOR INFORMATION (RFI)

Page 2 of 2




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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No:  SIR-002533
Address: 333 Burma Road Date Inspected: 15-Jul-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 700

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1530
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar, Russell Walsh Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

Dyson received 22 Type 1 suspender socket castings on this date. Total 92 castings to date received from Monnig
Industries after grit blasting and hot dip galvanizing. QA Inspector Brannon performed visual inspection and
observed 3 skids that had been packaged with banding straps and each skid had been shrink wrapped.
Observations appear to comply with contract documents.

QA Inspector Brannon made general observations of shop activities and observed one machinist internally
threading of the Type | suspender socket castings 3.50"-4UNC-2B (.050" O/S). A tota of 70 of the 92 Typel|
suspender socket castings threaded to date. Threading of the Type | sockets on this date appeared to comply with
contract documents. Contract documents include the following: CCO 104, ABF-RFI-002116R00,
ABF-RFI-002026R02, ABF-RFI-002172R00 and Caltrans State L etter's 05.03.01-006756, 05.03.01-007373, 05.03.
01-007263, 05.03.01-7437.

QA Inspector Brannon observed no internal threading of the Type | suspender socket castings 3/8"-16-2A-UNC +
0.017" thread for the cap screw on this date. Contract documents include the following: CCO 104,
ABF-RFI-002116R00, ABF-RFI-002026R02, ABF-RFI-002172R00 and Caltrans State L etter's 05.03.01-006756,
05.03.01-007373, 05.03.01-007263, 05.03.01-7437.

TL-6034,Sour ce | nspection Report Page 1 of 3



SOURCE INSPECTION REPORT
( Continued Page 2 of 3)

QA Inspector Brannon observed no work being performed on bid item #59 - Furnish Structural Steel (Bridge)
(Saddle). Contract documents include the following: CCO 91, ABF-RFI-001741R01, ABF-RFI-002150R00 and
State L etter's 05.03.01-02360, 05.03.01-002906, 05.03.01-007296.

Fastener assemblies for bid item #59 - Furnish Structural Steel (Bridge) (Saddle). Total of 5 each ASTM A354
Grade BD, 3.00"-4UNC-2A x 463mm Tower Saddle Turn Rods with 90mm and 193mm of tread are on hold
pending ABF-RFI-002150R00 and ABF-RFI-002150R01. Caltrans response Galvanizing touch-up process:
Perform the touch-up process in accordance with Section 75-1.05 “ Galvanizing” of the Standard Specifications and
the paint manufacturer’ s recommendations. Aerosol spray cans are not permitted, use an Organic Zinc Rich Primer
from the Department's Qualified Products List (QPL). If the 5-off turned rods (pieces) are dimensionally correct,
and the galvanizing remains tightly adhered after re-dipping, the rods are acceptable for incorporation into the
permanent work upon completing the galvanizing touch-up. Manufacture the remaining 3-off rods required to
complete the order as stated in item (b) of ABF-RFI-002150R00. Contract documents include the following: CCO
91, ABF-RFI-001741R01, State Letter 05.03.01-02360, State L etter 05.03.01-002906, State L etter 05.03.
01-007296.

QA Inspector Brannon updated the tracking log for components at various stages for machining, galvanizing,
magnetic particle testing, shipping and QA check samples.

The digital photographs below illustrate observations of activities being performed.

TP =

L e -

Summary of Conversations:

As stated within this report.

Comments

Thisreport isfor 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

I nspected By: Brannon,Sherri Quality Assurance Inspector

)~ TL-6034,Source Inspection Report Page2of 3



SOURCE INSPECTION REPORT
( Continued Page 3 of 3)

Reviewed By: Hager,Craig QA Reviewer

‘N’ TL-6034,Source Inspection Report
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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

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002568
Address: 333 Burma Road Date Inspected: 04-Aug-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 800

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1630
Contractor: Dyson Corp. & Subs Location: Painesville, Ohio
Quality Control Contact: Bob Bobnar, Russel Walsh Quality Control Present: Yes[] No
Material transfer: (] Yes No 1 N/A Sampled Items: L] Yeslvl No [J N/A
Stock Transfer: []Yes [ No VI N/A OK to Cut: [] Yes[] No ¥ N/A
Rebar Test Witness: (] Yes [ No ¥ N/A Delayed/Cancelled: L] Yeslvl No [J N/A
Other: Fastener Assemblies

Bridge No: 34-0006 Component: Tower Saddle, Suspender System
Bid Item: 59, 68 Lot No: n/a

Summary of Items Observed:

The Caltrans Quality Assurance (QA) Inspector Sherri Brannon was present at Dyson Corporation in Painesville,
Ohio, to observe the fabrication of components that will be used in the San Francisco / Oakland Bay Bridge
(SFOBB) project.

QA Inspector Brannon made general observations of shop activities and observed one Dyson employee de-burring
machined surfaces on the Type Il suspender socket castings. De-burring performed on the Type |1 sockets
machined sides on this date appeared to comply with contract documents. Contract documents include the
following: CCO 104, ABF-RFI-002116R00, ABF-RFI-002026R02, ABF-RFI-002172R00 and Caltrans State

L etter's 05.03.01-006756, 05.03.01-007296, 05.03.01-007311, 05.03.01-007373, 05.03.01-007263, 05.03.01-7437.

QA Inspector Brannon observed Dyson QC Mr. Russell Walsh perform avisual inspection on (5) each
ASTM-A-354,Grade BD, 3.00"-4UNC 2A x 463mm tower saddle turned rods with 90mm and 193mm of usable
thread for bid item #59 - Furnish Structural Steel (Bridge) (Saddle). During the visual inspection QC and QA
observed that the galvanized coating was starting to flake off in a some areas on al (5) of the tower saddle turn
rods. Per ABF-RFI-002150R01 galvanizing should be tightly adhered after re-dipping. Mr. Walsh stated that the
5 turned rods are rejected. QCM Mr. Bob Bobnar and QC Mr. Russell Walsh informed QA Inspector Brannon
that Dyson will re-make the 5 turned rods. QA Inspector Brannon informed SMR Mr. Kittric Guest of the above
information.

Later in the day QCM Mr. Bob Bobnar told QA Inspector Brannon that Dyson is going to use material left over
from the 4.00" ASTM-A354, Grade BD, Lot Code-NTA, Heat #99882 tower saddle tie rods to re-make the tower

TL-6034,Sour ce | nspection Report Page 1 of 2



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

saddle turned rods. Mr. Bob Bobnar ask QA Inspector Brannon if QA samples needed to be taken again since QA
samples were taken from the above material and passed. QA Inspector Brannon contacted SMR Mr. Kittric Guest
and was informed QA samples will not be required again since the material has already been sampled and passed.
QA Inspector Brannon informed Mr. Bobnar of the information stated above.

QA Inspector Brannon observed no work being performed on bid item #59 - Furnish Structural Steel (Bridge)
(Saddle). Contract documents include the following: CCO 91, ABF-RFI-001741R01, ABF-RFI-002150R00 and
State L etter's 05.03.01-02360, 05.03.01-002906, 05.03.01-007296.

QA Inspector Brannon updated the tracking log for components at various stages for machining, galvanizing,
magnetic particle testing, shipping and QA check samples.

The digital photographs below illustrate observations of activities being performed.

T

e

a=zeid in

F-RF|-002 150R09

1320 0=/04/2010

112 05042010

Summary of Conversations:

As stated within this 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 Nina Choy, (510) 385-5910, who represents the Office of Structural Materials for
your project.

Inspected By: Brannon,Sherri Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

TL-6034,Source Inspection Report Page 2 of 2



STATE OF CALIFORNIA--BUSINESS, TRANSPORTACTION AND HOUSING AGENCY EDMUND G. BROWN Jr., Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES

Office of Structural Materials

Quality Assurance and Source Inspection

Contract #: 04-0120F4
Bay Area Branch -

690 Walnut Ave.St. 150 Cty: SF/ALA Rte: 80 PM: 13.2/13.9

Vallejo, CA 94592-1133 File#: 76.9
(707) 649-5453 ' '
(707) 649-5493

REPORT OF INSPECTION OF MATERIAL

Resident Engineer:Siegenthaler, Peter Report No: RIM-000080
Address: 333 Burma Road Date Inspected: 11-Jan-2011
City: Oakland, CA 94607
Project Name: SAS Superstructure OSM Arrival Time: 900
Prime Contractor: American Bridge/Fluor Enterprises, a v OSM Departure Time: 1130
Contractor: Dyson Corp. & Subs L ocation: Painesville, OH

The following material has been inspected in accordance with Section 6 of the Standard Specifications and found to
substantially comply* with contract plans and specifications.

ltem Lot# Bid Item# Quantity Material Description
1 B24-001-2011 59(S-F) 8 Tower Saddle Rod Assemblies
Identification: Two (2) Orange Tags Shipped to: ABF

Summary of Items Observed:

QA Orange Tag released eight (8) Saddle Rod assemblies at the Dyson Corp fabrication plant in Painesville,
Ohio. QA observed Dyson's QCM Mr. Russell Welsh performing dimensional inspections and checking the
galvanized coating thickness of the Saddle Rods. QA concurred with the inspection results observed by the QCM.
The following components and heat numbers are part of the assembly and was Orange tagged with the ot number
#B24-001-2011. Two Orange Tags were assigned with the shipment. One Orange Tag was stapled and taped on
to the shipping container and the other was put into a bag with the COC and material certifications and was
wrapped around a Saddle Rod. Please see information of items and photographs below.

Rods (round bar) 3.830" diameter X 18.23"/Heat number #99882 ASTM Specifications A354 Grade BD, Special
Provisions 10-1.59, 10-1.60, 10-161 std specifications 75-1.05, Galvanizing to ASTM Specification ASTM-A153.

Heavy Hex Nuts 3.250" diameter/Heat number #M 653662 ASTM Specifications A563 Grade DH, Special
Provisions 10-1.59, 10-1.60, 10-61 std specifications 75-1.05.

Washers 5.5" diameter/Heat number #A085960 ASTM Specifications F436-07a Type 1 Grade 4140, Special
Provisions 10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05.

TL-29,Report of Inspection of Material Page 1 of 2



REPORT OF INSPECTION OF MATERIAL
( Continued Page 2 of 2 )

8 assembly sets Orange Tag released Dyon QCM Russell Welsh Jr performs
OT Lot number B24-001-2011 | ‘ dimensional checks on saddle rods .} :

01-11-2011 01-11-2011

Galvanized Rods checked at ’

01-11-2011

Summary of Conversations:

Caltrans SMR Kit Guest told QA that no samples needed to be taken of thisitem. No other conversations were
noted.

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 Nina Choy, (510) 385-5910,, who represents the Office of Structural Materials for
your project.

I nspected By: Carpenter, Kevin Quality Assurance Inspector

Reviewed By: Levell, Bill QA Reviewer

TL-29,Report of Inspection of Material
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CJans b 2010 12:13PM MET LAB _ : : ' No. 0852 P, 3

Steel Certificate of Test TIMKE

1835 DUEBER AVE. 5.W.

NTON. OHIO . 44706 Where You Turn
ID #0234930-1 Page 1 of 2 01/05/2010
s Turrekt Steel Industries, Inc.
oT 3900 W. 74cth Street
L Q
D CHICAGC IL 60629-4354 U©Sa

CoDE NTRA L THRW COBE NTRL
s LATER
H T LATER
I 0 LATER
P DOMESTIC
Cugtomar Order; 285§9-2 Cugtomer Part Numbaxy:
Timkan Order! 15743-A (1615680} Heat Numbar(a): 95682 "

Desceription of Material

DIAMETER: 4.000 in (101.600 mm)

Shape ! RD

Sales Type; 41404

Ink Quality: BLECTRIC FURNACE-VACUUM DEGAS
Condition: HOT ROLL ’

Specification

- ASTM A 304 Rev. 05s2

- ASTM A 322 Rev. 07

- ASTM E 381 Rev, 01 (Reapproved 2006)

- TURRET BSTEEL TSI-130 4/13/2007 EXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

dgkry Information
%C Ssbin %P %3 %81 wCxr N1 %Mo %Cu %Al £ A %Ch

SPEC Ladle Min: .37 .65 .15 .75 .15
SPEC Ladle Max: .44 1.10 ,025 .025 .3% 1.20 .25

99882 Ladle: .41 98,009 .020 ,32 1,05 .15 .16 .1B .034 .007 .002

Metallurgy Informatien
SPEC: Chemistry (Info Only)

Heat 99882 DI ABTM-A255: 6.25

FPEC: Grain Size (Info Only) SIZE FINE |
Heat 99882 OIZE: 7 LOTNO:_B&Q&ZQ’?S‘—/D
NAME:_S722  <g-ip

hen ghipping documesnt is attached it bmcomss part of this cercification,

» cortify tha above matesrials have hean inspeoted and teeted in Bocoxdance with the methods pregcribad in the
sverning specifications end consistent with our Stendard Commercial Perme and Conditlons for Bals, Manufactura .
1d Bhipping, whioh are incorporsted into and made part of this certifioation., The resulta of such in:p-ctlon;
id taste conform with the applicable raquirement s including the purohase order, opacification(s) and
icoption(n) . This certificate or yeport shall not bas raproduced exoept in full, without the written approval of

io Timken Corporation.

proved: by g)/u—diwx— M

NOTARY PURLIC Susen Bender, BUPERVIBOR-PROD MET LAB

1E TIMKEN CORPORATION

110 nd



Jan. 5 2010 12:13PM  MET LA - . ‘ No. 0852 P, 4

‘S"t'eel Certificate of Test TIMKEN

1835 DUEBER AVE. S.W.
CoDE NTAZ THRUCODE  Where You Turn

'ANTON, OHIO 44706

NTRG
ID #0234530-1 Page 2 of 2 01/05/2010
Cugtomer Order: 20599-2 Customsr Part Numbert
Timken Order; 15743-A (1615680) Heat Numbex(s): 9DBR2
Metallurgy Information (gont,)
SPEC: Jominy English SAMPLE TYPE CAST 4140H
Location: 1 2 3 4 5 6 7 8 9 10 12 14 16 1B 20 24 29 32 3§ 40
SPEC Min: 53 53 527 51 51 S0 .48 47 44 42 39 37 35 34 33 32 31 130
SPEC Max: 60 60 60 59 59 58 58 57 57 &g 55 54 53 52 51 {8 46 44

59882 A1-01: 58 K7 67 56 &85 55 54 54 53 51 49 48 dd 42 42 40 39 ag 3n 37

Heat 958082 Melt Source:! USA
Manufacturing: USBA

8TRAND CABT PROCEBA

REDUCTION RATIO 12,9:1

The Timken Compeny caxtifiss that thera is no mercury or radio-active material usaed in the malting

or processing.

| STATE OF CALIFORNIA

LOT NO: _R204-075-/0

NAME: _ g 3 &Q;/g_h

‘HE TIMKEN CORPORATION



TC Industries Test Center

3703 South Route 31
Crystal Lake, IL 600121412
Telephone 815/459/2400 Fax 815/459/3419

TURRET STEEL INDUSTRIES

Q0R
Certiflcate No. 1281.01

TEST REPORT
REPORT NO: 147670
DATE:  MARCH 17, 2010
PAGE 1 OF 1 '

SHIP TO: TURRET STEEL INDUSTRIES

TO:
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15126-1142 IMPERIAL, PA 15126-1142
CODE NTRS
DESC: 6PCS 4*RD X 236" HEAT#: 99862 GRADE: 4140 WT: 6150 &
PO; 29132 MO: N/A CO: 29132 LOT: 67122
SPEC: :QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFACE
PROGESS: FURNTEMP : 1600 FURNTIME hh.mm: -2.40 QUENCH: OIL
TEMPER TEMP: 850 TEMPER TIME hh.mm: 400
STRESS TEMP: STRESS TIME hh.mm:
PARAMETER | UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE K8) 140 NA 164.0
YIELD .2% KSI 116 WA 130.0
ELONG 2" % 14 N/A 15.0
RED AREA % 40 N/A 42.0
SURF HB HBW 293 3683 327 329
TC INDUSTRIES AND SUBCONTRACTED { ABS (A2LA ACCREDITED)

Tenslle,Standard TC Rockwell Micro Analysis*

Tenslle,Full Sscn Brinall TC - Dacarb Meédsure

Charpy V 10mmx10mm Ultra Sonle* Chemistry*

Microhardness, Knoop*®

TC:TC Ind Test Center BE:Berg Englneering MSI:Metallurglcal Services

Cert #1281-01 Cert #L.1157-1 Cer #0510 ’

2/28/11 2-4-2011" 12/31110

TIME  08:17 *Not Included In our scope of accreditation

FC 4.12.1GF 10/12/09

allorod.

reprodueed, excepl In full, withoul [he wrillen permisslon of TC Industrfes Test Cenfer

Phil Burgdort
Test Center Tech 1l

B 30‘7’*ozz~/o
7/2//0

STATE OF CALIFORNIA

LOT NO: _R208-02¢-/D

NAME: _ 58  S-19-10

Thero ar rib. deviatfans from last methods tnless nofed. Il should not be assumed thal machanical pmpo}ﬂes of raw malerio! heat troatad ta
& lostoner slanderd will have the same propaities of a finishad foslener whosa orfginal materiol charan’erfst)cs may have been significantly

No mercury was used/added ond no weldingAveid repalr wes porformad on this materdal while In the possession of TC Indusliles, Inc.

This original tesl repor! displays a ralsed.”TC Indusirlos Teat Genler” seal This losl raport ralales only Io the llems-lesled and shol] m:lr ba



STOMRK

Materials Technology

Stork Herron Testing Laboratories

5/19/2010

Steve Marsh

Dyson Corp.

53 Freedom Road
PAINESVILLE, OH 44077-1232
Date Received: 5/14/2010

Test Report No.: DYS006-10-05-02091-1

Material Testing and Non-Destructive Testing

5405 E. Schaaf Road
Cleveland, OH 44131
USA

Telephone : {216) 524-1450

Fax 1 (216) 524-1459
Website : www.slerkherron.com
TEST REPORT

P.O. No.: 72218

Sample Description:
Wilness.

MAGNETIC PARTICLE INSPECTION REPORT

Magnetic Particle exam on Tower Saddle Tie Rods, Performed On-Site w/Caltran

B30d-p2) /b
7'14 7/2//0

The obove lesling was performed in Bccordance with
Tesling Laboratorles® Quality Assurance

exprassed or inplled warranties 8s lo the

Standard: ASTM ~F788
P.rocedure: SOP 42.03
METHOD
[ Dry _ ‘ B Wet
PARTICLES
Magnaflux Pariicles: Part Preparation: Wet Particle Carrler:
[0 8ARed [J 14A O None Required ] Magnaflux Carrier Il
[0 3ABlack [ 14AM [ Solvent Clean BJ Pre Mixed
O 1Gray [OJ Other [ Grinding [0 Concentration MI
Batch No. 07E08K [J Other Batch No. :
CURRENT

AC ] FWDC
[J Central Conductor (AMPS) [0 Head Shot (AMPS)
"] Coil (AMPS) TJ Prods (AMPS/Spacing)
Field Verified by: Pie Gage  LJQQi [] HallEffect Probe
EQUIPMENT
] Magnaflux H-720 S/N: 81471 Cal Due Date: _
X Yoke L] AC DJ DC S/N:9432 Spacing: 4"~ 6" Cal Due Date: 8/11/10

STATE OF CALIFORNIA

LOT NO: _22.08-074 =10

NAME: S <-19-10

ihe Iatest revision af the applicable commerclal, mililary andior
International test melhod unless otherwlse noled. The above services were perfermed In accordance wilh Herran
Program Edlilon 1, Revision 3 dated 6/30/08. Inlormation end stalements in
this report are derlved from material, Information and/or speciications fumished by the cllenl and exclude any
filness of the materal tesied or analyzed for any particular purpose or use.
This repor I8 the confidentlal property of auf clicnl and may nol be used for advartising purposes. This report shall

K[Luu ,&tqu«AQ

nol be reproduced except in 1ull, without wriiten approval of this laboratory. The recording of false, fictitfous or

fraudulent stalements o enlries on this documen] may be punished os a lelony under Federal Statules.
Sample remnanls are held for a minlmum of 6 manths following Issuance of lesl resulis, al which point they will be
client. This malerial was nol contaminaled by mescury or chlarinated

discarded unless nollfied in wriing by the

Karen Baumlller
Cuslomer Services Manager

salvents during the handling end processing at Stork-Herron Testing Laboratories faclilies,
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STORMK Stork Herron Testing Laboratories

Materials Technology

. 5192010
Material Testing and Non-Destructive Testing
Steve Marsh
Dyson Corp. 5405 E. Schaaf Road
53 Freedom Road Cleveland, OH 44131
PAINESVILLE, OH 44077-1232 USA
I : -
Date Received: 5/14/2010 Telephane {2 IEHE s

Website : www,storkherron.com

Test Report No.. DYS006-10-05-02091-1
TEST REPORT

P.O. No.. 72218

INSPECTION RESULTS

Resulis

706599 Gly 2 A354 BD NTAS #39682 4" 4Piich 1840 72.44” Tower Saddle Tle Rod | ACCEPTABLE
L 106656 Qty 1 A354 BD NTA2 #99882 4” 4Pltch 1840 72.44" Tower Saddie Tie Rod | ACCEPTABLE
L 108636 Gty 1 A354 BD NTA3 #9982 4” 4Pitch 1840 72.44” Tower Saddie Tle Rod | ACCEPTABLE
L 106656 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 1840 72.44" Tower Saddie TieRod | ACCEPTABLE
1106656 Qty 1 A354 BD NTAS #99882 4" 4Pltch 1840 72.44" Tower Sacdle TieRod | ACCEPTABLE
| 10656 Qty 1-A354 BD NTAG #99882-4” 4Pltch 1840 72.44" Tower Saddle Tie Rod | ACCEPTABLE

L 106628 Qty 2 A354 BD NTAZ #99882.4” 4Pitch 4635 182.48” Tower Saddle Tie Rod | ACCEFTABLE.
1106633 Qty 2 A354 BD NTA3 #99882 4” 4Pitch 4755.187.2" Tower Saddle Tle Rod | ACCEPTABLE
L106646 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 5185 204.13" Tower Saddle Tie Rod | ACCEPTABLE
L 106618 Qty 3 A354 BD NTA4 #99882 4 4Pitch 4475 176.18" Tower Saddle Tle Rod | ACCEPTABLE
1108637 Gty 1 A354 BD NTAS #99882 4” 4Pitch 4860 191.34" Tower Saddle Tie Rod | ACCEPTABLE

Comments: State Leﬁer—05.03.01-OUZQDS.A.BF—RFLODWMREH & CCO 91
Report for 5117/10 j'/ / 5’//‘5 LA

Marking Requirements:

Demag and post cleaning requirements:

fal
Inspected by: / Certification: ASNT-SNT-TC-1A
Matthew Novak%ﬁﬂ;ﬂ{ é—//d% Level O X

EXPORT CONTROLLED (ITAR)
THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS ORDER FALLS WITHIN THE DEFINITION OF

THE INTERNATIONAL TRAFFIC IN ARMS REGULATIONS (ITAR) AND IS SUBJECT TO THE EXPORT CONTROL LAWS
OF THE U.S. GOVERNMENT. TRANSFER OF THIS DATA BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN
ENTITY, WHETHER IN THE UNITED STATES OR ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
OTHER APPROVAL FROM THE U.S. DEPARTMENT OF STATE, 1§ PROHIBITED.

B304 ~62/-/0
TH 72/ LOTNO: _R208-074- /0

| STATE OF CALIFORNIA

NAME: __ 5-19-1D

The above lesling was performed In accordance whh the latest revislon of the applicable commetclal, military andlor

Intornational lest method unless otherwise noled. The above services were performed In accordance with Herran
Testing Loboratories’ Quallly Assurance Program Edition 1, Revislon 3 dated E/30/09. Information and stalements in
this report ara derived from malerial, informatlon and/or specifications lumished by the client and exclude any r
expressed or implied warraniles as 1o the ftness of the maledsal lested or annlyzed for any paricular purpose of use. UL(‘,U\ L

This report Is the confidentlial property of our client and may not be wsed for advertising purposes. This report shal
nol be reproduced except In full, wilhoul written approvel of this Iaboratory. The recording of false, ficlitious or
|raudulent statements or entries an \hls document may be punished as a Telony under Federal Statules.

Sample remnants are held for a rminimum of 6 months following Issuance of les resulls, al which polnt they will be
discarded unless notified In wriiing by tha client, This malerial was not contaminated by mercury or chlorinated
salvents during the handlling and processing at Stork-Herron Tesling Laboralories facilities.

Karen Baumlller
Customer Services Manager

Pape 20l 2



TC Industries Test Center

3703 South Route 31

Crystal Laks, IL 60012-1412

Telephone 815/459/2400 Fax B15/459/3419

Cerilficate No, 1281-01

TEST REPORT
REPORT NO: 147672
DATE:  MARCH 15, 2010
PAGE 1 OF1 '

SHIP TO: TURRET STEEL INDUSTRIES

FC 4.12.16F 10/12/09

t STATE OF CALIFORNIA

LOT NO: _{2208-A5FS1D

TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15128-1142 IMPERIAL, PA 15126-1142
CODE NTA D :
DESC: G6PCS ‘4"RD X 23'8 HEAT#: 08882 GRADE: 4140 WT: 6146 2
) PO: 29132 MO: N/A CO: 29132 LOT: 67120
SPEC: | QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC ® SURFACE
PROCESS: FURNTEMP : 1800 FURN TIME . hh.mm: . 2.40 CQUENCH: OIL
TEMPER TEMP: 850 TEMPER TIME hh.mm: 4.00
STRESS P: STRESS TIME hh,mm; .
PARAMETER UNITS LIMITS TEST RESULTS {See sampling plan on back)
TENSILE KSi 140 N/A 166.0
YIELD .2% , Ksl 116 N/A 1300
ELONG 2* % 14 N/A 16.0
RED AREA % 40 N/A 47.0
SURF HB HBwW 293 363 341 346
TC INDUSTRIES AND SUBCONTRACTED LABS (A2l A AGCRED[TED)

Tenslla,Siandard TC Rochwall . Miero Analysis®

Tenslle,Full Secn Brinell TC Decarb Measure

Charpy V 10mmx10mm Ullra Sonle* Chamlstry*

‘Microhardness Knoop*

TC:TGC Ind Test Centar BE:Berg Enginsering MSkEMetallurgical Services

Cert #1281-01 Corl #L1 157-1 Cerl #0510 ’

2/28/11 2-4-2011 . 12/31110

TIME , 10:52 . *Not included In our scope of accreditation

Ken Hu%

Tast Center Supervisor

B304-03(-)0
TH 7/2/p0

NAME: SR

£-2)-10

There are no’devislions from (est methods Unless noled.
a faslener slanderd will have the same propariios of a linlsh
oitorod.

;'.\Jn morcury was used/added and no weklingAveld repalr was performuod on this mateial whil

ed

reproduced, excepl In Jull, without the wrilfen permisslon of TC Indusiries Test Cenler

Thit vriginal tast mport displays a ralsed."TC Industras Tast Cenlor” sool. This fesi report relates on

ft should nol be assumed thal mechanlcsl propertlos of raw maladal hepf frealed (o
fastoner whose orginal matertat characlerstics may heve been significantly

¢ In the possession of TC Industres, inc,
I to the Rems tastod and shat nof bs




STORIS® Stork Herron Testing Laboratories

Materials Technology
5/21/2010

Material Tesling and Non-Destructive
Steve Marsh Testing
Dyson Corp.
53 Freedom Road

PAINESVILLE, OH 44077-1232

54056 E. Schaaf Road
Cleveland, OH 44131

UsA

Date Received: 5/19/2010

Telephone : (216) 524-1450
Fax 1 (216) 524-1459
Website : www.storkherren.com

Tesl Report No.: DYS006-10-05-02316-3

TEST REPORT

P.O.No.: 72218

Sample Description: Magnetic Parlicle Inspection of Tower Saddle Tie Rods

On-Site Testing 5-20-10

MAGNETIC PARTICLE INSPECTION REPORT

Standard: ASTM —F788
Procedure: SOP 42.03
METHOD
L] Dry | X et
PARTICLES
Magnaflux Particles: Part Preparation; Wet Particle Carrier:
(0 BARed [ 14A [] None Required [0 Magnaflux Carrier Il
[] 3ABlack BJ 14AM [] Solvent Clean Pre Mixed
[J 1Gray [ Other [] Grinding [ Concentration M
Batch No. 07E06K [ Other Batch No.
CURRENT
[] AC [] FwDC
] Central Conductor (AMPS) [ | Head Shot (AMPS)
] Coil (AMPS) [l Prods (AMPS/Spacing)
Fleld Verified by: X PieGage []JQQi []Hall Effect Probe

OAMENT

T s 1140 OF CAYNFORNIA Cal Due Date:

XI DC S/N: 9432 Spacing: 4"~ 6" Cal Due Date; 8/11/10

LOTNOB&LOg 085-10

NAME: S 13

E-21-10

B3oY-op3/-/0
TH 7)2)10

The above lesting was performad In accordance wlth the lates! revislon of the applicablo commerclal, military and/or
International lest method unless otherwlse noled. The above services were pedormed In sccerdance wilh Herron
Tesling Laboraloties' Quallly Assurance Program Edllion 1, Revislon 3 datad 6730109, Information and statemanls In
< . this report are derlved lram materlal, Infarmatlon andlor specificallons furnished by the clienl and sxcluds any
expressed or Impliod warranlles os lo the Alnoss of the materdal lested or analyzed for any partleular purpose or use,
This report Is the canfidential praperty of our client and may not be used for adverising purposes. This reporl shall
nal be reproduced excapl In full, withoul writion approval of this labaralary. Tha recarding of false, fictltious or
Irauduleni statements or antrdes on this documant may be punished as a felony under Federal Slalules,
Sample remnants are held for a minlmum of 6 months lollowlng Issuanco of test resulls, at which point thoy will be
discarded uniess natifled In wriling by the cllent, This material was not conlaminated by mercury or chlorinaled
solvanls during the hardling and processing al Slork-Herton Tesling Laboralarles facilities,

Karen Baumbler
Cuslomer Services Manager

Page 1 of 2

Slork Herron Is an operating unit of Stork Malerlals Technology B.V., Amslerdam, The Netherlands, which Is 8 member of the Stork group.



STORIS® Stork Herron Testing Laboratories

Materials Technology
5/21/2010

Material Testing and Non-Deslruclive
Steve Marsh Testing
Dyson Corp.
53 Freedom Road 5405 E. Schaaf Road
PAINESVILLE, OH 44077-1232 Cleveland, OH 44131

USA

Date Received: 5/19/2010
Telephone ; (216) 524-1450

Test Report No.: DYS006-10-05-02316-3 Fax : (218) 524-1459
Website : www.storkherron.com

TEST REPORT

P.O.No.: 72218
INSPECTION RESULTS
Results -
L106605 Qty 5 A354 BD NTA3 #99882 4 4Pitch 4090 161.02" Tower ACCEPTABLE
Saddle Tie Rod . .
L106651 Qty 2 A354 BD NTAG #99882 4" 4Pitch 5325 209.65" Tower ACCEPTABLE
Saddle Tie Rod
.| Comments: State Letter-05.03.01-002906,ABF-RFI-001741R01 & CCO 91
Report for 5/20/10
Marking Requirements:
Demag and post cleaning requirements:
Inspected by: - Certification: ASNT-SNT-TC-1A
.7 W Level I n
| Matthew Noval ﬂ(?z/

EXPORT CONTROLLED (ITAR)

THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS ORDER FALLS WITHIN THE DEFINITION OF
ERNATIONAL TRAFFIC IN ARMS REGULATIONS (ITAR) AND IS SUBJECT TO THE EXPORT CONTROL LAWS
&Wﬁ%dm THIS DATA BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN
! R ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
OEEROVAL FROM THE U.S. DEPARTMENT OF STATE, IS PROHIBITED. )

NAME:__ & 73 s l-10 TH 7/2//0

The above lesling was performed In accordance with tha latest revislon of the applicable commercial, milltary and/or
International tesl method unless cthorwlse noled. The sbove services wera pedormed In accordance with Harron

Tesling Laboratorles' Quality Assurance Program Editon 1, Revisien 3 daled 8/30/09. Information and slatements In
- Ihis report are derlved Irom malerial, Inlormatlon and/or spechficalions furnished by the cllent and exclude any r
expressed or Impiled warranlles as 1o the fiiness of tha malerlal lested or onalyzed for any particular purpose or use, "Lu_/. L

This 1eport Is the confidentlal property of our cllenl snd may not be used for advertising purposes. This repart shall
nol be reproduced except In full, withoul wiilten approval of this laboralory. Tha recording of false, ficlitious or
fraudulant slalemants of entries on thls documenl may bo punished as a lelony undor Foderal Slalules.

Sample remnants are held for a minimum of 8 months following Issuance of lost results, ot which polnt they will bo
discarded unless nollified In wrlling by the cllent. This malerlal was nol cantaminated by mercury or chierinaled
solvenls durdng the handiing and processing al Stork-Herron Testing Laboralorles laciities,

Karan Baumlller
Customer Sesvices Manager

Page 2 0f 2

Slaork Herron Is an operaling unit of Stork Malerlals Technology B.V., Amsterdam, The Nelherlands, which is 8 member of lha Stlork group,



TC Industries Test Center

3703 South Route 31

Crystal Leke, L 60012-1412

Telephone 815/459/2400 Fax 815/459/3419

:Eﬂﬁﬂ!n;!g

Certificale No. 1281-01

TEST REPORT
REPORT NO: 147668
DATE:  MARCH 15, 2010
PAGE 1 OF1 )

SHIP TO: TURRET STEEL INDUSTRIES

TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 18128-1142 IMPERIAL, PA 15126-1142
CODE NTRG
DESC: 6PCS ‘4'RD X 23'6" HEAT#: 88882 GRADE: 4140 WT: 6139 §
PO: 26132 MO: N/A CO: 29132 LOT: 67123
SPEC: . QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFACE
PROCESS: FURN TEMP : 1600 FURN TIME bh.mm: . 240 QUENCH: OIL
TEMPER TEMP! 850 TEMPER TIME hh.mm: 4.00
STRESS TEMP: STHESS TIME hh.mm:
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE Ksi 140 NA - 168.0
YIELD 2% KSI 115 N/A 132.0
ELONG 2" % 14 N/A 15.0
RED AREA % 40 N/A 45.0
SURFHB HBW 298 368 306 310

TC INDUSTRIES AND SUBCONTRACTED LABS (A2l A ACCREDITED)

Tanslls,Standard TC Rogkwall . Micro Analysis®
Tenslis,Full Secn Brinell TG Decarb Measura
Charpy V 10mmx{omm Uitra Sonic* : Chemlstry®
‘Microhardness Knoap* .
TC:TC Ind Tebt Center BE:Berg Englneering - MS[:Metallurgical Services
Cert #1281-01 Cerl #1.1157-1 Cer #0510
2/28M1, 2-4-2011 12/3110

*Not included in our scope of accreditation

TIME -10:49

iy

STATE OF CALIFORNJA

LOTNO:_R208- 59~/ D

FC 4.12.16F 10/12/08

NAME: 5K §-20-10

Ken Rueff
Test Center Supervisor

B304-030 -16
YA 7/z/0

There are no.daviallons from lest methody untess noled. It should nal be essumed that machenical propsriios of rmw maledal host trested fa
a faslenar standard will hove the same propertias of a finfshad fasiener whoss arlginal molerlal characiesistics may heve been significontly

allared.

No mercury waos used/added and no waeldingAveld repalr was perfonmed on this motaral while in tha posaession of TC Indusides, Inc.

Thb orghal test report displays e rolsed.TC indusides Test Canler” sosl. This lest repo
raproduced, excepl In full, withoul the verltien petmisslen of TG Indusiries Test Centar

rt refatas only fo the flems-laslod and shali ot ba




STORIS®

Materlals Technology

Stork Herron Testing Laboratories

5/20/2010

Steve Marsh

Dyson Corp.

53 Freedom Road
PAINESVILLE, OH 44077-1232

Date Received: 5/19/2010

Test Report No.: DYS006-10-05-

02316-4

Material Testing and Non-Deslructive
Testing

5405 E. Schaaf Road
Cleveland, OH 44131
usa

Telephone : (216) 524-1450
Fax : (216) 524-1459
Website : www.storkherron.com

TEST REPORT

P.O.No.: 72218-

Sample Description:

Magnetic Particle Inspection of 4" Tower Saddle Tie Rods, On-Site

Testing 5-19-10

MAGNETIC PARTICLE INSPECTION REPORT

Standard: ASTM -F788

Procedure; SOP 42.08

METHOD

LI ory [ DJ Wet
PARTICLES

Magnaflux Particles:
[J] 8ARed [] 14A

Part Preparation:
[] None Required

Wet Particle Carrier:
(] Magnaflux Carrier Il

(] 3ABlack [X] 14AM [] Solvent Clean & Pre Mixed
(0 1Gray [ Other [] Grinding [C] Concentration Mi
Batch No. 07E06K [ ] Other Batch No.
CURRENT

[0 AC [J FWDC

[J Central Conductor (AMPS) [J Head Shot (AMFS)

L] Coil (AMPS) L] Prods (AMPS/Spacing)
Field Verified by: [ PieGage []QQl Hall Effect Probe
EQUIPMENT

1 Magnaflux H-720 S/N: Cal Due Date:

X Yoke [] AGg S/N: 9432 Spacing: 4" - 6" Cal Due Date: 8/11/10

LOT NO:

B9 STATE OF GALIFORNIA
i3 208-084-0

=)

S-au=18

B304~030 -0
YH 7/2//0

Tha abova lecling was puwﬁmmdnm sith the tntes] revizlon of the applicabla commerclal, millary and/or
Internatlonal lest method unless olberwise noted. The above sorvices were performed In accardanca wilh Hemron
Testing Laboralorles’ Quallly Assurence Program Edlllon 1, Revislon 3 dated 8/30/09. Informalion and slalements In
this raport ara derlved from malarisl, Informallon andfor specificalions furnishad by the cllent 2nd exclude any
exprossed or Impliad warmantles as lo the filness of the materlal tesled or analyzed for any particular purpose or use,
This repert Is tha confidantial property of our cller and may nol ba used for advorlising purposes. This report shall
nol ba repreduced excapl In full, without wiitien appravat of this laboralory. The recording of false, fictitious or
Irsudulent slalornents or entrles on this documen! may bae punishad s a Tolony under Federsl Stalulas.

Sample remnants are held for a minimum of 8 months followlng Issuencs of last resulls, at which polnt thay will be
discarded unless nolified In wriling by the cllent. This malerdal was not conlaminated by marcury or chiorlnated
soivenls during tha handling and processing at Stork-Herron Testing Laboralorlas fachilies,

Cnseas Lo )

Karen Baumliler
Cuslamer Services Manager

Page 1072

Stork Herran 1s an oparaling unit of Stork Materlals Technology B.V., Amsterdam, The Netherlands, which is 8 member of the Stork group,



STORIS® Stork Herron Testing Laboratories

Materials Technology
5/20/2010
Material Testing and Non-Destructive
Steve Marsh Testing
Dyson Corp.
53 Freedom Road 5405 E. Schaaf Road
PAINESVILLE, OH 44077-1232 Cleveland, OH 44131

USA
Date Received: 5/19/2010

Telephone : (216) 524-1450
Test Reporl No.: DYS006-10-05-02316-4 Fax : {216) 524-1459

Website : www .storkherron.com

TEST REPORT
P.O.No.: 72218
INSPECTION RESULTS
Results
1106623 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 4580 180.31" Tower ACCEPTABLE
Saddle Tie Rod
L106641 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 5035 198.23"” Tower ACCEPTABLE
Saddle Tie Rod
L106613 Qty 3 A354 BD NTAS #99882 4" 4Pitch 4310 169.69” Tower ACCEPTABLE
Saddle Tie Rod
L106609 Qty 3 A354 BD NTAG #99882 4” 4PItch 4175 164.37" Tower ACCEPTABLE
Saddle Tie Rod '

Comments: State Lelter-05.03.01-002806,ABF-RFI-001741R01 & CCO 91
Report for 5/19/10

Marking Requirements:

Demag and post cleaning requirements:

Inspected by: Certification: ASNT-SNT-TC-1A

2 y m 7 Level O =
Matthew Nova g_a/l_;- i

EXPORT CONTROLLED (ITAR)

THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS ORDER FALLS WITHIN THE DEFINITION OF
THE INTERNATIONAL TRAEEIC IN ARMS REGULATIONS (ITAR) AND IS SUBJECT TO THE EXPORT CONTROL LAWS
OF THE U.S. GOVERNJSSSWANRANSFER OF THIS DATA BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN

ENTITY, WHETHER INRR RS ; AD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
OTHER APPROVAL FrET D%@E@%ﬂa&h (g IBITED. B3od- p30 155
— R

LOT NO: /5720 03416 vH  7/2/10
. NAME. <> S-20-|0
The above lasting was pario the latest rovislion of tha applicable commarcial, miltary and/or
Internallonal tast method unless olherwise nolad. The abov dance with Herron
Tosting Laboratories” Quallly Assurance Program Edltlon 1, Revislon 3 dalad 8/30/08, Information and stalements In Kc YZ{
n
(HETRY —bl

this repon ara dartved from malerlel, Informallon and/or spacificatians furnishad by the cllent and exclude any
expressed of Implled warranlles 8 1o the fitness of the materal lesled or analyzad lor eny perticular purposa ot use,
This report Is the confidentlal propery of our cllent and may nol be used for adverlsing purposes. This repor shall
nol ba reproduced except In full, without wiitten eppraval of this laboratory. The recording of falss, ficliious or

~

fraudufeni stalamenls or enlres on 1hls document moy be punished os a felony under Fedoral Slalutes. K i
Sample remnants are held for 8 minimum of 8 months fallowing Issuance of test rosulls, st which polnt they will be sran Boumilier

discarded unless nolified In wriling by tha cllent, This malarial was not contaminaled by marcury or ehlorinaled Customer Services Manager
solvents during the handling and processing at Stork-Herron Tesling Laboralorles facililles.

Page 2012

Slark Herron Is an operaling unit of Stork Malerlals Technology B.V., Amsterdam, The Nelherlands, which Is 8 member of the Slork group.



TC Industries Test Center

3703 South Route 31
Crystal Lake, IL 80012-1412

Telephons 815/459/2400 Fax 815/459/3419

TURRET STEEL INDUSTRIES

TEST REPORT
REPORT NO: 147671
DATE: MARCH 15, 2010
PAGE 1 OF1 )

Ceslificale Ho. 1281-01

SHIP TO: TURRET STEEL INDUSTRIES

FC 4.12.18F 10/12/08

TO:
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15128-1142 IMPERIAL, PA 15126-1142
CONE NTM-
DESC: 6PCS 4"RD X 23'6° HEAT#: 008682 GRADE: 4140 WT: 6137 #
PO: 28132 MO: NfA ) CO: 20132 LOT: 67121
SPEC: .QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFACE
PROCESS: FURNTEMP : 1800 FURN TIME Hh.mm: .2.40 QUENCH: OlL
TEMPER TEMP: 850 TEMPER TIME hh.mm: 4.00
STHRESS TEMP: STRESS TIME hh.nm:
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE K8l 140 NA 166.0
YIELD .2% KSI 115 NA 131.0
ELONG 2° % 14 N/A 16.0
. RED AREA % 40 NA 440
SURF HB HBW 283 363 341 335
TC INDUSTRIES AND SUBCONTHRAGTED LABS {AZLA ACCREDITED)

Tenslle,Standard TC Rogkwell - “Miero Analysis®

Tenslle,Full Sscn Brinell TC Decarb Measure

Champy V 10mmx10mm Ultra Sonlc* Chamislry*

Microhardness, Knaop” |

TC;TC Ind Test Center BE:Berg Englnearing MSt:Meteallurglical Services

Cen #1281-01 Cert #L1157-1 Cert #0510

2/28M1 ' 2-4-2011 12/31/10

TIME™ 10:50 *Not included in our scopa of aceredliation

" Ken Ru% . . '

Tast Center Supervisor

STATE OF CALIFORNIA

LOTNO: R 20&- 080-1D

NAME:;

e

S 5-/9-10

B304 -026~/0
TH 7/2/10

Thara ore no.doviaions from test methods unlass notad. It should nol be essumod that mechanical properiles of raw maledal heat trealed fo
a laslonor sfandard will have the saman properifos of 8 finlshed fasiener whoso origial malerial characlaraflcs may have been significantly

oltarad.

No mercury was used/sdded and no weklingAvald repslr was parfarmed on this materal whito In Ihe possession of TC Industries, int.

Thls orighal tes! mport displays e raised. TG Indusiries Test Cenler” seal Tnis iest rapoit relates only o fhe ilems-tested end shatl not be
roproducad, axcepl ln Jull, withaul the wilten parmisslon of TC Indusires Tes! Cenfer ) X




TC Industries Test
3703 South Route 31

Crystal Lake, I 80012-1412

Telephone 815/459/2400 F

Center

ax 815/459/3419

%.

Cerlicata No, 1281-01

TEST REPORT
REPORT NO: 147664
DATE:  MARCH 11, 2010
PAGE 1 OF1 '

SHIP TO: TURRET STEEL INDUSTRIES

TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
" IMPERIAL, PA 15126-1142 IMPERIAL, PA 15128-1142
CoDE NTA D- -
DESC: 6PCS "4'RD X 23'6" HEAT#: 88882 GRADE: 4140 WT:6120 # |
PO: 29132 MO: N/A CO: 29132 LOT: 67037
SPEC: : QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A .
PROCESS: FURNTEMP : 1800 FURNTIME hh.mm: . 2,40 QUENCH: oL
TEMPER TEMP: as0 TEMPER TIME hh.mm: " 4.00 '
STRESS TEMF; STRESS TIME hh,mm;
PARAMETER | UNITS LIMITS TEST RESULTS (See saimpling plem on back)
TENSILE Ksl 140 N/A 1840
YIELD 2% Ksi 115  NIA 128.0
ELONG 2* % 14 N/A 15.0
RED AREA % 40 NA 41.0
SURF HB" HBW | 203 383 323 318
TC INDUSTRIES UBCONTRACTED LABS (AZLA ACCREDITEDY
Tensila,Standard TG Rockwell . Mioro Analysts®
Tenslle,Full Secn Brinell TC Decarb Measure
_Charpy V tommx10mm Ullra Sonle* Chemisiry
Mierohardness, Knoop* .
TC:TC Ind Test Center BE:Berg Engineering *MSI:Mstallurglcal Servicas
Corl #1281-01 Cert #L1157-1 . Carn #0510 '
2/28/11 2-4-2011 12/31/10
TIME  09:47 -*Not Included In our scope of accrediration

FC 4.12.16F 10/12/09

STATE OF CALIFORNIA

LOT NO: Y08 - S S-D

'NAME:_S1%  S-19-10,

There am no.deviatlons from fest methods bnkass nofsd Il hould no,

a fasiener sténdand wil beve tha same poperies of a
ailored.

J %
Ken Rusff:

Test Canter Supervisor

B3094-024-]0
T4 72/

! be essumed thal mechanical proporilas of raw malsdal hoot realed fo
finished laslener whose olphal matarip) characleristics mey have baen significantly

No mercury was used/added and no welkdingAveld repair was performad on this maleral white In the possession of TC Indusiras, Inc.

Tils criginal las! roport displays e raised,'TC Industrles Test Cenlar” seal. This fasi report rolales on

ropraduced, excepl In fll without the wrilten permission of TC Indusires Tos{ Cenler

Wy fo the Hems-testad and shall no! be




[IIMJ Designation: A123/A123M — 12
<’

INTERNATIONAL

Standard Specification for

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel

Products’

This standard is issued under the fixed designation A123/A123M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This specification covers the requirements for zinc
coating (galvanizing) by the hot-dip process on iron and steel
products made from rolled pressed and forged shapes, castings,
plates, bars, and strips.

1.2 This specification covers both unfabricated products and
fabricated products, for example, assembled steel products,
structural steel fabrications, large tubes already bent or welded
before galvanizing, and wire work fabricated from uncoated
steel wire. This specification also covers steel forgings and iron
castings incorporated into pieces fabricated before galvanizing
or which are too large to be centrifuged (or otherwise handled
to remove excess galvanizing bath metal).

Note 1—This specification covers those products previously addressed
in Specifications A123-78 and A386-78.

1.3 This specification does not apply to wire, pipe, tube, or
steel sheet which is galvanized on specialized or continuous
lines, or to steel less than 22 gage (0.0299 in.) [0.76 mm] thick.

1.4 The galvanizing of hardware items that are to be
centrifuged or otherwise handled to remove excess zinc (such
as bolts and similar threaded fasteners, castings and rolled,
pressed and forged items) shall be in accordance with Speci-
fication A153/A153M.

1.5 Fabricated reinforcing steel bar assemblies are covered
by the present specification. The galvanizing of separate
reinforcing steel bars shall be in accordance with Specification
AT6T/IATOTM.

1.6 This specification is applicable to orders in either
inch-pound units (as A123) or SI units (as A123M). Inch-
pound units and SI units are not necessarily exact equivalents.
Within the text of this specification and where appropriate, SI
units are shown in parentheses. Each system shall be used
independently of the other without combining values in any
way. In the case of orders in SI units, all testing and inspection
shall be done using the metric equivalent of the test or

! This specification is under the jurisdiction of ASTM Committee AO5 on
Metallic-Coated Iron and Steel Products and is the direct responsibility of
Subcommittee A05.13 on Structural Shapes and Hardware Specifications.

Current edition approved May 1, 2012. Published July 2012. Originally approved
in 1928. Last previous edition approved in 2009 as A123/A123M - 09. DOL:
10.1520/A0123_A0123M-12.

inspection method as appropriate. In the case of orders in SI
units, such shall be stated to the galvanizer when the order is
placed.

2. Referenced Documents

2.1 ASTM Standards:*

A4T/A4TM Specification for Ferritic Malleable Iron Cast-
ings

A90/A90M Test Method for Weight [Mass] of Coating on
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

A143/A143M Practice for Safeguarding Against Embrittle-
ment of Hot-Dip Galvanized Structural Steel Products and
Procedure for Detecting Embrittlement

A153/A153M Specification for Zinc Coating (Hot-Dip) on
Iron and Steel Hardware

A384/A384M Practice for Safeguarding Against Warpage
and Distortion During Hot-Dip Galvanizing of Steel As-
semblies

A385 Practice for Providing High-Quality Zinc Coatings
(Hot-Dip)

AT67/AT67TM Specification for Zinc-Coated (Galvanized)
Steel Bars for Concrete Reinforcement

A780 Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings

A902 Terminology Relating to Metallic Coated Steel Prod-
ucts

B6 Specification for Zinc

B487 Test Method for Measurement of Metal and Oxide
Coating Thickness by Microscopical Examination of Cross
Section

B602 Test Method for Attribute Sampling of Metallic and
Inorganic Coatings

B960 Specification for Prime Western Grade-Recycled
(PWG-R) Zinc

E376 Practice for Measuring Coating Thickness by
Magnetic-Field or Eddy-Current (Electromagnetic) Testing
Methods

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards voluome information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.

Copyright ASTM International
Provided by IHS under license with ASTM
No reproduction or networking permitted without license from IHS

Licensee=Dept of Transportation/5950087001
Not for Resale, 05/16/2013 14:43:25 MDT
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3. Terminology (See Fig. 1)

3.1 Definitions:

3.1.1 The following terms and definitions are specific to this
specification. Terminology A902 contains other terms and
definitions relating to metallic-coated steel products.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 average coating thickness, n—the average of three
specimen coating thicknesses.

3.2.2 black, adj—denotes the condition of not galvanized or
otherwise coated. For purposes of this specification the word

“black” does not refer to the color or condition of surface, or to
a surface deposit or contamination.

3.2.3 coaling thickness grade, n—the numerical value from
Table 1 at the intersection of a material category and a
thickness range.

3.2.4 gross dross inclusions, n—the iron/zinc intermetallics
present in a galvanized coating in a form other than finely
dispersed pimples.

3.2.4.1 Discussion—These inclusions would create an ex-
posed steel spot if they were removed from the coating. These

Multi-Specimen Articles
Articles whose Surface Area is greater than 180 sq.in. (100,000 sg. mm)

Test Article

) |

Specimen

Lot

3 Test Articles
Sample each composed of
3 Specimens

Each Specimen (5 or more measurements widely
dispersed) must have Minimum Average Coating
Thickness of (Table 1) -1 grade

EachTest Article in the Sample (3 Specimens each) must
have Minimum Average Coating Thickness of (Table 1}

Single-specimen Articles

Articles whose Surface Area is equal to or less than 160 sg.in. (100,000 sq. mm)

Lot

3 Test Articles
3 Specimens

Each Specimen (5 or more measurements widely dispersed) must
have Minimum Average Coating Thickness of (Table 1) -1 grade

All Test Articles (Specimens) Together must have Minumum
Average Coating Thickness of {Table 1)

FIG. 1 Single- and Multi-Specimen Articles
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TABLE 1 Minimum Average Coating Thickness Grade by Material Category

Material Galegory

All Specimens Tested

Steel Thickness Range (Measured), in. (mm)

<14 (<1.6) Vs to <& (1.6 10 <3.2) e lo %16 (32104.8) >3 0 <Va (>4.8 10 <6.4) =V (=6.4)
Structural Shapes and Plate 45 65 75 75 100
Sirip and Bar 45 65 75 75 100
Pipe and Tubing 45 45 75 75 75
Wire 35 50 60 65 80
Reinforcing Bar 100

inclusions are raised surfaces and are easily knocked off
through contact with lifting straps or chains, tools, fixtures, or
other galvanized parts.

3.2.5 material category, n—the general class or type of
material or process of manufacture, or both, that nominally
describes a unit of product, or from which a unit of product is
made. For example, bar grating belongs to the category “strip,”
handrail belongs to the category “pipe,” ete.

3.2.6 mulfi-specimen arficle, n—a unit of product whose
surface area is greater than 160 in.2[100 000 mm?]. For
thickness testing purposes, articles whose surface area is
greater than 160 in.” are subdivided into three continuous local
sections, nominally equal in surface area, each of which
constitutes a specimen. In the case of any such local section
containing more than one material category or steel thickness
range as delineated in Table 1, that section will contain more
than one specimen (see Fig. 1).

3.2.7 sample, n—a collection of individual units of product
from a single lot selected in accordance with Section 7, and
intended to represent that lot for acceptance. If a sample is
taken as representing the lot for acceptance, the sample shall be
taken at random from the lot without regard to the perceived
quality or appearance of any individual unit in the lot being
sampled. The sample consists of one or more test articles.

3.2.8 single-specimen arficle, n—a unit of product whose
surface area is equal to or less than 160 in.2 [100 000 mm?] or
that is centrifuged or otherwise similarly handled in the
galvanizing process to remove excess galvanizing bath metal
(free zinc). For thickness testing purposes, the entire surface
area of each unit of product constitutes a specimen. In the case
of any such article containing more than one material category
or steel thickness range as delineated in Table 1, that article
will contain more than one specimen (see Fig. 1).

3.2.9 specimen, n—the surface of an individual test article
or a portion of a test article, upon which thickness measure-
ments are to be performed, which is a member of a lot, or a
member of a sample representing that lot. For magnetic
thickness measurements, specimen excludes any area of the
surface which is subject to processes (such as flame cutting,
machining, threading, etc.) that can be expected to result in
surface conditions not representative of the general surface
condition of the test article, or is disqualified by the measure-
ment method. The minimum average coating thickness grade
for any specimen shall be one coating grade below that
required for the appropriate material category and thickness in
Table 1. For a unit of product whose surface area is equal to or
less than 160 in.? [100 000 mm?], the entire surface area of
each test article constitutes a specimen. In the case of an article

containing more than one material category or steel thickness
range as delineated in Table 1, that article will contain more
than one specimen, as appropriate (see Fig. 1).

3.2.10 specimen coating thickness, n—the average thick-
ness from no less than five test measurements on a specimern,
when each measurement location is selected to provide the
widest dispersion (in all applicable directions) of locations for
the steel category of the test article within the confines of the
specimen volume.

3.2.11 fest article, n—an individual unit of product that is a
member of the sample and that is examined for conformance to
a part of this specification.

4. Ordering Information

4.1 Orders for coatings provided under this specification
shall include the following:

4.1.1 Quantity (number of pieces to be galvanized) and total
weight.

4.1.2 Description (type and size of products) and weight.

4.1.3 ASTM specification designation and year of issue.

4.1.4 Material identification (see 5.1) and surface condition
or contamination.

4.1.5 Sampling plan, if different from 7.3.

4.1.6 Special test requirements (see 8.1).

4.1.7 Special requirements (special stacking, heavier coat-
ing weight, etc.).

4.1.8 Tagging or piece identification method.

5. Materials and Manufacture

3.1 Steel or Iron—The specification, grade, or designation
and type and degree of surface contamination of the iron or
steel in articles to be galvanized shall be supplied by the
purchaser to the hot-dip galvanizer prior to galvanizing.

Note 2—The presence in steels and weld metal, in certain percentages,
of some elements such as silicon, carbon, and phosphorus tends to
accelerate the growth of the zinc-iron alloy layer so that the coating may
have a matte finish with little or no outer zinc layer. The galvanizer has
only limited control over this condition. The mass, shape, and amount of
cold working of the product being galvanized may also affect this
condition. Practice A385 provides guidance on steel selection and dis-
cusses the effects of various elements in steel compositions (for example,
silicon), that influence coating weight and appearance.

5.2 Fabrication—The design and fabrication of the product
to be galvanized are the responsibilities of the designer and the
fabricator. Practices A143/A143M, A384/A384M, and A385
provide guidance for steel fabrication for optimum hot dip
galvanizing and shall be complied with in both design and
fabrication. Consultation between the designer, fabricator, and
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galvanizer at appropriate stages in the design and fabrication
process will reduce future problems.

5.3 Castings—The composition and heat treatment of iron
and steel castings shall conform to specifications designated by
the purchaser. Some types of castings have been known to
show potential problems with predisposition to being em-
brittled during the normal thermal cycle of hot-dip galvanizing.
It is the responsibility of the purchaser to heal treat or
otherwise allow for the possibility of such embrittling phenom-
ena. The requirements for malleable iron castings to be
galvanized shall be as stated in Specification A47/A47M.

54 Zinc—The zinc used in the galvanizing bath shall
conform to Specification B6, or Specification B960, or both. If
a zinc alloy is used as the primary feed to the galvanizing bath,
then the base material used to make that alloy shall conform to
Specification B6, or Specification B960, or both.

5.5 Bath Composition—The molten metal in the working
volume of the galvanizing bath shall contain not less than an
average value of 98.0 % zinc by weight.

Nere 3—The galvanizer may choose to add trace amounts of certain
elements (for example, aluminum, nickel, and tin) to the zinc bath to help
in the processing of certain reactive steels or to enhance the cosmetic
appearance of the finished product. The use of these trace elements is
permitted provided that the bulk chemistry of the galvanizing bath is at
least 98.0 % zinc by weight. The elements can be added to the galvanizing
bath as part of a pre-alloyed zinc feed, or they can be added to the bath by
the galvanizer using a master feed alloy.

6. Coating Properties

6.1 Coafing Thickness—The average thickness of coating
for all specimens tested shall conform to the requirements of
Table 1 for the categories and thicknesses of the material being
galvanized. Minimum average thickness of coating for any
individual specimen is one coating grade less than that required
in Table 1. Where products consisting of various material
thicknesses or categories are galvanized, the coating thickness
grades for each thickness range and material category of
material shall be as shown in Table 1. In the case of orders in
ST units, the values in Table 1, shall be applicable as metric
units in micrometres. In the case of orders in inch-pound units,
the measured value shall be converted to coating grade units by
the use of Table 2. The specification of coating thicknesses
heavier than those required by Table 1 shall be subject to
mutual agreement between the galvanizer and the purchaser.
(Fig. 2 is a graphic representation of the sampling and

Specimen

Specimen Specimen

Note 1—Each specimen comprises nominally one third of the total
surface area of the article. A minimum of five measurements should be
made within the volume of each specimen, as widely dispersed within that
volume as is practical, so as to represent as much as possible, the general
coating thickness within that specimen volume.

FIG. 2 Articles Made of Many Components

specimen delineation steps, and Fig. 3 is a graphic representa-
tion of the coating thickness inspection steps.)

6.1.1 For articles whose surface area is greater than 160
in.? [100 000 mm?] (multi-specimen articles), each test article
in the sample must meet the appropriate minimum average
coating thickness grade requirements of Table 1, and each
specimen coating thickness grade comprising that overall
average for each test article shall average not less than one
coating grade below that required in Table 1.

6.1.2 For articles whose surface area is equal to or less than
160 in.* [100 000 mm?] (single-specimen articles), the average
of all test articles in the sample must meet the appropriate
minimum average coating thickness grade requirements of
Table 1, and for each test article, its specimen coating thickness
shall be not less than one coating grade below that required in
Table 1.

6.1.3 No individual measurement, or cluster of measure-
ments at the same general location, on a test specimen shall be
cause for rejection under the coating thickness requirements of
this specification provided that when those measurements are
averaged with the other dispersed measurements to determine
the specimen coating thickness grade for that specimen, the
requirements of 6.1.1 or 6.1.2, as appropriate are met.

Note 4—The coating thickness grades in Table | represent the mini-
mum value obtainable with a high level of confidence for the ranges
typically found in each material category. While most coating thicknesses

TABLE 2 Coating Thickness Grade*

(é;it('j';g mils oz/i? Hm g/m?
35 1.4 08 35 245
45 18 1.0 45 320
50 20 12 50 355
55 22 13 55 390
60 24 14 60 425
65 26 15 65 450
75 3.0 1.7 75 530
80 31 1.9 80 565
85 3.3 2.0 85 600

100 3.9 23 100 705

“AThe values in micromelres {um) are based on the Coaling Grade. The other values are based on conversions using the following formulas: mils = pm x 0.03937:
0z/f% = pm x 0.02316; g/m 2 = pm X 7.067.
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Select Test Articles .
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FIG. 3 Coating Thickness Inspection Steps

will be in excess of those values, some materials in each category may be
less reactive (for example, because of chemistry or surface condition) than
other materials of the steel category spectrum. Therefore, some articles
may have a coating grade at or close to the minimum requirement shown
in Table 1. In such cases, the precision and accuracy of the coating
thickness measuring technique should be taken into consideration when
rejecting such articles for coating thickness below that required by this
specification. Purchasers desiring a guarantee of heavier coatings than the
minimum thicknesses shown herein should use the special requirements
{(see 4.1.6) to specify coating thickness grades higher than those shown in
Table 1. In addition, the purchaser should anticipate the need for test
batches or extra preparation steps, or both, such as blasting before
galvanizing or other methods, to attempt to reach the higher requirements
with consistency. Some higher-than-standard thicknesses may be imprac-
tical or unattainable.

6.2 Finish—The coating shall be continuous (except as
provided below), and as reasonably smooth and uniform in
thickness as the weight, size, shape of the item, and necessary
handling of the item during the dipping and draining operations

at the galvanizing kettle will permit. Except for local excess
coating thickness which would interfere with the use of the
product, or make it dangerous to handle (edge tears or spikes),
rejection for nonuniform coating shall be made only for plainly
visible excess coating not related to design factors such as
holes, joints, or special drainage problems (see Note 6), Since
surface smoothness is a relative term, minor roughness that
does not interfere with the intended use of the product, or
roughness that is related to the as-received (un-galvanized)
surface condition, steel chemistry, or steel reactivity to zinc
shall not be grounds for rejection (see Note 7). Surface
conditions related to deficiencies related to design, detailing, or
fabrication as addressed by Practice A385 shall not be grounds
for rejection. The zinc coating on threaded components of
articles galvanized under this specification shall conform to
that required in Specification A153/A153M. Surfaces that
remain uncoated after galvanizing shall be renovated in accor-
dance with the methods in Practice A780 unless directed by the
purchaser to leave the uncoated areas untreated for subsequent
renovation by the purchaser.

6.2.1 Each area subject to renovation shall be 1 in. [25 mm]
or less in its narrowest dimension.

6.2.2 The total area subject to renovation on each article
shall be no more than ¥2 of 1 % of the accessible surface area
to be coated on that article, or 36 in.” per short ton [256 cm? per
metric ton] of piece weight, whichever is less.

Neote 5—Inaccessible surface areas are those which cannot be reached
for appropriate surface preparation and application of repair materials as -
described in Practice A780. Such inaccessible areas, for example, would
be the internal surfaces of certain tanks, poles, pipes, tubes, and so forth. f

6.2.3 The thickness of renovation shall be that required by
the thickness grade for the appropriate material category and -
thickness range in Table 1 in accordance with the requirements
of 6.1, except that for renovation using zinc paints, the :
thickness of renovation shall be 50 % higher than that required
by Table 1, but not greater than 4.0 mils.

6.2.4 When areas requiring renovation exceed the criteria
previously provided, or are inaccessible for repair, the coating
shall be rejected.

Note 6—The requirements for the finish of a galvanized product
address themselves to a visual type of inspection. They do not address the
matter of measured coating thickness variations that can be encountered
because of different steels or different thicknesses of a given steel being
used in an assembly.

Note 7—Items which are prepared for galvanizing by abrasive clean-
ing will generally develop a thicker coating with a moderately rougher
surface.

6.3 Threaded Components in Assemblies— The zinc coating
on external threads shall not be subjected to a culting, rolling,
or finishing tool operation, unless specifically authorized by the
purchaser. Internal threads are not prohibited from being
tapped or retapped after galvanizing. Coatings shall conform to
the requirements of Specification A153/A153M.

6.4 Appearance—Upon shipment from the galvanizing fa-
cility, galvanized articles shall be free from uncoated areas,
blisters, flux deposits, and gross dross inclusions. Lumps,
projections, globules, or heavy deposits of zine which will
interfere with the intended use of the material will not be
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permitted. Plain holes of ¥2-in. [12.5-mm] diameter or more
shall be clean and reasonably free from excess zinc. Marks in
the zinc coating caused by tongs or other items used in
handling the article during the galvanizing operation shall not
be cause for rejection unless such marks have exposed the base
metal and the bare metal areas exceed allowable maximums
from 6.2.1 and 6.2.2. The pieces shall be handled so that after
galvanizing they will not freeze together on cooling.

Nore 8—Depending upon product design or material thickness, or
both, filming or excess zinc buildup in plain holes of less than ‘%-in.
[12.5-mm] diameter may occur that requires additional work to make the
holes usable as intended.

6.5 Adherence—The zinc coating shall withstand handling
consistent with the nature and thickness of the coating and the
normal use of the article, without peeling or flaking.

Nore 9—Although some material may be formed after galvanizing, in
general the zinc coating on the articles covered by this specification is too
heavy to permit severe bending without damaging the coating.

7. Sampling

7.1 Sampling of each lot shall be performed for confor-
mance with the requirements of this specification.

7.2 A lot is a unit of production or shipment from which a
sample is taken for testing. Unless otherwise agreed upon
between the galvanizer and the purchaser, or established within
this specification, the lot shall be as follows: For testing at a
galvanizer’s facility, a lot is one or more articles of the same
type and size comprising a single order or a single delivery
load, whichever is the smaller, or any number of articles
identified as a lot by the galvanizer, when these have been
galvanized within a single production shift and in the same
bath. For test by the purchaser after delivery, the lot consists of
the single order or the single delivery load, whichever is the
smaller, unless the lot identity, established in accordance with
the above, is maintained and clearly indicated in the shipment
by the galvanizer.

7.3 The method of selection and number of test specimens
shall be agreed upon between the galvanizer and the purchaser.
Otherwise, the test specimens shall be selected at random from
each lot. In this case, the minimum number of specimens from
each lot shall be as follows:

Number of Pieces in Lol Number of Specimens

3 or less all

4 1o 500 3

501 to 1200 5
1201 to 3200 8
3201 to 10 000 13
10 001 and over 20

Nore 10—Where a number of identical items are to be galvanized, a
statistical sampling plan may be desired. Such a plan is contained in Test
Method B602 which addresses sampling procedures for the inspection of
electrodeposited metallic coatings and related finishes. If Test Method
B602 is used, the level of sampling shall be agreed upon between the
galvanizer and the purchaser at the time the coating order is placed.

74 A test specimen which fails to conform to a requirement
of this specification shall not be used to determine the
conformance to other requirements.

8. Test Methods

8.1 Test Requirements—The following tests shall be con-
ducted to ensure that the zinc coating is being furnished in
accordance with this specification. The specifying of tests for
adhesion and embrittlement shall be subject to mutual agree-
ment between the galvanizer and purchaser. Visual inspection
of the coating shall be made for compliance with the require-
ments.

8.2 Thickness of Coaling Test—The thickness of coating is
determined by one or more of the three methods described as
follows.

8.2.1 Magnetic Thickness Measurements— The thickness of
the coating shall be determined by magnetic thickness gage
measurements in accordance with Practice E376 unless the
methods described in 8.2.2, 8.2.3, or 8.2.4 are used. For each
specimen (as described in 3.2.9) five or more measurements
shall be made at points widely dispersed throughout the
volume occupied by the specimen so as to represent as much as
practical, the entire surface area of the test specimen. The
average of the five or more measurements thus made for each
specimen is the specimen coating thickness.

8.2.1.1 For articles whose surface area is greater than 160
in.? [100 000 mm?] (multi-specimen articles as described in
3.2.6), the average of the three specimen coating thickness
grades comprising each test article is the average coating
thickness for that test article. A specimen must be evaluated for
each steel category and material thickness within the require-
ments for each specimen of the test article.

8.2.1.2 For articles whose surface area is equal to or less
than 160 in.” [100000 mm?®] (single-specimen articles as
described in 3.2.8), the average of all specimen coating
thickness grades is the average coating thickness for the
sample.

8.2.1.3 In the case of threaded components, the thickness of
coating shall be made on a portion of the article that does not
include any threads.

8.2.1.4 The use of magnetic measurement methods is ap-
propriate for larger articles, and is appropriate for smaller
articles when there is sufficient flat surface area for the probe
tip to sit flat on the surface using Practice E376.

8.2.2 Stripping Method—The average weight of coating
shall be determined by stripping a test article, a specimen
removed from a test article, or group of test articles in the case
of very small items such as nails, ete., in accordance with Test
Method A90/A90M unless the methods described in 8.2.1,
8.2.3, or 8.2.4 are used. The weight of coating per unit area
thus determined is converted to equivalent coating thickness
values in accordance with Table 2 (rounding up or down as
appropriate). The thickness of coating thus obtained is the test
article coating thickness, or in the case of a specimen removed
from a test article, is the specimen average coating thickness.

8.2.2.1 The stripping method is a destructive test and is
appropriate for single specimen articles, but is not practical for
multi-specimen articles.

8.2.3 Weighing Before and Afier Galvanizing—The average
weight of coating shall be determined by weighing articles
before and after galvanizing, subtracting the first weight from

the second and dividing the result by the surface area unless the
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methods described in 8.2.1, 8.2.2, or 8.2.4 are used. The first
weight shall be determined after pickling and drying and the
second after cooling to ambient temperature. The weight of
coating per unit area thus determined is converted to equivalent
coating thickness values according to Table 2 (rounding up or
down as appropriate). The thickness of coating thus obtained is
the test article coating thickness.

8.2.3.1 The weighing before and after method is appropriate
for single-specimen articles, but is not practical for multi-
specimen articles.

Ncre 11—Both the stripping method and the weighing before and after
method do not take into account the weight of iron reacted from the article
that is incorporated into the coating. Thus, the methods may underestimate
coating weight (and therefore the calculated thickness) by up to 10 %. The
accuracy of both methods will be influenced by the accuracy to which the
surface area of the articles tested can be determined.

8.2.4 Microscopy—The thickness of coating shall be deter-
mined by cross-sectional and optical measurement in accor-
dance with Test Method B487 unless the methods described in
8.2.1, 8.2.2, or 8.2.3 are used. The thickness thus determined is
a point value. No less than five such measurements shall be
made at locations on the test article which are as widely
dispersed as practical, so as to be representative of the whole
surface of the test article. The average of no less than five such
measurements is the specimen coating thickness.

8.2.4.1 The microscopy method is a destructive test and is
appropriate for single-specimen articles, but is not practical for
multi-specimen articles.

8.2.5 Referce Method—In the event of a dispute over
thickness of coating measurements, the dispute shall be re-
solved as follows:

8.2.5.1 For multi-specimen articles, a new sample shall be
taken randomly from the lot of material, which has twice the
number of test articles as the sample which failed to conform
to this specification. If the lot size is such that the sample size
cannot be doubled, then the sample size shall be as previous,
but the number of widely dispersed sites at which measure-
ments were made shall be doubled, and these sites will
constitute the new sample. This new sample shall be measured
using magnetic thickness gages which have been calibrated for
accuracy against reference material thickness standards. If the
lot is found to be nonconforming by the new sample, the
galvanizer has the right to sort the lot for conforming articles
by individual test, to re-galvanize non-conforming articles, or
to renovate the nonconforming articles in accordance with 6.2.

8.2.5.2 For single-specimen articles, a new sample shall be
taken randomly from the lot of material, which has twice the
number of test articles as the sample which failed to conform
to this specification. The test method for the new sample shall
be selected by mutnal agreement between the purchaser and
galvanizer. If the lot is found to be nonconforming by the new
sample, the galvanizer has the right to sort the lot for
conforming articles by individual test, to re-galvanize non-
conforming articles, or to renovate the nonconforming articles
in accordance with 6.2,

8.3 Adhesion—Determine adhesion of the zinc coating to
the surface of the base metal by cutting or prying with the point
of a stout knife, applied with considerable pressure in a manner

tending to remove a portion of the coating. The adhesion shall
be considered inadequate if the coating flakes off in the form of
a layer of the coating so as to expose the base metal in advance
of the knife point. Do not use testing carried out at edges or
corners (points of lowest coating adhesion) to determine
adhesion of the coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determine
failure.

8.4 Embrittlemeni—Test for embrittlement shall be made in
accordance with Practice A143/A143M. These tests shall not
be required unless strong evidence of embrittlement is present.

9. Inspection, Rejection, and Retest

9.1 Inspection by the Galvanizer—It is the responsibility of
the galvanizer to ensure compliance with this specification.
This shall be achieved by an in-plant inspection program
designed to maintain the coating thickness, finish, and appear-
ance within the requirements of this specification unless the
inspection is performed in accordance with 9.2.

9.2 Inspection By the Purchaser—The purchaser shall ac-
cept or reject material by inspection either through the galva-
nizer’s inspector, the purchaser’s inspector, or an independent
inspector. The inspector representing the purchaser shall have
access at all times to those areas of the galvanizer's facility
which concermn the application of the zinc coating to the
material ordered while work on the contract of the purchaser is
being performed. The galvanizer shall afford the inspector all
reasonable facilities to satisfy him that the zinc coating is being
furnished in accordance with this specification.

9.3 Location—The material shall be inspected at the galva-
nizer’s plant prior to shipment. However, by agreement the
purchaser is not prohibited from making tests which govern the
acceptance or rejection of the materials in his own laboratory
or elsewhere.

9.4 Reinspection—When inspection of materials to deter-
mine conformity with the visual requirements of 6.2 warrants
rejection of a lot, the galvanizer is not prohibited from sorting
the lot and submit it once again for acceptance after he has
removed any nonconforming articles and replaced them with
conforming articles.

9.5 The sampling plan that was used when the lot was first
inspected shall be used for resampling of a sorted lot. By
mutual agreement, the galvanizer is not prohibited from
submitting the lot remaining after sorting and removing non-
conforming articles without replacement of the nonconforming
articles. In such case, the now-smaller lot shall be treated as a
new lot for purposes of inspection and acceptance.

9.6 Materials that have been rejected for reasons other than
embrittlement are not prohibited from being stripped and
regalvanized and again submitted for inspection and test at
which time they shall conform to the requirements of this
specification.

10. Certification

10.1 When specified in the purchase order or confract, the
purchaser shall be furnished certification that samples repre-
senting each lot have been either tested or inspected as directed
by this specification and the requirements have been met.
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When specified in the purchase order or contract, a report of
the test results shall be furnished.

11. Keywords

11.1 coatings—rzine; galvanized coatings; steel products—
metallic coated; zinc coatings—steel products

SUMMARY OF CHANGES

Committee A05 has identified the location of selected changes to this standard since the last issue
(A123/A123M - 09) that may impact the use of this standard. (May 15, 2012)

(1) Revised Table 1.
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INTERNATIONAL

Standard Practice for

Safeguarding Against Embrittlement of Hot-Dip Galvanized
Structural Steel Products and Procedure for Detecting

Embrittlement’

This standard is issued under the fixed designation A 143/A 143M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 This practice covers procedures that can be followed to
safeguard against the possible embrittlement of steel hot-dip
galvanized after fabrication, and outlines test procedures for
detecting embrittlement. Conditions of fabrication may induce
a susceptibility to embrittlement in certain steels that can be
accelerated by galvanizing. Embrittlement is not a common
occurrence, however, and this discussion does not imply that
galvanizing increases embrittlement where good fabricating
and galvanizing procedures are employed. Where history has
shown that for specific steels, processes and galvanizing
procedures have been satisfactory, this history will serve as an
indication that no embrittlement problem is to be expected for
those steels, processes, and galvanizing procedures.

1.2 This practice is applicable in either inch-pounds or SI
units. Inch-pounds and SI units are not necessarily exact
equivalents. Within the text of this practice and where appro-
priate, SI units are shown in brackets.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents
2.1 ASTM Standards: ?

! This practice is under the jurisdiction of ASTM Committee AO5 on Metallic-
Coated Iron and Steel Products and is the direct responsibility of Subcommittee
A05.13 on Structural Shapes and Hardware Specifications.

Originally Prepared by Subcommittee A05.10 on Embrittlement Investigation of
Committee A0S on Corrosion of Iron and Steel and based on an investigation made
by Battelle Memorial Institute under American Society for Testing and Materials’
sponsorship. See Proceedings, Am. Soc. Testing Mats., Vol 31, Part I, 1931, p. 211;
also paper by Samuel Epstein, “Embrittlement of Hot-Dip Galvanized Structural
Steel,” see Proceedings , Am. Soc. Testing Mats., Vol 32, Part 11, 1932, p. 293.

Current edition approved May 1, 2007. Published June 2007. Originally
approved in 1932. Last previous edition approved in 2003 as A 143/A 143M - 03.

2 For referenced ASTM standards, visit the ASTM website, Www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

F 606 Test Methods for Determining the Mechanical Prop-
erties of Externally and Internally Threaded Fasteners,
Washers, Direct Tension Indicators, and Rivets

3. Terminology

3.1 Definition:

3.1.1 embrittlement, n—the loss or partial loss of ductility in
a steel where an embrittled product characteristically fails by
fracture without appreciable deformation; types of embrittle-
ment usually encountered in galvanized steel are related to
aging phenomena, cold working, and absorption of hydrogen.

4. Factors in Embrittlement

4.1 Embrittlement or loss of ductility in steel is often
associated with strain-aging. Strain-aging refers to the delayed
increase in hardness and strength, and loss of ductility and
impact resistance which occur in susceptible steels as a result
of the strains induced by cold working. The aging changes
proceed slowly at room temperature, but proceed at an accel-
erated rate as the aging temperature is raised and may occur
rapidly at the galvanizing temperature of approximately 850°F
[455°C].

4.2 Hydrogen embrittlement may also occur due to the
possibility of atomic hydrogen being absorbed by the steel. The
susceptibility to hydrogen embrittlement is influenced by the
type of steel, its previous heat treatment, and degree of
previous cold work. In the case of galvanized steel, the acid
pickling reaction prior to galvanizing presents a potential
source of hydrogen. However, the heat of the galvanizing bath
partially expels hydrogen that may have been absorbed. In
practice hydrogen embrittlement of galvanized steel is usually
of concern only if the steel exceeds approximately 150 ksi
[1100 MPa] in ultimate tensile strength, or if it has been
severely cold worked prior to pickling.

4.3 Loss of ductility of cold-worked steels is dependent on
many factors including the type of steel (strength level, aging
characteristics), thickness of steel, and degree of cold work,
and is accentuated by areas of stress concentration such as
caused by notches, holes, fillets of small radii, sharp bends, elc.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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4.4 Low temperatures increase the risk of brittle failure of
all plain carbon steels including steel that has been galvanized.
The rate at which this temperature loss of ductility occurs
varies for different steels. The expected service temperature
should thus be taken into account when selecting the steel.

5. Steels

5.1 Open-hearth, basic-oxygen, and electric-furnace steels
shall be used for galvanizing. Other materials that can be
galvanized include continuous cast slabs, steel or iron castings,
and wrought iron.

6. Cold Working and Thermal Treatment

6.1 For intermediate and heavy shapes, plates, and hard-
ware, cold bend radii should not be less than that which is
proven satisfactory by practice or by the recommendations of
the steel manufacturer. These criteria generally depend on the
direction of grain, strength, and type of steel. A cold bending
radius of three times (3X) the section thickness, or as recom-
mended in AISC Manual of Steel Construction,” will ordinarily
ensure satisfactory properties in the final product. Although
sharper bending on thin sections can usually be tolerated,
embrittlement may occur if cold bending is especially severe.
If the design requires sharper bending than discussed herein,
the bending should be done hot, or if done cold the material
should be subsequently annealed or stress relieved as noted in
6.3.

6.2 Smaller shapes, including thickness up to % in. [6.4
mm] may be cold worked by punching without subsequent
annealing or stress-relieving. Shapes Yie to Vis in. [8 to 18
mm] in thickness are not seriously affected as to serviceability
by cold punching or if the punching is done under good shop
practice. The heavier shapes, %4 in. [19 mm] and over, shall be
reamed with at least Y16 in. [1.6 mm] of metal removed from
the periphery of the hole after punching, or shall be drilled, or
thermally treated prior to galvanizing as noted in 6.3.

6.3 Fabrication in accordance with the principles outlined in
6.1 and 6.2 will normally obviate the need for thermal
treatment. However, if required, proper thermal treatment shall
precede galvanizing of the steel. For heavy cold deformation
exemplified by cold rolling, sheared edges, punched holes, or
cold-formed rods and bolts, subcritical annealing at tempera-
tures from 1200 to 1300°F [650 to 705°C] should be employed.
For less severe cold deformation typified by cold bending, roll
forming, etc., it is advisable to limit the thermal treatment to
stress relieving at a maximum of 1100°F [595°C] to avoid
excessive grain growth or alternatively to fully normalize the
steel at temperatures from 1600 to 1700°F [870 to 925°C]. The
time at temperature should be approximately 1 h/in. [24
min/cm] of section thickness.

6.4 Flame cut copes on structural beams shall have a
minimum radius of 1 in. [2.5 cm]. After cutting, the cut surface
shall be ground to remove notches, grooves, and irregular
surface features to leave the surface smooth.

3 Available from American Institute of Steel Construction (AISC), One East
Wacker Drive, Suite 3100, Chicago, IL 60601-2001. 9t Edition.

7. Preparation for Galvanizing

7.1 Hydrogen can be absorbed during pickling and in some
instances, as noted in 4.2, may contribute to embrittlement of
the galvanized product. The likelihood of this, or of surface
cracking occurring, is increased by excessive pickling tempera-
ture, prolonged pickling time, and poor inhibition of the
pickling acid. Heating to 300°F [150°C] after pickling and
before galvanizing in most cases results in expulsion of
hydrogen absorbed during pickling.

7.2 Abrasive blast cleaning followed by flash pickling may
also be employed when over-pickling is of concern or when
very high strength steel, ultimate tensile strength higher than
150 ksi [1100 MPa], must be galvanized. The abrasive blast
cleaning does not generate hydrogen while it is cleaning the
surface of the steel. The flash pickling after abrasive blast
cleaning is used to remove any final traces of blast media
before hot-dip galvanizing.

8. Responsibility for Avoiding Embrittlement

8.1 Design of the product and selection of the proper steel to
withstand normal galvanizing operations without embrittle-
ment are the responsibility of the designer. The fabricator shall
be responsible for employing suitable fabrication procedures.
The galvanizer shall employ proper pickling and galvanizing
procedures.

9. Testing for Embrittlement of Steel Shapes, Steel
Castings, Threaded Articles, and Hardware Items

9.1 Subject to base material and dimensional limitations, the
tests given in 9.2, 9.3, 94, or 9.5, or a combination thereof,
shall apply. If one test specimen should be found embrittled by
these tests, two additional specimens should be tested. Failure
of either the second or the third specimen shall be cause for
rejection of the lot (see Note 1) that the samples represent.

Note 1—A lot is a unit of production from which a sample may be
taken for testing. Unless otherwise agreed upon by the manufacturer and
the purchaser, or established within this practice, the lot shall be as
follows: For test at a manufacturer’s facility, a lot is one or more articles
of the same type and size comprising a single order or a single delivery
load, whichever is the smaller, or a smaller number of articles identified as
alot by the manufacturer, when these have been galvanized within a single
production shift. For test by purchaser after delivery, the lot consists of the
single order or the single delivery load, whichever is the smaller, unless
the lot identity, established in accordance with the above, is maintained
and clearly indicated in the shipment by the manufacturer.

9.2 A bend test for embrittlement of galvanized steel hard-
ware such as bolts, pole and tower steps, braces, rods,
reinforcing bars, etc., consists of bending the article and
comparing the degree of bending to that which is obtained on
a similar ungalvanized article. The article, before and after
galvanizing, may be clamped in a vise and using a lever if
necessary, bent until cracking of the base steel occurs, or to 90°
whichever is less. The galvanized article should withstand a
degree of bending substantially the same as the ungalvanized
article. Flaking or spalling of the galvanized coating is not to
be construed as an embrittlement failure. For threaded articles,
the test shall be made on the unthreaded portion.

9.3 Small steel castings and steel hardware of such shape or
size that do not permit bending may be struck a sharp blow
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with a 2-1b [1-kg] hammer and the results for both galvanized
and ungalvanized samples compared. If the article withstands
such a blow in the ungalvanized condition, but after galvaniz-
ing cracks under the blow, it shall be considered embrittled.

9.4 A test for embrittlement of galvanized steel angles is
detailed as follows:

9.4.1 Test Specimen—A test specimen with a length deter-
mined by the table in 9.4.2.1 and by Fig. 1 shall be cut from the
steel angle before galvanizing. A hole shall be made in the test
specimen at its midlength, using the same procedure as will be
employed in the fabricated material which the specimen
represents, whether this be by punching, punching and ream-
ing, or drilling. The dimensional values, diameter, and location
of hole shall be not less than those employed in the structural
details. Care should be taken not to place the hole near stamped
or rolled-in identification marks. The specimen shall then be
galvanized. For determining the elongation after fracture, a
2-in. [51-mm] gage length (Fig. 1) shall be prick-punched in
the middle of the edge of the vertical leg of the galvanized
angle along a line parallel to its length and centered directly
under the hole. For specimens under Y2 in. [13 mm] in
thickness, or those in which the distance from the edge of the
hole to the edge of the angle is less than ¥& in. [10 mm], a 1-in.
[25-mm] gage length shall be used.

9.4.2 Procedure:

9.42.1 The test shall be made in a universal testing ma-
chine, or by other means such as a press with the load applied
slowly, until fracture of the galvanized test specimen occurs.
The length of the test specimen and the distance between the
supports are shown in the following table:

Bending Load

PR O 5. S
o ke R e [ :
o e )
————————— Lol
e R -

Note 1—2 in. = 51 mm.
FIG. 1 Specimen for Elongation after Fracture

Leg of Angle, /, in. [mm] Length Between Minimum Length, L,

(see Fig. 1) Supports, L, in. [mm]

in. [mm]
Up to 4 [102], incl 14 [356] 18 [457]
Over 4 to 6 [102 to 152], incl 20 [508] 24 [610]
Over 6 to 8 [152 to 203], incl 30 [762] 36 [914]

94.2.2 After the test, the distance along the gage length
from each punch mark to the corresponding edge of the
fracture shall be measured to 0.01 in. [0.25 mm] with a flexible
scale and the percentage of elongation calculated from the sum
of these distances.

9.4.2.3 For determining the percentage reduction of thick-
ness after fracture, the reduction shall be measured with a
ball-point micrometer at the three locations indicated in Fig. 2:
namely a, outer side of hole; b, inner side of hole; and c,
middle of leg. The percentage reduction of thickness shall be
calculated on the basis of the original thickness of the angle
and the average of the three values at a, b, and c.

9.4.2.4 The test shall be made upon galvanized specimens
having a temperature not below 60°F [16°C] and not over 90°F
[32°C] when tested.

9.4.3 Requirements—The elongation measured in accor-
dance with 9.4.2.2 shall be not less than 5 % with the following
exception: when the specimen does not show 5 % elongation,
the reduction in thickness shall be measured in accordance with
9.42.3. The sum of the percentage of elongation plus the
average percentage reduction of thickness shall not be less than
10.

9.5 For hot-dip galvanized externally threaded fasteners, an
alternate test to Section 9.2 for embrittlement is detailed in Test
Method F 606.

10. Keywords

10.1 coatings-zinc; galvanized coatings; steel products-
metallic coated; zinc coatings-steel products

FIG. 2 Measurement of Reduction of Thickness after Fracture
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Zinc Coating (Hot-Dip) on Iron and Steel Hardware'

This standard is issued under the fixed designation A 153/A 153M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (g) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This specification covers zinc coatings applied by the
hot-dip process on iron and steel hardware. The hot-dip
galvanizing process consists of parts being immersed in molten
zinc for a sufficient time to allow a metallurgical reaction
between iron from the steel surface and the molten zinc,
resulting in the formation of Zn/Fe alloy layers bonding the
coating to the steel surface.

1.2 /This specification is intended to be applicable to hard-
ware ifgems that are centrifuged or otherwise handled to remove
excess; galvanizing bath metal (free zinc). Coating thickness
grade requirements reflect this.

1.3 This specification is applicable to orders in either
inch-pound units (as A 153) or in SI units (as A 153M).
Inch-pound units and ST units are not necessarily exact
equivaflents. Within the text of this specification and where
appropriate, ST units are shown in brackets. Each system shall
be used independently of the other without combining values in
any way. In the case of orders in SI units, all testing and
inspection shall be done using the metric equivalent of the test
or inspection method as appropriate. In the case of orders in SI
units, such shall be stated to the galvanizer when the order is
placed.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

! This specification is under the jurisdiction of ASTM Committee AO5 on
Metallic-Coated Iron and Steel Products and is the direct responsibility of
Subcommittee A05.13 on Structural Shapes and Hardware Specifications.

Current edition approved May 1, 2009. Published May 2009. Originally
approved in 1933. Last previous edition approved in 2005 as A 153/A 153M - 05.

2. Referenced Documents

2.1 ASTM Standards:*

A 90/A 90M Test Method for Weight [Mass] of Coating on
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

A 143/A 143M Practice for Safeguarding Against Em-
brittlement of Hot-Dip Galvanized Structural Steel Prod-
ucts and Procedure for Detecting Embrittlement

A 780 Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings

A 902 Terminology Relating to Metallic Coated Steel Prod-
ucts

B 6 Specification for Zinc

B 487 Test Method for Measurement of Metal and Oxide
Coating Thickness by Microscopical Examination of Cross
Section

B 960 Specification for Prime Western Grade-Recycled
(PWG-R) Zinc

E 376 Practice for Measuring Coating Thickness by
Magnetic-Field or Eddy-Current (Electromagnetic) Exami-
nation Methods

F 1470 Practice for Fastener Sampling for Specified Me-
chanical Properties and Performance Inspection

F 1789 Terminology for F16 Mechanical Fasteners

3. Terminology
3.1 Definitions:

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard.
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3.1.1 The following terms and definitions are specific to this
specification. Terminology A 902 contains other terms and
definitions relating to metallic-coated steel products. Terminol-
ogy F 1789 contains other terms and definitions relating to
mechanical fasteners.

3.2 Definitions of Terms Specific fo This Standard:

3.2.1 average coafing thickness, n—the average of the
specimen coating thickness values for the samples in an
inspection lot.

3.2.2 bare spols, n—uncoated areas on the surface of the
steel part that contain no measurable zinc coating.

3.2.3 dross inclusions, n—the iron/zinc intermetallics
present in a galvanized coating in a form other than the layer
erowth of the coating.

3.2.4 individual measurement, n—the reading from a mag-
netic thickness gauge of a single coating spot thickness, or the
microscopic reading of a coating thickness as seen in an optical
microscope at one spot.

3.2.5 inspection lot, n—the quantity of identical parts
cleaned, fluxed and galvanized together at one time in an
appropriate container that is being submitted for acceptance as
a group.

3.2.6 malleable casting, n—a steel article that has been
subjected to a prolonged anmeal to decarburize or graphitize the
part to remove as much of the carbon as possible or to convert
the carbon to graphite, which permits plastic deformation in
compression without rupture.

3.2.7 sample, n—a collection of individual units of product
from 4 single inspection lot selected in accordance with Section
6 and_ﬁintended to represent that inspection lot for acceptance.

3.2:8 specimen, n—an individual test article upon which
thickifess measurements or weight determinations are pet-
formeg.

3.2.9 specimen coating thickness, n—the average thickness
from ijo less than five test measurements on a specimen, when
cach measurement location is selected to provide the widest
dispersion (in all applicable directions) of locations within the
specimen volume.

3.2.10 threaded areas, n—the sections of a steel part that
have threads formed before hot-dip galvanizing.

4. Materials and Manufacture

4.1 Steel or Iron—Ferrous articles to be hot-dip zinc coated
shall conform to specifications designated by the purchaser.

4.2 Zine—The zinc used for the coating shall conform to
Specification B 6, or Specification B 960, or both, and shall be
at least equal to the grade designated as “Prime Western.”

4.2.1 If a zinc alloy is used as the primary feed for the
galvanizing bath, then the base material used to make that alloy
shall conform to Specification B 6 or Specification B 960, or
both.

4.2.2 The molten metal in the working volume of the
galvanizing bath shall contain not less than an average value of
98.0 % zinc by weight [mass].

Note 1—The galvanizer may choose to add trace amounts of certain
elements (for example, aluminum, nickel, bismuth, or tin) to the zinc bath
to help in the processing of certain reactive steels or to enhance the
cosmetic appearance of the finished product. The elements can be added
to the galvanizing bath as a master feed alloy, or they can be added to the
bath by the galvanizer as individual feeds.

4.3 Minimum Coaling Weight [Mass] or Minimum Coaling
Thickness—The minimum coating weight [mass] or the mini-
mum coating thickness shall conform to the requirements
prescribed in Table 1 for the material category and thickness of
material in which the article belongs.

4.4 Threaded Articles—The zinc coating on threads shall
not be subjected to a cutting, rolling, or finishing-tool opera-
tion, unless specifically authorized by the purchaser. In order to
meet overtapping allowances, tapping the threads of nuts or
tapped holes after galvanizing is not prohibited.

4.5 Touch-up and Repair—Bare spots that are found on
parts after galvanizing shall be renovated by use of the methods
found in Practice A 780 if the following criteria are met. The
bare spots shall have an area totalling not more than 1 % of the
surface area to be coated excluding threaded areas of the piece
and the bare spots shall not include any threaded areas of the

TABLE 1 Thickness or Weight [Mass] of Zinc Coating for Various Classes of Material

Nore 1— Length of the piece, stated in Classes B-1, B-2, and B-3, refers to the finished dimension of the piece after fabrication.

Weighl [Mass] of Zinc Coaling,
0z/f*[g/m?] of Surface, Minimum

Coaling Thickness, mils
[microns], Minimum

Class of Malerial

Average of Any Average of Any
Specimens Individual Specimens Individual
Tested Specimen Tested Specimen
Class A—Caslings—Malleable Iron, Steel 200 [610] 1.80 [550] 3.4 [86] 311079
Class B—Rolled, pressed, and forged articles
{except those which would be included under Classes C and D):
B-1—%i= in. [4.76 mm] and over in thickness 2.00 [610] 1.80 [550] 3.4 [86] 3.11[79]
and over 15 in. [381 mm] in lengih
B-2—under % in. [4.76 mm] in thickness and 1.50 [458] 1.25 [381] 2.6 [68] 2.1 [53]
over 15 in. [381 mm] in length
B-3—any thickness and 15 in. [381 mm] and under in length 1.30 [397] 1.10 [336] 2.2 [58] 1.9 [48]
Class C—Fasleners over 3 in. [9.52 mm] in diameter 1.25 [381] 1.00 [305] 2.1 [53] 1.7 [43]
and similar articles. Washers 34s in. and 4 in. [4.76 and 6.35
mm] in thickness
Class D—Faslenars 24 in. [9.52 mm] and under in diameter, 1.00 [305] 0.85 [259] 1.7 [43] 1.4 [36]

rivels, nails and similar arlicles. Washers under %4s in_ [4.76
mm] in thickness
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piece. The thickness of the repair shall be equal to the
surrounding galvanized coating except for repairs made by
paints containing zinc dust in which case the thickness of the
repair shall be 50 % greater than the thickness of the galva-
nized coating required for the class of material, but shall not be
greater than 4.0 mils [100 wm]. Repair thickness measurements
shall be made in accordance with Practice A 780. The galva-
nizer shall make repairs unless directed by the purchaser to
deliver itemns unrepaired for subsequent renovation by the
purchaser.

5. Workmanship, Finish, and Appearance

5.1 The zinc-coated articles shall be free from uncoated
areas, blisters, flux deposits, dross inclusions, and other types
of projections that would interfere with the intended use of the
articles, or other defects not consistent with good galvanizing
practice.

5.2 The zinc coating shall be smooth and reasonably uni-
form in thickness.

Nore 2—Smoothness of surface is a relative term. Minor roughness
that does not interfere with the intended use of the part, or roughness that
is related to the as-received (ungalvanized) surface condition of the part,
ghall not be grounds for rejection.

Nore 3—Since this specification is applicable to items that are centri-
fuged or otherwise handled to remove excess bath metal (see 1.2),
irregular coating distribution is not normally encountered. Drainage
problems, which manifest themselves as local excess coating thickness
that would interfere with function or as edge tears or spikes that present
a safety hazard becanse of their sharpness, are grounds for rejection under
the terms of 5.1.

5.3 Embrittlement is a potential condition of steel that is
cold-worked, depending on such factors as the steel type
(strength level, aging characteristics), thickness, degree of cold
work, and galvanizing process. The galvanizer, the designer
and the fabricator shall take precautions against embrittlernent.
The precautions to fabricate properly and prepare the material
for galvanizing to prevent embrittlement are described in
Practice A 143/A 143M.

Ncre 4—Low service temperatures increase the risk of brittle failure of
all plain carbon steels including those which have been galvanized. This
temperature embrittling effect varies with type of steel. The expected
service temperature should thus be taken into account when selecting
steels for galvanizing.

54 Malleable castings shall be of such composition as will
preclude the possibility that they become embrittled by the
galvanizing process, or they shall be either cooled from the
anneal, or subsequently heat-treated so as to immunize them
against embrittlement.

5.5 The zinc coating shall adhere tenaciously to the surface
of the base metal.

5.6 If the galvanized material covered by this specification
is bent or otherwise fabricated to the degree that causes the zinc
coatings to stretch or compress beyond the limit of elasticity,
any cracking or flaking of the coating resulting from the
bending or fabricating shall not be cause for rejection.

6. Sampling

6.1 Test specimens shall be selected at random from each
inspection lot.

6.2 The method of selection and sample size shall be agreed
upon between the galvanizer and the purchaser. Otherwise, the
sample size selected from each lot shall be as follows:

Number of Pieces in Lot Sample Size
3 or less all
4 {o 500 3
501 to 1200 5
1201 to 3200 8
3201 to 10 000 13
10 001 and over 20

6.3 A specimen that fails to conform to a requirement of this
specification shall not be used to determine the conformance to
other requirements.

6.4 The method of sampling for fasteners that are required
to meet the standards of the Fastener Quality Act is described
in Guide F 1470, Sample quantities and definitions of termi-
nology are included in the referenced specification.

7. Test Methods

7.1 Tests shall be made to ensure that the zinc coating is
being furnished in accordance with this specification and as
specified for the following:

7.1.1 Minimum coating weight [mass] or minimum coating
thickness in 4.3.

7.1.2 Finish and appearance in 3.1 and 5.2.

7.1.3 Embrittlement in 5.3 and 5.4.

7.1.4 Adherence in 5.5.

1.2 Average Weight [Mass] of Coaling:

7.2.1 The average weight [mass] of the zinc coating shall be
determined by weighing specimens after pickling and drying
and again after galvanizing unless the method described in
7.2.2 is used. The number of specimens that are used to
determine the average of an inspection lot shall be derived
from Section 6.

NaoTe 5—This method does not take into account the weight [mass] oﬁ
iron reacted from the article that is incorporated into the coating. It w1]1
thus underestimate coating weight [mass] by vp to approximately 10 %
Base metal reactivity will affect the extent of underestimation.

7.2.2 In the case of materials inspected after galvanizing;
the average weight [mass] of coating shall be determined by
stripping the number of specimens derived in Section 6 111
accordance with Test Method A 90/A 90M, and averaging the
results of the individual specimens, unless the method de-
scribed in 7.2.1 is used.

1.3 Average Thickness of Coating:

7.3.1 Inthe case of fasteners such as bolts, nuts, and screws,
the determination of the thickness of coating shall be made on
a portion of the article that does not include any threads.

7.3.2 The average thickness of coating shall be determined
by magnetic thickness gage in accordance with Practice E 376
unless the method described in 7.3.3 is used. The thickness
shall be measured on at least five widely separated spots on a
specimen. No individual spot measurement shall be cause for
rejection. If an individual spot does not provide a coating
thickness reading, this spot must be repaired in accordance
with 4.5. The five or more individual coating thickness
measurements on a specimen must be averaged to determine
the specimen average coating thickness. The average coating
thickness for the inspection 1ot is determined by averaging the

Copyright ASTHM International
Provided by IHS under license with ASTM
No reproduction or networking pemitted without license from IHS

|
Licensee=Dept of Transportation/5950087001
MNotfor Resale, 10/022012 151210 MDT



AiY A 153/A 153M - 09

specimen average coating thickness values for the mumber of
specimens derived from Section 6.

7.3.3 The thickness of coating shall be determined by cross
section and optical measurement in accordance with Test
Methed B 487, unless the method described in 7.3.2 is used.
The thickness thus determined is a point value. No less than
five such measurements shall be made at locations on the
specimen, which are as widely dispersed as practical, so as to
be representative of the whole surface of the specimen. The
average of no less than five such measurements is the specimen
average coating thickness. The average coating thickness for
the inspection lot is determined by averaging the specimen
average coating thickness values for the number of specimens
derived from Section 6.

74 Finish and Appearance—The test for finish and appear-
ance shall be conducted through visual inspection without
additional magnification.

7.5 Embriitlement—Hardware that is susceptible to em-
brittlement shall be tested in accordance with Practice A 143/
A 143M. The tests shall be performed through agreement
between the galvanizer and the purchaser.

7.6 Adherence—Determine adherence of the zinc coating to
the surface of the base metal by cutting or prying with the point
of a stout knife, applied with considerable pressure in a manner
tending to remove a portion of the coating. The adherence shall
be considered inadequate if the coating delaminates in the form
of a layer of skin so as to expose the base metal in advance of
the knife point. Do not use testing carried out at edges or
corners (points of lowest coating adherence) to determine
adherence of coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determine
failure.

8. Inspection

8.1 The inspector representing the purchaser shall have
access at all times while work on the contract of the purchaser
is being performed, to those areas of the manufacturer’s work
which concemn the application of the zinc coating to the
material ordered. The manufacturer shall afford the inspector
all reasonable facilities to satisfy him that the zinc coating is
being furnished in accordance with this specification. All
inspection and tests shall be made at the place of manufacture

prior to shipments, unless otherwise specified, and shall be so
conducted as not to interfere unnecessarily with the operation
of the works.

9. Rejection and Retest

9.1 For all galvanized articles except those fasteners that
must meet the requiremnents of the Fastener Quality Act, the
following sections are used to determine rejection and retest-
ing.

9.2 When partial inspection of materials to determine con-
formity with visual requirements of Section 5 warrants rejec-
tion of a lot, the galvanizer is not prohibited from sorting the
lot and submitting it once again for inspection.

9.3 The number of specimens in a sample of a lot permitted
to fail to conformance tests shall be agreed upon between the
galvanizer and the purchaser.

9.4 If a set of test specimens fails to conform to the
requirements of this specification, two additional sets shall be
tested, both of which shall conform to the requirements in
every respect, or the lot of material represented by the
specimens shall be rejected.

9.5 Materials that have been rejected for reasons other than
embrittlement are not prohibited from being stripped, regalva-
nized, and resubmitted for test and inspection. They shall then
conform to the requirements of this specification.

10. Packaging

10.1 The supplier shall employ such methods of packaging
zinc-coated articles as shall be required to ensure their receipt
by the purchaser in satisfactory condition, with the use to be
made of the article being taken into consideration.

11. Certification

11.1 When specified in the purchase order or contract, the
purchaser shall be furnished certification that samples repre-
senting each inspection lot have been either tested or inspected
as directed by this specification and the requirements have been
met. When specified in the purchase order or contract, a report
of the test results shall be fumished.

12. Keywords

12.1 coatings, zinc; galvanized coatings; steel hardware,
zinc coated; steel products, metallic coated; zine coatings, steel
products
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SUMMARY OF CHANGES

Committee AO5 has identified the location of selected changes to this standard since the last issue,
A 153/A 153M - 03, that may impact the use of this standard. (May 1, 2009)

(1) Revised 4.2 and 4.2.1 to add new zinc standard B 960.

ASTM Intemational takes no position respecting the validity of any patent rights asserted in connection with any ftem mentioned
in this standard. Users of this standard are expressly advised that detenmination of the validity of any such patent nights, and the risk

of infringement of such rights, are entirely their own responsibiiity

This standard is subject to revision at any time by the responsibie technical commitiee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comiments are invited efther for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your cormments will receive careiuf consideration at a meeting of the
responsible technical commitiee, which you may attend. IT you feef that your cotmments have not received a fair heanng you shouid
make your views inown to the ASTM Commitlee on Standards, at the address shown below.

This standard is copyrighted by ASTM fntemational, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be oblfained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or sewice@astimorg (e-maf); or throtgh the ASTM website

(www.astm org).
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INTERNATIONAL

Standard Specification for

Quenched and Tempered Alloy Steel Bolts, Studs, and Other

Externally Threaded Fasteners'

This standard is issued under the fixed designation A354; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This specification? covers the chemical and mechanical
requirements of quenched and tempered alloy steel bolts, studs,
and other externally threaded fasteners 4 in. and under in
diameter for application at normal atmospheric temperatures,
where high strength is required and for limited application at
elevated temperature (Note 1). Any alloy steel capable of
meeting the minimum mechanical and chemical properties set
forth in this specification may be used.

Note 1—For bolts, studs, or other externally threaded fasteners, to be
used at elevated temperatures, refer to Specification A193/A193M.

1.2 Two levels of bolting strength are covered, designated
Grades BC and BD. Selection will depend upon design and the
stresses and service for which the product is to be used.

Note 2—Quenched and tempered alloy steel bolts for structural steel
joints up through 1Y% in. in diameter are covered in Specification A490.
Alloy steel bolts, studs, and other externally threaded fasteners (that is,
heavy hex-structural bolts over 1% in., hex bolts, anchor bolts, and
countersunk bolts) exhibiting similar mechanical properties to bolts
conforming to Specification A490 shall be covered by Grade BD of this
specification.

When bolts of Grade BD of this specification are considered for
pretentioned applications in excess of 50 % of the bolt tensile strength, the
additional requirements of head size, maximum tensile strength, nut size
and strength, washer hardness, tests, and inspections contained in Speci-
fication A490 should be carefully considered.

1.3 Nuts are covered in Specification A563. Unless other-
wise specified, the grade and style of nut for each grade of
fastener shall be as follows:

! This specification is under the jurisdiction of ASTM Committee F16 on
Fasteners and is the direct responsibility of Subcommittee F16.02 on Steel Bolts,
Nuts, Rivets and Washers.

Current edition approved Dec. 15, 2011. Published December 2011. Originally
approved in 1952. Last previous edition approved in 2007 as A354 —07a. DOIL:
10.1520/A0354-11.

2 For ASME Boiler and Pressure Vessel Code applications see related Specifi-
cation SA-354 in Section II of that Code.

Nut Grade and
Grade of Fastener and Surface Finish Style”
BC, plain (or with a coating of insufficient thick-
ness to require over-tapped nuts)
BC, zinc-coated (or with a coating thickness re-
quiring over-tapped nuts)
BD, all finishes

C, heavy hex
DH, heavy hex

DH, heavy hex

“ Nuts of other grades and styles having specified proof load stresses (Speci-
fication A563, Table 3) greater than the specified grade and style of nut are
suitable.

1.4 The values stated in inch-pound units are to be regarded
as the standard.

1.5 Terms used in this specification are defined in Termi-
nology F1789 unless otherwise defined herein.

2. Referenced Documents

2.1 ASTM Standards:?

A193/A193M Specification for Alloy-Steel and Stainless
Steel Bolting for High Temperature or High Pressure
Service and Other Special Purpose Applications

A490 Specification for Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi Minimum Tensile Strength

AS563 Specification for Carbon and Alloy Steel Nuts

A751 Test Methods, Practices, and Terminology for Chemi-
cal Analysis of Steel Products

B695 Specification for Coatings of Zinc Mechanically De-
posited on Iron and Steel

D3951 Practice for Commercial Packaging

F436 Specification for Hardened Steel Washers

F606 Test Methods for Determining the Mechanical Prop-
erties of Externally and Internally Threaded Fasteners,
Washers, Direct Tension Indicators, and Rivets

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard.
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F788/F788M Specification for Surface Discontinuities of
Bolts, Screws, and Studs, Inch and Metric Series

F1470 Practice for Fastener Sampling for Specified Me-
chanical Properties and Performance Inspection

F1789 Terminology for F16 Mechanical Fasteners

F2329 Specification for Zine Coating, Hot-Dip, Require-
ments for Application to Carbon and Alloy Steel Bolts,
Screws, Washers, Nuts, and Special Threaded Fasteners

22 ASME Standards:*

B1.1 Unified Screw Threads

B18.2.1 Square and Hex Bolts and Screws, Inch Series

B18.24 Part Identifying Number (PIN) Code System Stan-
dard for B18 Fastener Products

3. Ordering Information

3.1 Orders for bolts and studs (including nuts and accesso-
ries) under this specification shall include the following:

3.1.1 ASTM designation and year of issue,

3.1.2 Name of product (that is, bolt or stud),

3.1.3 Grade (that is, BC or BD),

3.1.4 Quantities (number of pieces by size, including nuts),

3.1.5 Size and length,

3.1.6 Washers—Specify quantity and size (separate from
bolts) (4.3),

3.1.7 Zinc Coaling—When zinc-coated Grade BC fasteners
are required, specify the zinc-coating process required, for
example hot-dip, mechanically deposited, or no preference (see
4.4).

3.1.8 Other Finishes—Specify other protective finish, if
required.

3.1.9 Specify if inspection at point of manufacture is re-
quired,

3.1.10 Specify if Certification (Section 14) is required, and

3.1.11, Specify additional testing (Section 9) or special
requirerments.

3.1.12: For establishment of a part identifying system, see
ASME B18.24.

4. Matefials and Manufacture

4.1 The steel shall be made by the open-hearth, electric-
furnace, ‘or basic-oxygen process.

4.2 All fasteners shall be heat-treated. At the option of the
manufacturer, heat treatment may be performed on the raw
material, during the manufacturing operations, or after final
machining. Heat treatment shall consist of quenching in a
liquid medium (except Grade BD sizes 1% in. and smaller shall
be quenched in oil) from above the transformation temperature
and then temperating by reheating to a temperature of not less
than BOO°F (427°C) for Grade BC and for Grade BD.

4.3 When used, suitable hardened washers shall be
quenched and tempered (non-carburized) in accordance with
Specification F436.

44 Zinc Coalings, Hol-Dip and Mechanically Deposifed:

4 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Three Park Ave., New York, NY 10016-5990, http:/
WWW.asIIe.0rg.

4.4.1 When zinc-coated fasteners are required, the pur-
chaser shall specify the zinc coating process, for example,
hot-dip, mechanically deposited, or no preference.

4.4.2 When “hot-dip” is specified, the fasteners shall be zinc
coated by the hot-dip process in accordance with the require-
ments of Specification F2329,

4.4.3 When mechanically deposited is specified, the fasten-
ers shall be zinc-coated by the mechanical-deposition process
in accordance with the requirements of Class 55 of Specifica-
tion B695.

4.4.4 When no preference is specified, the supplier may
fumish either a hot-dip zinc coaling in accordance with
Specification F2329, or a mechanically deposited zinc coating
in accordance with Specification B695, Class 55. Threaded
components (bolts and nuts) shall be coated by the same
Zinc-coating process and the supplier’s option is limited to one
process per item with no mixed processes in a lot.

Note 3—When the intended application requires that assembled ten-
sion exceeds 50 % of minimum bolt proof load, an anti-galling lubricant
may be needed. Application of such a lubricant to nuts and a test of the
lubricant efficiency are provided in Supplementary Requirement S1 of
Specification A563 and should be specified when required.

4.5 Zinc-coated bolts and nuts shall be shipped in the same
container unless specifically requested otherwise by the pur-
chaser.

Note 4—Research conducted on bolts of similar material and manu-
facture indicates that hydrogen-stress cracking or stress cracking corrosion
may occur on hot-dip galvanized Grade BD bolts.

5. Chemical Composition

5.1 All fasteners shall be made from alloy steel conforming
to the chemical composition requirements in accordance with
Table 1. The steel shall contain sufficient alloying elements to
qualify it as an alloy steel.

NaTe 5—Steel is considered to be alloy, by the American Iron and Steel
Institute, when the maximum of the range given for the content of alloying
elements exceeds one or more of the following limits: manganese, 1.65 %;
silicon, 0.60 %; copper, 0.60 %; or in which a definite range or a definite
minimum quantity of any of the following elements is specified or
required within the limits of the recognized field of constructional alloy
steels: aluminum, chromiom up to 3.99 %, cobalt, columbinm, molybde-
num, nickel, titanium, tungsten, vanadium, zirconium, or any other
alloying elements added to obtain a desired alloying effect.

5.2 Product analysis may be made by the purchaser from
finished material representing each lot of fasteners. The chemi-
cal composition thus determined shall conform to the require-
ments given in Table 1. Choice of alloy steel composition
necessary to ensure meeting the specified mechanical require-
ments shall be made by the manufacturer and shall be reported
to the purchaser for information purposes only.

5.3 Application of heats of steel to which bismuth, sele-
nium, tellurium, or lead has been intentionally added shall not
be permitted.

5.4 Chemical analyses shall be performed in accordarce
with Test Methods, Practices, and Terminology A751.

6. Mechanical Properties

6.1 Fasteners shall not exceed the maximum hardness speci-
fied in Table 2. Fasteners less than three diameters in length
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TABLE 1 Chemical Requirements

Alloy Steel
Element Heal Analysis, % Product
Analysis, %
Carbon:
For sizes through 030 1o 053 028 to 0.55
112 in.
For sizes larger than 03510053 0.33 1o 0.55
112 in.
Manganese, min 0.60 0.57
Phosphorus, max 0.035 0.040
Sulfur, max 0040 0045
Alloying Elements A A
Alloy Steel with Boron Addition
Element Heat Product
Analysis, % Analysis, %
Carbon
For sizes through 0.30-048 0.28-050
114&in.
For sizes larger than 0.35-053 0.35-0.55
11&i0n.
Manganese, min 0.60 0.57
Phosphorus, max 0.040 0.045
Sulfur, max 0.040 0.045
Boron

0.0005-0.003 0.0005-0.003
A A

Alloying Elements

“Steal, as defined by the American Iron and Steel Institute, shall be considered
fo be alloy when the maximum of the range given for the content of alloying
elements exceeds one or more of the following limits: Manganese, 1.65 %; silicon,
0.60 %; copper, 0.60 % or in which a definite range or a definite minimum quantity
of any of the following elemenis is specified or required within the limits of the
recognized field of constructional alloy steels: aluminum, chromium up to 3 99 %,
cobalt, columbium, molybdenum, nickel, titanium, tungsten, vanadium, zirconium,
or any other alloying elements added to obtain a desired alloying effect.

TABLE 2 Hardness Requirements for Full-Size Fasteners

Hardness
Size, in. Grade Brinell Rockwell C
Minimum  Maximum  Minimum  Maximum
Va o 214 BC 255 331 26 36
Owver 212 BC 235 311 22 33
Va o 274 BD 311 363 33 39
Owver 214 BD 293 363 3 39

and studs less than four diameters in length shall have hardness
values not less than the minimum nor more than the maximum
hardness limits required in Table 2, as hardness is the only
requirement.

6.2 Fasteners 13& in. in diameter or less for Grade BC and
1% in. in diameter or less for Grade BD, other than those
excepted in 6.1, shall be tested full size and shall conform to
the tensile strength and either the proof load or the vield
strength requirements in accordance with Table 3.

6.3 Fasteners larger than 13 in. in diameter for Grade BC
and fasteners larger than 1% in. in diameter for Grade BD,
other than those excepted in 6.1, shall preferably be tested full
size and when so tested, shall conform to the tensile strength
and either the proof load or yield strength requirements in
accordance with Table 3. When equipment of sufficient capac-
ity for full-size testing is not available, or when the length of
the fastener makes full-size testing impractical, machined
specimens shall be tested and shall conform to the require-
ments in accordance with Table 4. In the event that fasteners

Copyright ASTHM International
Provided by IHS under license with ASTM
No reproduction or networking pemitted without license from IHS

are tested by both full-size and by the machined test specimen
methods, the full-size test shall govern if a controversy
between the two methods exists.

6.4 For fasteners on which both hardness and tension tests
are performed, acceptance based on tensile requirements shall
take precedence in the event that there is controversy over low
readings of hardness tests.

7. Dimensions

7.1 Bolts—Unless otherwise specified, the bolts shall be
Hex Head with dimensions conforming to the latest issue of
ASME B18.2.1.

7.2 Studs—Studs shall have dimensions conforming to
those specified by the purchaser.

1.3 Threads:

7.3.1 Unless otherwise specified, threads shall be the Uni-
fied National Coarse Thread Series as specified in B1.1, and
shall have Class 2 A tolerances.

7.3.2 When specified, threads shall be the Unified National
Fine Thread Series, 8-Pitch Thread Series for sizes over 1 in. or
14-Pitch UNS on 1 in. size as specified in ANST B1.1 and shall
have Class 2A tolerances.

7.3.3 Unless otherwise specified, bolts and studs to be used
with nuts or tapped holes that have been tapped oversize, in
accordance with Specification A563, shall have Class 2A
threads before hot dip or mechanically deposited zine coating.
After zinc coating, the maximum limit of pitch and major
diameter may exceed the Class 2A limit by the following
amount:

Diameter, in. Oversize Limit, in. (mmy?
T 0016
e, 3 0.017
The |, VA 0.018
%46 10 34 | incl 0.020
T 0022
10to 1% | incl 0024
136 11 0027
1% 1o 4.0, incl 0050

A These values are the same as the overtapping required for zing-coated nuts in
Specification AS63.

8. Workmanship

8.1 Surface discontinuity limits shall be in accordance with
Specification F788/H788M.

9. Number of Tests

9.1 Testing Responsibility:

9.1.1 Each lot shall be tested by the manufacturer prior to
shipment in accordance with the lot identification control
quality assurance plan in 9.2 through 9.6.

9.1.2 When fasteners are furnished by a source other than
the manufacturer, the responsible party as defined in 12.1 shall
be responsible for ensuring that all tests have been performed
and the fasteners comply with the requirements of this speci-
fication.

9.2 Purpose of Lot Inspection—The purpose of a lot inspec-
tion program is to ensure that each lot conforms to the
requirements of this specification. For such a plan to be fully
effective it is essential that secondary processors, distributors,
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TABLE 3 Tensile Requirements for All Full-Size Fasteners—Inch-Pound Units
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Bolt Threads Stress Grade BC Grade BD
7 A
Si'ﬁe’ iEﬁL Airr?ag’ Tansile Yield Tansile Yield
’ ’ Strength, Proof Load, Strengih Strength, Proof Load, Strength
min, Ibf? min, lbfe (0.2 % offset), min, b= min, Ibf™ (0.2 % offset),
min, Ibf? min, b
1 2 3 4 5 6 7 8 9
Va 20 00318 4 000 3350 3450 4 750 3800 4100
a 28 0.0364 4 550 3820 3 950 5 450 4 350 4700
s 18 0.0524 6 550 5500 5700 7 850 6 300 G 800
e 24 0.0580 7250 G 090 6 300 8 700 6 950 7500
B 16 0.0775 9700 8150 8450 11 650 9300 10 075
B 24 0.0878 11 Q00 9220 9 550 13 200 10 500 11 400
s 14 01063 13 300 11 150 11 600 15 950 12 750 13 850
s 20 01187 14 840 12470 12 900 17 800 14 200 15 400
h 13 01419 17 750 14 900 15 450 21 300 17 050 18 500
v 20 01599 19 990 16 790 17 400 24 000 19 200 20 750
Yie 12 0182 22 750 19100 19 850 27 300 21850 23 600
e 18 0.203 25400 21400 22100 30400 24 400 26 350
% 11 0226 28 250 23750 24 650 33 900 27100 29 400
%5 18 0.256 32 000 26 800 27 900 38400 30 700 33 250
Fa 10 0.334 41 750 35050 36 400 50100 40100 43 400
%4 16 0.373 45 600 39100 40 650 56 000 44 800 48 450
h ] 0462 57 750 48 500 50 350 69 300 55 450 60 100
s 14 0.509 63 600 53400 55 450 76400 61 100 66 150
1 8 0.606 75 750 63 650 66 050 90 900 72700 78 800
1 12 0.663 82 900 69 700 72250 99 400 79 600 86 150
1 14 UNS 0.679 84 900 71300 74 400 101 900 81 500 88 250
1% 7 0.763 95 400 80100 83150 114 450 91 550 99 200
1% 8 0.790 98 750 82 950 86 200 118 500 94 800 102 700
115 12 0856 107 000 89 800 93 300 128 400 102 700 111 250
114 7 0969 121150 101 750 105 600 145 350 116 300 126 000
114 8 1.000 125 000 105 000 109 000 150 000 120 000 130 000
114 12 1073 134100 112 600 116 950 161 000 128 800 139 450
135 4] 1155 144 400 121 300 125 900 173 250 138 600 150 200
135 8 1.233 154150 129 450 134 400 185 000 148 000 160 300
135 12 1.315 164 400 138 100 143 300 197 200 157 800 170 850
112 4] 1.405 175650 147 550 153 150 210750 168 600 182 500
112 8 1.492 186 500 156 650 162 250 233 800 175050 194 000
115 12 1581 197 600 166 000 172 300 237 200 189 700 205 500
134 5 190 237 500 199 500 207 100 285 000 228 000 247 000
134 8 208 260 000 218 400 226 700 312 000 249 600 270 000
2 415 250 312 500 262 500 272 500 375000 300 000 325 000
2 8 277 346 250 290 850 301 950 415 000 332 400 360 000
214 415 395 406 250 341 250 354 250 487 000 390 000 422 500
214 8 354 445 000 373 800 388 050 534 000 422 200 462 80O
2% 4 4.00 500 000 420 000 436 000 600 000 480 000 520 000
215 8 444 550 000 466 200 483 950 B6& 000 532 800 577 200
234 4 493 566 950 468 350 488 050 690 200 517 650 566 950
234 8 543 624 450 515 850 537 550 750 200 570150 624 450
3 4 597 686 550 567 150 581 050 835 800 626 850 686 550
3 8 6.51 748 650 618450 644 500 911 400 683 550 748 650
34 4 7.10 816 500 674 500 702 900 994 000 745 500 816 500
34 8 7.69 884 350 730 550 761 300 1076 600 807 650 884 350
316 4 833 957 950 791 350 824 650 1166 200 874 650 957 950
316 8 896 1 030 400 851 200 887 050 1254 400 940 800 1030 400
334 4 9 66 1110 900 917 700 956 350 1352 400 1014 300 1110 900
334 8 1034 1199100 983 300 1023 650 1447 600 1085700 1189100
4 4 11.08 1274200 1052 600 1 096 900 1551 200 1163400 1274 200
4 8 11.81 1358 200 1122 000 1169 200 1653 400 1240050 1358 150

A Slress Area, in 2= 0.7854 [ — 0.9743/ n]? where D = nominal diameler, in, and » = threads/in.
5Based on 125 000 psi for sizes 74 to 214 in_, inclusive

“Based on 105 000 psi for sizes ¥4 to 21 In., inclusive,
“Based on 109 000 psi for sizes ¥4 lo 2% in., inclusive,
SBased on 150 000 psi for sizes Vs to 24 in., inclusive,
FBased on 120 000 psi for sizes V4 lo 2% in_, inclusive,
% Based on 130 000 psi for sizes ¥4 to 2% in_, inclusive,
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TABLE 4 Mechanical Requirements for Machined Specimens

Tensile Yield Strength Elonga- Reduc-
Strength (0.2 % offset), fion in tion
Grade Size, in. min, psi min, psi 2in. of
min, %  Area,
min, %
BC s to 2142 | incl 125 000 109 000 16 50
BC Over 21 115 000 99 000 16 45
BD s to 214 | incl 150 000 130 000 14 40
BD Over 21 140 000 115 000 14 40

and purchasers maintain the identification and integrity of each
lot until the product is installed.

9.3 Lot Processing—All fasteners shall be processed in
accordance with a lot identification-control quality assurance
plan. The manufacturer, secondary processors, and distributors
shall identify and maintain the integrity of each lot of fasteners
from raw-material selection through all processing operations
and treatments to final packing and shipment. Each lot shall be
assigned its own lot-identification number, each lot shall be
tested, and the inspection test reports for each lot shall be
retained.

94 Lot Definition—A lot is a quantity of a uniquely
identified fastener product of the same nominal size and length
produced consecutively at the initial operation from a single
mill heat of material and heat treatment lot and processed at
one time, by the same process, in the same manner so that
statistical sampling is valid. The identity of the lot is main-
tained throughout all subsequent operations and packaging.

9.5 Number of Tests—The minimum mumber of tests from
each production lot for the tests specified below shall be in
accordance with Guide F1470.

Hardness Coaling Weight/Thickness

Tensile Workmanship (Surface Disconti-
nuities Section 8)

Proof Load

9.5.1 The number of tests for dimensional and thread fit
compliance shall be in accordance with the quality assurance
provisions of the referenced dimensional standards.

9.6 If any test specimen shows defective machining it may
be discarded and another specimen substituted.

10. Test Methods

10.1 Test methods shall be conducted in accordance with
Test Methods F606.

10.2 Proof load, rather than vield strength determination is
preferred and shall be the arbitration method for fasteners 1%
in. and under in diameter.

10.3 Hexagon bolts shall be tested by the wedge tension
method. Fracture shall be in the body or threads of the bolt
without any fracture at the junction of the head and body.

10.3.1 At the option of the manufacturer, the yield strength
test (Method 2, Yield Strength paragraph of Test Methods
F606) and the wedge tension test (Wedge Tension Testing of
Full-Size Product paragraph, both from the Test Method
section of Test Methods F606) may be accomplished concur-
rently to satisfy 10.2 and 10.3.

104 Studs and bolts other than those in 10.3 shall be tested
by the axial tension method.

10.4.1 At the option of the manufacturer, the yield strength
test and the axial tension test may be accomplished concur-
rently to satisfy 10.2 and 10.4.

10.5 The speed of testing determined with a free running
crosshead shall be a maximum of ¥ in. (3.2 mm)/min for the
bolt proof load (or yield strength) determination and a maxi-
mum of 1 in. (254 mm)/min for the tensile strength determi-
nation.

11. Inspection

11.1 If the inspection described in 11.2 is required by the
purchaser, it shall be specified in the inquiry and contract or
purchase order.

11.2 The inspector representing the purchaser shall have
free entry to all parts of the manufacturer’s works that concern
the manufacture of the material ordered. The manufacturer
shall afford the inspector all reasonable facilities to satisfy him
that the material is being furnished in accordance with this
specification. All tests and inspections required by the specifi-
cation that are requested by the purchaser’s representative shall
be made before shipment, and shall be conducted as not to
interfere unnecessarily with the operation of the works.

12. Responsibility

12.1 The party responsible for the fastener shall be the
organization that supplies the fastener to the purchaser.

13. Rejection and Rehearing

13.1 Material that fails to conform to the requirements of
this specification may be rejected. Rejection should be reported
to the producer or supplier promptly and in writing. In case of
dissatisfaction with the results of the test, the producer or
supplier may make claim for a rehearing.

14. Certification

14.1 When specified on the purchase order, the manufac-
turer or supplier, whichever is the responsible party in accor-
dance with Section 12, shall furnish the purchaser a test report
which includes the following: :

14.1.1 Product description, grade, quantity, ASTM Specifi-
cation Number and issue date,

14.1.2 Alloy grade (AISI, SAE, UNS, etc.), heat analysis,
and heat number, and type of quench,

14.1.3 Results of hardness, tensile, and proof load tests, as
applicable,

14.1.4 Statement of compliance to Protective Coating
Specification (if applicable),

14.1.5 Statement of compliance with the surface disconti-
nuity requirements of Specification F788/F788M,

14.1.6 Statement of compliance dimensionally,

14.1.7 Report, describe, or illustrate manufacturer’s mark-
ings and their location,

14.1.8 Lot number, purchase order number, and date
shipped,

14.1.9 Country of origin, and

14.1.10 Title and signature of the individual assigned certi-
fication responsibility by the company officers, with complete
mailing address.
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14.2 Failure to include all the required information on the
test report shall be cause for rejection.

15. Product Marking

15.1 Manufacturers Ildentification—All products shall be
marked by the manufacturer with a unique identifier to identify

15.3.5 Grade and manufacturer’s or private label distribu-
tor’s identification shall be separate and distinct. The two
identifications shall preferably be in different locations and
when on the same level shall be separated by at least two
spaces.

16. Packaging and Package Marking

the manufacturer or private label distributor, as appropriate.

15.2 Grade Identification:

15.2.1 All Grade BC products shall be marked “BC”.

15.2.2 All Grade BD products shall be marked “BD”. In
addition to the “BI)” marking, the product may be marked with
6 radial lines 60° apart il manufactured from alloy steel
conforming to the requirements of this specification.

15.3 Marking Location and Methods:

15.3.1 Bolts shall be marked on the top of the bolt head.

15.3.2 Where studs have both coarse and fine threads, all
markings shall appear on the coarse thread end or, if preferred,
the manufacturer’s identification shall appear on the fine thread
end and the grade marking on the coarse thread end.

15.3.3 Continuous thread studs may be marked on either
end.

15.3.4 All markings may be raised or depressed at the
manufacturer’s option.

16.1 Packaging:

16.1.1 Unless otherwise specified, packaging shall be in
accordance with Practice D3951.

16.1.2 When special packaging requirements are required,
they shall be defined at the time of the inquiry and order.

16.2 Package Marking:

16.2.1 Bach shipping unit shall include or be plainly marked
with the following information:

16.2.1.1 ASTM designation and grade,

16.2.1.2 Size,

16.2.1.3 Name and brand or trademark of the manufacturer,

16.2.1.4 Number of pieces,

16.2.1.5 Purchase order number, and

16.2.1.6 Country of origin.

17. Keywords
17.1 alloy steel; bolts; steel; studs

SUPPLEMENTARY REQUIREMENTS

S1. Marking

S1.1 Studs that are continuously threaded with the same
class of thread shall be marked on each end with the marking
in accordance with Section 15,

S1.2 Marking small sizes (customarily less than 0.375 in.
{9.525 mm) may not be practical. Consult the producer for the
minimum size that can be marked.

SUMMARY OF CHANGES

Committee F16 has identified the location of selected changes to this standard since the last issue (A354-07a)
that may impact the use of this standard. (Approved Dec. 15, 2011.)

(1) Revised—Table 1.

ASTM Intemationai takes no position respecting the validity of any patent rights asserted in connection with any itemm mentioned
in this standard. Users of this standard are expressly advised that detenmination of the validity of any such patent rights, and the risk
of infringemeant of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsibie technical committee and must be reviewed every five years and
if not revised, efther reapproved or withdrawn. Your comments are invited efther for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your cormmments Will receive careitd consideration at a mesting of the
responsible technical committes, which you may attend. It vou feel that your comments have not received a fair hearing your shoudd
make Your views known to the ASTM Comimittee on Standards, at the address shown befow.

This standard is copyrighted by ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, Wast Conshohocien, PA 19428-2959,
United States. Individual reprints (single or muftiple copies) of this standard may be oblained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or sewice@astim.org (e-maii); or throtigh the ASTM website
(www.astm.org). Penmission rghts fo photocopy the standard may aiso be sectred from the ASTM website (www.astm.org/
COPYRIGHT/).

Copyright ASTHM International
Provided by IHS under license with ASTM
No reproduction or networking pemitted without license from IHS

)
Licensee=Dept of Transportation/5950087001
MNotfor Resale, 011182013 17.16:58 MST



QGPIM) Designation: A490 — 12

“m’

INTERNATIONAL

Standard Specification for

American Association State
Highway and Transportation
Officials Standard

AASHTO No.: M 253

Structural Bolts, Alloy Steel, Heat Treated, 150 ksi Minimum

Tensile Strength’

This standard is issued under the fixed designation A490; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This specification covers two types of quenched and
tempered, alloy steel, heavy hex structural bolts having a
tensile strength of 150 to 173 ksi.

1.2 These bolts are intended for use in structural connec-
tions. These connections are covered under the requirements of
the Specification for Structural Joints Using Specification A325
or A490 bolts, approved by the Research Council on Structural
Connections; endorsed by the American Institute of Steel
Construction and by the Industrial Fastener Institute.”

1.3 The bolts are furnished in sizes Y2 to 1% in., inclusive.
They are designated by type denoting chemical composition as
follows:

Type Description
Type 1

Type 2
Type 3

Medium carbon alloy steel
Withdrawn in 2002
Weathering steel

1.4 This specification provides that heavy hex structural
bolts shall be furnished unless other dimensional requirements
are specified on the purchase order.

1.5 Terms used in this specification are defined in Termi-
nology F1789 unless otherwise defined herein.

1.6 For metric bolts, see Specification A490M Classes 10.9
and 10.9.3

1.7 The values stated in inch-pound units are to be regarded
as standard. No other units of measurement are included in this
standard.

1.8 The following safety hazards caveat pertains only to the
Test Methods portion, Section 12 of this specification: This
standard does not purport to address all of the safety concerns,
if any, associated with its use. It is the responsibility of the user

! This specification is under the jurisdiction of ASTM Committee F16 on
Fasteners and is the direct responsibility of Subcommittee F16.02 on Steel Bolts,
Nuts, Rivets and Washers.

Current edition approved April 1, 2012. Published April 2012. Originally
approved in 1964. Last previous edition approved in 2011 as A490—11. DOL
10.1520/A0490-12.

2 Available from American Institute of Steel Construction (AISC), One E.
Wacker Dr., Suite 700, Chicago, IL 60601-2001, http://www.aisc.org.

of this standard to establish appropriate safety and health
practices and determine the applicability of regulatory limita-
tions prior to use.

2. Referenced Documents

2.1 ASTM Standards:>

A194/A194M Specification for Carbon and Alloy Steel
Nuts for Bolts for High Pressure or High Temperature
Service, or Both

A325 Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

A354 Specification for Quenched and Tempered Alloy Steel
Bolts, Studs, and Other Externally Threaded Fasteners

A490M Specification for High-Strength Steel Bolts, Classes
10.9 and 10.9.3, for Structural Steel Joints (Metric)

AS563 Specification for Carbon and Alloy Steel Nuts

A751 Test Methods, Practices, and Terminology for Chemi-
cal Analysis of Steel Products

D3951 Practice for Commercial Packaging

E384 Test Method for Knoop and Vickers Hardness of
Materials

E709 Guide for Magnetic Particle Testing

E1444 Practice for Magnetic Particle Testing

F436 Specification for Hardened Steel Washers

F606 Test Methods for Determining the Mechanical Prop-
erties of Externally and Internally Threaded Fasteners,
Washers, Direct Tension Indicators, and Rivets

F788/F788M Specification for Surface Discontinuities of
Bolts, Screws, and Studs, Inch and Metric Series

F959 Specification for Compressible-Washer-Type Direct
Tension Indicators for Use with Structural Fasteners

F1136 Specification for Zinc/Aluminum Corrosion Protec-
tive Coatings for Fasteners

F1470 Practice for Fastener Sampling for Specified Me-
chanical Properties and Performance Inspection

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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F1789 Terminology for F16 Mechanical Fasteners

F2328 Test Method for Determining Decarburization and
Carburization in Hardened and Tempered Threaded Steel
Bolts, Screws and Studs

F2833 Specification for Corrosion Protective Fastener
Coatings with Zinc Rich Base Coat and Aluminum
Organic/Inorganic Type

G101 Guide for BEstimating the Atmospheric Corrosion
Resistance of Low-Alloy Steels

22 ASME Standards:*

B1.1 Unified Screw Threads

B18.2.6 Fasteners for Use in Structural Applications

B18.24 Part Identification Number (PIN) Code System
Standard for B18 Fastener Products

2.3 IFI Standard:®

IFT 144 Test Evaluation Procedures for Coating Qualifica-
tion Intended for Use on High-Strength Bolts

3. Ordering Information

3.1 Orders for heavy hex structural bolts under this speci-
fication shall include the following:

3.1.1 Quantity (number of pieces of bolts and accessories );

3.1.2 Size, including nominal bolt diameter, thread pitch,
and bolt length. The thread length shall not be changed;

3.1.3 Name of product: heavy hex structural bolts, or other
such bolts as specified;

3.1.4 Type of bolt (Type 1 or 3). When type is not specified,
either Type 1 or Type 3 shall be furnished at the supplier’s
option;

3.1.5 ASTM designation and year of issue,

3.1.6 Other components such as nuts, washers, and washer-
type direct tension indicators, if required;

3.1.7 Test Reports, if required (see Section 15); and

3.1.8 Protective coating per Specification F1136, Grade 3, if
required. See 4.3.

3.1.9 Protective coating per Specification F2833, Grade 1, if
required. See 4.3.

3.1.10 Special requirements.

3.1.11 For establishment of a part identifying system, see
ASME B18.24.

Nere 1—A typical ordering description follows: 1000 pieces 1-8 in.
dia X 4 in. long heavy hex structural bolt, Type 1, ASTM A490 — 02; each
with two hardened washers, ASTM F436 Type 1, and one heavy hex nut,
ASTM A563 Grade DH.

3.2 Recommended Nuis:

3.2.1 Nuts conforming to the requirements of Specification
A563 are the recommended nuts for use with Specification
A490 heavy hex structural bolts. The nuts shall be of the class
and have a surface finish for each type of bolt as follows:

Bolt Type and Finish Nut Class and Finish

1, plain (uncoated) A563—DH, DH3 plain {uncoated)

4 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Three Park Ave., New York, NY 10016-5990, http:/
WWW.ASITE.0rg.

° Available from Industrial Fastener Institute, (IFD), 6363 Oak Tree Boulevard,
Independence, OH 44131. http://www.industrial-fasteners.org.

AbB3—coaled in accordance with
Specification F1136, Grade 5
of Specification F2833, Grade 1.

1, coaled in accordance
with Specification F1136, Grade 3
ol Specification F2833, Grade 1.

3, weathering steel A563—DH3, weathering steel

3.2.2 Alternatively, muts conforming to Specification A194/
A194M Gr. 2H plain (uncoated) are considered a suitable
substitute for use with Specification A490 Type 1 heavy hex
structural bolts.

3.3 Recommended Washers—Washers conforming to Speci-
fication F436 are the recommended washers for use with
Specification A490 heavy hex structural bolts. The washers
shall have a surface finish for each type of bolt as follows:

Bolt Type and Finish Washer Finish

1, plain (uncoaled) plain (uncoated)

1, coated in accordance plain, coated in accordance
with F1136, Grade 3 or F2833, Grade 1 with F1136, Grade 3 or F2833, Grade 1.

3, weathering sleel weathering steel

3.4 Other Accessories—When compressible washer type
direct tension indicators are specified to be used with these
bolts, they shall conform to Specification F959 Type 490.

4. Materials and Manufacture

4.1 Heal Trealment—Type 1 and Type 3 bolis shall be heaﬁ:
treated by quenching in oil from the austenitic temperature and.
then tempered by reheating to a temperature of not less than.
800°F.

4.2 Threading—The threads shall be cut or rolled.

4.3 Proteclive Coalings:

4.3.1 When a protective coating is required and specified,
the bolts shall be coated with Zinc/Aluminum Corrosion
Protective Coatings in accordance with Specification F1136,
Grade 3 or Specification F2833, Grade 1. These coatings have
been qualified based on the findings of an investigation
founded on TFT 144, ©

4.3.2 No other metallic coatings are permitted unless autho-
rized by Committee F16. Future consideration of any coating
will be based on results of testing performed in accordance
with the procedures in IFI 144, and submitted to Committee
F16 for review (See note 2).

Note 2—TFor more detail see the H. E. Townsend Report “Effects of
Zinc Coatings on Stress Corrosion Cracking and Hydrogen Embrittlement
of Low Alloy Steel,” published in Metallurgical Transactions, Vol. 6, April
1975,

5. Chemical Composition

5.1 Type 1 bolts shall be alloy steel conforming to the
chemical composition specified in Table 1. The steel shall
contain sufficient alloying elements to qualify it as an alloy
steel (see Table 1, foolnote A.).

5.2 Type 3 bolts shall be weathering steel conforming to the
chemical composition requirements in Table 2. See Guide
G101 for methods of estimating the atmospheric corrosion
resistance of low alloy steel.

é Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR:F16-1001.
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TABLE 1 Chemical Requirements for Type 1 Bolis

Alloy Sleel
Element Heat Product
Analysis, % Analysis, %
Carbon
For sizes through 13 in. 0.30-048 0.28-050
For size 114 in. 0.35-053 0.33-0.55
Phosphorus, max 0.040 0.045
Manganese, min 0.60 0.57
Sulfur, max 0.040 0.045
Alloying Elements = A
Alloy Steel with Boron Addition
Element Heat Product
Analysis, % Analysis, %
Carbon
For sizes through 13z in. 0.30-048 0.28-0.50
For size 12 in. 0.35-0.53 0.35-0.55
Manganese, min 0.60 0.57
Phosphorus, max 0.040 0.045
Sulfur, max 0.040 0.045

Boron

0.0005-0.003
Alloying Elements A

0.0005-0.003
A

“Steel, as defined by the American Iron and Steel Institute, shall be considered
fo be alloy when the maximum of the range given for the content of alloying
elements exceeds one or more of the following limits: Manganese, 1.65 %; silicon,
0.60 %; copper, 0.60 % or in which a definite range or a definite minimum quantity
of any of the following elemenis is specified or required within the limils of the
recognized field of constructional alloy steels: aluminum, chromium up to 3.99 %,
cobalt, columbium, molybdenum, nickel, titanium, tungsten, vanadium, zirconium,
or any other alloying elements added lo obfain a desired alloying effect.

TABLE 2 Chemical Requirements for Type 3 Bolis

Element Heat Analysis, % Product Analysis, %

Carbon

Sizes 0.75 in. and smaller 0.20-053 0.19-055

Sizes larger than 0.75 in. 0.30-053 0.28-055
Manganese, min 040 037
Phosphorus, max 0.035 0.040
Sulfur, max 0.040 0.045
Copper 0.20-0.60 0.17-0.63
Chromium, min 0.45 042
Nickel, min 0.20 017
or
Molybdenum, min 015 014

5.3 Product analyses made on finished bolts representing
each lot shall conform to the product analysis requirements
specified in Tables 1 and 2, as applicable.

54 Heats of steel to which bismuth, selenium, tellurium, or
lead has been intentionally added shall not be used for bolts
furnished to this specification. Compliance with this require-
ment shall be based on certification that steels having these
elements intentionally added were not used.

3.5 Chemical analyses shall be performed in accordarnce
with Test Methods, Practices, and Terminology A751.

6. Mechanical Properties

6.1 Hardness—The bolts shall conform to the hardness
specified in Table 3.

6.2 Tensile Properties:

6.2.1 Except as permitted in 6.2.1.1 for long bolts and
6.2.1.2 for short bolts, sizes 1.00 in. and smaller having a
nominal length of 244 D and longer and sizes larger than 1.00
in. having a nominal length of 3D and longer shall be wedge
tested full size and shall conform to the minimum and
maximum wedge tensile load, and proof load or altermnative
proof load specified in Table 4. The load achieved during proof
load testing shall be equal to or greater than the specified proof
load.

6.2.1.1 When the length of the bolt makes full-size testing
impractical, machined specimens shall be tested and shall
conform to the requirements specified in Table 5. When bolts
are tested by both full-size and machined specimen methods,
the full-size test shall take precedence.

6.2.1.2 Sizes 1.00 in. and smaller having a nominal length
shorter than 2V4 D down to 2D, inclusive, that cannot be wedge
tensile tested shall be axially tension tested full size and shall
conform to the minimum tensile load and proof load or
alternate proof load specified in Table 4. Sizes 1.00 in. and
smaller having a nominal length shorter than 2D and sizes
larger than 1.00 in. with nominal lengths shorter than 3D that
cammot be axially tensile tested shall be qualified on the basis of
hardness.

6.2.2 For boelts on which hardness and tension tests are
performed, acceptance based on tensile requirements shall take
precedence in the event of low hardness readings.

7. Carburization/Decarburization

7.1 This test is intended to evaluate the presence or absence
of carburization and decarburization as determined by the
difference in microhardness near the surface and core.

1.2 Requirenenis:

7.2.1 Carburization—The bolts shall show no evidence of a
carburized surface when evaluated in accordance with 12.2.

7.2.2 Decarburization—Hardness value differences shall
not exceed the requirements set forth for decarburization in
Test Method F2328 materials when evaluated in accordance
with 12.2.

8. Dimensions
8.1 Head and Body:

TABLE 3 Hardness Requirements for Bolts
1z to 1'% in. Nominal Size

Size, Nominal Length, Brinell Rockwell C
in. in. min max min max
e o1, incl Less than 20 3an 362 33 38
20 and longer s 352 s ¢ 38
Owver 1 1o 1% | incl Less than 302 31 352 33 38
30 and longer 352 - 38
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TABLE 4 Tensile Load Requirements for Bolts Tested Full-Size

Proof Load ® Alternative Proof

Boll Size, Threads Tensile Load,E’ bt Ibf Load,B
per Inch, and Stress Area * in2 Ibf
Series Designation i nax Length Measure- Yield Strength
ment Method Method
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
15-13 UNC 0142 21 300 24 600 17 050 18 500
55-11 UNC 0.226 33 900 39100 27100 29 400
34-10 LUNGC 0.334 50100 57 800 40100 43 400
758 UNC 0.462 69 300 79950 55450 60 100
1-8 UNC 0.608 90 900 104 850 72700 78 800
1167 UNC 0763 114 450 132 000 91 550 99 200
114-7 UNC 0969 145 350 167 650 116 300 126 000
136-6 UNC 1.155 173 250 199 850 138 600 150 200
114-6 UNC 1405 210 750 243100 168 600 182 600
AThe stress area is calculated as follows:
A, = 07854 [D— (0.9743/m)]°
where:
A, = slress area, in?
I = nominal boll size, and
n = lhreads per inch.
£ Loads tabulaled and loads lo be used for tests of fullsize bolts larger than 1%z in_in diameler are based on the following:
Bolt Size Column 3 Column 4 Column & Column 6
e to 1% in., incl 150 000 psi 173 000 psi 120 000 psi 130 000 psi

TABLE 5 Tensile Strength Requirements for Specimens
Machined from Bolts

Tensile Yield

Elongation "
Strength, Strengih in 2?[] i Reduction
Bolt Size, in. psi 02% 50 mrh of Area,
- offsef), Ty min, %
min max min, psi min, %
Vatole in, 150 000 173 000 130 000 14 40

incl

8.1.1 Unless otherwise specified, bolts shall conform to the
diménsions for heavy hex structural bolts specified in ASME
B18.2.6.

8.1.2 The thread length shall not be changed from that
specified in ASME B18.2.6 for heavy hex structural bolts.
Bolts requiring thread lengths other than those required by this
specification shall be ordered under Specification A354 Gr.
BD.

8.2 Threads—Threads shall be the Unified Coarse Thread
Series as specified in ASME B1.1 and shall have Class 2A
tolerances.

9. Workmanship

9.1 The allowable limits, inspection, and evaluation of the
surface discontinuities, quench cracks, forging cracks, head
bursts, shear bursts, seams, folds, thread laps, voids, tool
marks, nicks, and gouges shall be in accordance with Specifi-
cation F788/F788M.

10. Magnetic Particle Inspection for Longitudinal
Discontinuities and Transverse Cracks

10.1 Reguiremenis:

10.1.1 Bach sample representative of the lot shall be mag-
netic particle inspected for longitudinal discontinuities and
transverse cracks.

10.1.2 The lot, as represented by the sample, shall be free
from nonconforming bolts, as defined in Specification H788/
F788M, when inspected in accordance with 10.2.1-10.2.3.

10.2 Inspection Procedure:

10.2.1 The inspection sample shall be selected at random
from each lot in accordance with Practice F1470 and examined
for longitudinal discontinuities and transverse cracks.

10.2.2 Magnetic particle inspection shall be conducted in
accordance with Guide E709 or Practice E1444. Guide E709
shall be used for referee purposes. If any nonconforming bolt
is found during the manufacturer’s examination of the lot
selected in 10.2.1, the lot shall be 100 % magnetic particle
inspected, and all nonconforming bolts shall be removed and
scrapped or destroyed.

10.2.3 Eddy cwrrent or liquid penetrant inspection shall be
an accepltable substitute for the 100 % magnetic particle
inspection when nonconforming bolts are found and 100 %
inspection is required. On completion of the eddy current or
liquid penetrant inspection, a random sample selected from
each lot in accordance with Practice F1470 shall be re-
examined by the magnetic particle method. In case of contro-
versy, the magnetic particle test shall take precedence.

10.2.4 Magnetic particle indications of themselves shall not
be cause for rejection. If in the opinion of the quality assurance
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representative the indications may be cause for rejection, a
sample taken in accordance with Practice F1470 shall be
examined by microscopic examination or removal by surface
erinding to determine if the indicated discontinuities are within
the specified limits.

11. Number of Tests and Retests

11.1 Testing Responsibility:

11.1.1 Each lot shall be tested by the manufacturer prior to
shipment in accordance with the lot identification control
quality assurance plan in 11.2-11.5.

11.1.2 When bolts are furnished by a source other than the
manufacturer, the Responsible Party as defined in 16.1 shall be
responsible for assuring all tests have been performed and the
bolts comply with the requirements of this specification.

11.2 Purpose of Lot Inspection—The purpose of a lot
inspection program shall be to ensure that each lot as repre-
sented by the samples tested conforms to the requirements of
this specification. For such a plan to be fully effective, it is
essential that secondary processors, distributors, and purchas-
ers maintain the identification and integrity of each lot until the
product is installed.

11.3 Lot Method—All bolts shall be processed in accor-
dance with a lot identification-control quality assurance plan.
The manufacturer, secondary processors, and distributors shall
identify and maintain the integrity of each lot of bolts from
raw-material selection through all processing operations and
treatments to final packing and shipment. Each lot shall be
assigned its own lot-identification number, each lot shall be
tested, and the inspection test reports for each lot shall be
retained.

11.4 Lot Definifion—A lot shall be a quantity of uniquely
identified heavy hex structural bolts of the same nominal size
and length produced consecutively at the initial operation from
a single mill heat of material and processed at one time, by the
same process, in the same manner, so that statistical sampling
is valid. The identity of the lot and lot integrity shall be
maintained throughout all subsequent operations and packag-
ing.

11.5 Number of Tesis:

11.5.1 The minimum number of tests from each lot for the
tests specified below shall be as follows:

Tests Number of Tests in Accordance wilth

Practice F1470
Specification F788/F788M
Specification F788/F788M
ASME B18.2.6

Hardnéss, tensile strength, proof load
Surface discontinuities
Magnefic particle inspection
Dimen;sions and thread fit
11.5:2 For carburization and decarburization tests, not less
than one sample unit per manufactured lot shall be tested for
microhardness.

12. Test Methods

12.1 Tensile, Proof Load, and Hardness:

12.1.1 Tensile, proof load, and hardness tests shall be
conducted in accordance with Test Methods F606.

12.1.2 Tensile strength shall be determined using the Wedge
or Axial Tension Testing Method of Full Size Product Method
or the Machined Test Specimens Method, depending on size
and nominal length as specified in 6.2.1-6.2.2. Fracture on

full-size tests shall be in the body or threads of the bolt without
a fracture at the junction of the head and body.

12.1.3 Proof load shall be determined using Method 1,
Length Measurement, or Method 2, Yield Strength, at the
option of the manufacturer.

12.2 Carburization/Decarburization—Tests shall be con-
ducted in accordance with Test Method F2328 Hardness
Method.

12.3 Microhardness—Tests shall be conducted in accor-
dance with Test Method E384.

12.4 Magnetic Particle—Inspection shall be conducted in
accordance with Section 10.

13. Inspection

13.1 If the inspection described in 13.2 is required by the
purchaser, it shall be specified in the inquiry and contract or
order.

13.2 The purchaser’s representative shall have free entry to
all parts of manufacturer’s works or supplier's place of
business that concern the manufacture of the material ordered.
The manufacturer or supplier shall afford the purchaser’s
representative all reasonable facilities to satisfy him that the
material is being furnished in accordance with this specifica-
tion. All tests and inspections required by the specification that
are requested by the purchaser’s representative shall be made
before shipment, and shall be conducted as not to interfere
unnecessarily with the operation of the manufacturer’s works
or supplier’s place of business.

14. Rejection and Rehearing

14.1 Disposition of nonconforming material shall be in
accordance with Practice F1470 section titled “Disposition of
Nonconforming Lots.”

15. Certification

15.1 When specified on the purchase order, the manufac-
turer or supplier, whichever is the responsible party as defined
in Section 16 shall furnish the purchaser a test report that
includes the following:

15.1.1 Heat analysis, heat number, and a statement certify-
ing that heats having bismuth, selenium, tellurium, or lead
intentionally added were not used to produce the bolts;

15.1.2 Results of hardness, tensile, and proof load tests;

15.1.3 Resulls of magnetic particle inspection for longitu-
dinal discontinuities and transverse cracks;

15.1.4 Results of tests and inspections for surface disconti-
nuities including visual inspection for head bursts;

15.1.5 Results of carburization and decarburization tests;

15.1.6 Statement of compliance with dimensional and
thread fit requiremnents;

15.1.7 Lot number and purchase order number;

15.1.8 Complete mailing address of responsible party; and

15.1.9 Title and signature of the individual assigned certi-
fication responsibility by the company officers.

15.2 Failure to include all the required information on the
test report shall be cause for rejection.
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16. Responsibility

16.1 The party responsible for the fastener shall be the
organization that supplies the fastener to the purchaser.

17. Product Marking

17.1 Manufacturer’s Ildenfification—All Type 1 and Type 3
bolts shall be marked by the manufacturer with a unique
identifier to identify the manufacturer or private label distribu-
tor, as appropriate.

17.2 Grade Identification:

17.2.1 Type 1 belts shall be marked “A490.”

cations shall preferably be in different locations and, when on
the same level, shall be separated by at least two spaces.

18. Packaging and Package Marking

18.1  Packaging:

18.1.1 Unless otherwise specified, packaging shall be in
accordance with Practice D3951.

18.1.2 When special packaging requirements are required,
they shall be defined at the time of the inquiry and order.

18.2  Package Marking:

18.2.1 Each shipping unit shall include or be plainly marked
with the following information:

18.2.1.1 ASTM designation and type,

18.2.1.2 Size,

18.2.1.3 Name and brand or trademark of the manufacturer,
18.2.1.4 Number of pieces,

18.2.1.5 Lot number,

18.2.1.6 Purchase order number, and

18.2.1.7 Country of origin.

19. Keywords
19.1 bolts; alloy steel; steel; structural; weathering steel

17.2.2 Type 3 bolts shall be marked “A490” underlined.

17.3 Marking Location and Methods—All marking shall be
located on the top of the bolt head and shall be either raised or
depressed at the manufacturer’s option.

174 Acceptance Criferic—Bolts that are not marked in
accordance with these provisions shall be considered noncon-
forming and subject to rejection.

17.5 Type and manufacturer’s or private label distributor’s
identification shall be separate and distinct. The two identifi-

SUMMARY OF CHANGES

Committee F16 has identified the location of selected changes to this standard since the last issue (A490-11)
that may impact the use of this standard. (Approved April 1, 2012.)

(1) Revised—Section 2 to include protective coating F2833 {(4) Revised—3.3 to include protective coating F2833 grade 1.

grade 1. (5) Revised—4.3.1 to include protective coating F2833 grade
(2) Revised—3.1 to include protective coating F2833 grade 1. 1. 1

(3) Revised—3.2.1 to include protective coating F2833 grade
1

Committee F16 has identified the location of selected changes to this standard since the last issue
(A490-10a®") that may impact the use of this standard. (Approved Dec. 15, 2011.)

(1) Revised—Table 1.

Committee F16 has identified the location of selected changes to this standard since the last issue (A490-10)
that may impact the use of this standard. (Approved Dec. 1, 2010.)

(1) Revised—In Table 3, reduced maximum Rockwell C
hardness from 39 to 38 HRC

ASTM Intemationai takes no position respecting the validity of any patent rights asserted in connection with any ftem mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rnghts, and the risic
of infringemeant of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsibie technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your cormments are invited eifther for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your cormmments Will receive careitd consideration at a mesting of the
responsible technical committee, which you may attend. IT you feei that your commments have not received a fair hearnng you shouid
make Your views known to the ASTM Comimittee on Standards, at the address shown befow.

This standard is copyrighted by ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, Wast Conshohocien, PA 19428-2959,
United States. Individual reptints (single or muftiple copies) of this standard may be obtained by comtacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or selvice@astm.org (e-mail); or through the ASTM website
(www.astm.org). Pennission rghts to photocopy the standard may also be secured from the ASTM website (www.asim.org/
COPYRIGHTA.
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