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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
SR 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 TurnedSI:o%sei: ;O\I/ivc?ersSaddle 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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KILOMETER POST | SHEET|TOTAL
Bevel PL DIST.| COUNTY | ROUTE | WoTAL PROJECT | NO. |SHEETS

8 Min/mm 04 SF 80 13.2/13.9 [T7T9R 1204

(see Note 7) Divider PL, Typ Cable wires, Typ
W f etric
3 oNal \ 4 7

REGISTERED ENGINEER - CIVIL

Bevel PL 8 Min/mm

100 Dig A354-X (see Note T7)

Gr BD 12-6-04

PLANS APPROVAL DATE

The State of California or its officers or agents
shal | not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

T.Y.LIN /7 MOFFATT & NICHOL
825 BATTERY STREET

N \(/ SAN FRANCISCO, CA 94111
2OB

. Caltrans now has a web site! To gef fo the web site, go fo: http:/ /www.dot.cagov
120 Dia \L
Hole — PL 8 washer

§7 X >
Tight fit

(see Note 8)

75 Hex end

38
40

PL 8 wosher_«///

Rib PL Rib PL

56, Typ
DE|T5AIL A w tolerance (+1,-1)
1:5 (see Note 2)

NOTES:

500 932 DETAIL C I. All dimensions in this sheet are shown in the
tolerance (+3, -3) plane normal to the cable center |ine, see

175 — Divider PL 16 175 le | "Tower Saddle Details No.|" sheet.
Divider 2. The trough width, including all dividers and
Stiffener PL PL 18 Detall B compartments, shall be 932 (tolerance +3,-3).
__] __________________ _///— 3. Divider plates shall be tapered 5% in grooves

- N

a / cut to permit tight insertion.

Pall |

&_i “PlVi' 4. The height of the south cable trough varies in
: +

order to match the height of the north cable
trough.

For north cable trough
For south cable trough,

(see Note 4)
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A[——See Note 9

Retain blocking with
epoxy bead along <
top & side edges

5. Wedged steel blocking¢layout shall be as shown
on "Tower Saddle Details No.5B" sheet. Steel
shall be ASTM A572. All surfaces of steel shall

be primed.

6. Surfaces of wedged steel plates(against the Zﬁ&

ZCX divider platesjshall have PTFE film (0.5 mm thick).

Measure width
at top of
divider PL

(see Note 11)

(¥ E — Wedged steel

| blocking

! (see Notes 5 & 6)
Detail D N ) 3 ¢ Cable
(Detail D)

Detall A

430

1 180
Varies

Wedges flush
on top

7. In lieu of the bevel PL, the Contractor may
counterbore the casting up to 12 mm to form
a level bearing surface for the nut and washer.

Blocking Blocking
Types Type F
F and G only

N _
— iral N R s \

o N
31 30 b X%

7~—Tigh+ fit (see
Notes 9 & 12)

I

430

_— Steel blocking
(100 mm wide)
(see Note 10)

—— UHMWP Shim

—— Top of
cable wire

8. The tapered faces of the divider plates shall be
placed facing the centerline of the bridge.

Measure
width at

top of wires
(see Note 11)

(see Note

Prior to fabrication of new blocking, the
Contractor shall measure as-bullt compartment
widths. The blocking shall be fabricated to fit
tightly at top and bottom within the as-bui It
compartment dimensions.

=> 11:02:23

Measure free depth

Limits of
epoxy bead
{J
NA N

406

St1ffener 250 , ﬁ Detail C
PL 150x550 ! ) WP Typ

10. At the Contractor’'s option, the steel blocking
gap y may be fabricated in several pieces. The taper

! 5 .
/ : Gb So Optional ﬁ of any piece shall not exceed [:20. Provide
/ ! adhesive between surfaces of blocking pieces.
North cable plane / h
\7’ i — Rib PL

2 7 2
l | 50
TROUGH GEOMETRY DEFINITION S‘gg;;hfjgggghs?mﬁvg;) DETAIL D

1:10 1:2
CONTRACT CHANGE ORDER NO. ___

SHEET OF

ALL DIMENSIONS ARE IN
| REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAW IN FORCE MILL IMETERS UNLESS OTHERWISE SHOWN Eﬁg;gé;‘ﬁ 1 22?53?2L222E$¢YP233225

—
TIME PLOTTED

’//fDivider plate

Il. Tower Saddle survey (see Detail D'):
- Measure compartment width at top & bottom
- Measure compartment depth
- Measure at each blocking sections Type F & G
- At each section, measure all |3 compartments

PS&E

> 07 MAY 2012

DETAIL D’

1:2

12. The completed blocking at each location is
fabricated to fit tightly. Should tight fit not
be achieved, the Contractor shall inform the
Engineer for evaluation.

100 %

DATE PLOTTED
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R. Valizadeh/V. Toan/Y.L./W.L./F.C I DESIGN Y M. Nader J. Kuliki PREPARED FOR THE R M 32’?';(;;'\‘0"? SELF'ANCHORED SUSPENS'ON BR'DGE
' — ; e . Manzanarez -0006L/ (SUPERSTRUCTURE & TOWER)
DESIGN OVERSIGHT /\ |osror712] sapoLE BLOCK ING 6B [ wmn | 240 I " | Rus . STATE OF CALIFORNIA & honzonare:

KILOMETER POST

%%M/ ’}/;/L,J.yow/ Y Lm =MARK| DATE DESCRIPTIONS BY | CH'D | cco= S L S DEPARTMENT OF TRANSPORTATION 2159 TOWER SADDLE DE TA | LS NO. 6

sfon oFF DATE 05,0712 REVISIONS

=> arivera

—— PO PSSO L L L L L L L L L e e PP ——— A R I A e T
FOR REDUCED PLANS 0O 10 20 30 40 50 60 70 80 90 100 EA OI20F I EARLIER REVISION DATES — = lem "2MW|MMW'WS| | 362R1

USERNAME




KILOMETER POST | SHEET|TOTAL
DIST.] COUNTY | ROUTE | 4oTAL PROJECT | NO. |SHEETS
04 SF 80 13.2/13.9 [17852RI[ 1204

REGISTERED ENGINEER - CIVIL

No. C 054426

10-31-08
PLANS APPROVAL DATE . 12/31/13
Pler Tl The State of California or its officers or agents

i 16 shal | not be responsible for the accuracy or

i (Tower) —— completeness of electronic copies of this plan sheet.
T.Y.LIN / MOFFATT & NICHOL
825 BATTERY STREET

I’ SAN FRANCISCO, CA 94111
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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.

Oakland, CA 94607

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

Flex your power
Be energy efficient!

July 09, 2008
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-002346

Michael Flowers

Project Executive

American Bridge/Fluor, A JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Submittal 674, Rev. 1 - Monnig MFSQA (Response to Audit Contingencies)

The Department has completed review of Submittal ABF-SUB-000674R01, “Monnig MFSQA,”
dated June 25, 2008, which contains the response to the audit contingencies in State Letter 05.03.01-
002100. The submittal is “Approved,” and Monnig Industries and Phoenix Manufacturing are
receiving a Pass. It is acceptable for Monnig Industries to perform hot dip galvanizing of threaded
anchor rods, with Phoenix Manufacturing performing abrasive blasting.

If you have any questions, please contact Dr. Venkatesh Iyer at (858) 967-6363.

Sincerely,

<<< ORIGINAL SIGNED >>>

GARY PURSELL
Resident Engineer

cc: Rick Morrow
Brian Boal
Gary Lai
Venkatesh Iyer
file: 05.03.01, 55.0674



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!

February 13, 2009
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge

Letter No. 05.03.01-003482
Michael Flowers

Project Executive

American Bridge/Fluor, A JV
375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Submittal 135, Rev. 4 —- MFSQA for Stork Herron Testing Laboratory (STHL)

The Department has completed review of Submittal ABF-SUB-000135R04, “Manufacturing and
Fabrication Self Qualification Audit (MFSQA) — Stork Herron Testing Laboratory,” dated February
13, 2009. The submittal is “Approved,” and accordingly, Mr. Shane Levermann may perform NDT
(MT) on the Project for the Dyson Corporation.

If you have any questions, please contact Mohammad Fatemi (916) 813-3677.

Sincerely,

<<< ORIGINAL SIGNED >>>

GARY PURSELL
Resident Engineer

cc: Rick Morrow
Brian Boal
Gary Lai
Mohammad Fatemi
file: 05.03.01, 55.0135



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!

July 14, 2008
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-002360

Michael Flowers

Project Executive

American Bridge/Fluor, A JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Quality Assurance Testing of Externally Threaded Fasteners

This letter is issued in response to renewed discussions at the Working Drawing Campus (WDC)
and ABF-RFI-001233R04, concerning the Quality Assurance (QA) testing regimen of externally
threaded fasteners, nuts and washers (fastener assemblies) for the SAS Project.

Initial discussions concerning the QA sampling requirements took place at the WDC in June 2007
and predominately concentrated on the QA sampling quantity for specialized and large diameter

fastener assemblies used on the Cable System and the E2 Bearing and Shear Keys. A spreadsheet
quantifying the sample size was provided at that time in draft format for discussion purposes only.

In addition, the Contractor was reminded at these meetings that QA testing of fastener assemblies
will be performed pursuant to Standard Specification Section 6-1 .01, “Source of Supply and Quality
of Materials,” and that the sample quantity, per heat, will be in accordance with Contract Special
Provision Section 10-1.59, “Steel Structures,” subsection “Bolted Connections,” as shown below:

Lot Size Sample Size
(No. of Bolts) (No. of Bolts)
2to 15 3

16 to 25

26 to 50 5

51 to 90 i)

91 to 150 8

151 to 280 9

281 to 10,000 12
10,001 to 500,000 16
500,001 and over 20




AMERICAN BRIDGE/FLUOR, A JV
July 14, 2008
Page 2 of 2

The spreadsheet attached to this letter titled “QA Sampling — Cable System/E2 Bearings & Shear
Keys,” modifies the sample size provided above for some of the Cable System and E2 Bearing and
Shear Key fastener assemblies. Please provide test samples in accordance with the attachment.

Please contact Brian Boal at (510) 622-5191 should you have any questions.

Sincerely,

/W

GARY PURSELL
Resident Engineer

Attachment

cc: Rick Morrow
Brian Boal
Mark Woods
Gary Lai
Venkatesh Iyer
Ryan Smith
file: 05.03.01

“Caltrans improves mobility across California "
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AMERICAN BRIDGE / FLUOR ENTERPRISES, A JV Bay Bridge - SAS 04-0120F4

REQUEST FOR INFORMATION (RFI)

RFINo.: ABF-RFI-001233R04 Submitted By: Gatsos, Levi Pages: 1
Pages Attached: 0

RFI Date: 23-June-2008 Contact Name: Kick, Robert Phone No. (510) 808-4571

Subject: E2 Bearing and Shear Key Anchor Rod Spherical Washers

References:

Sub/Sup: DYS Sub RFI #:

Response Required by: 24-June-2008 Response affects critical path activity? Yes
Description:

Per WDC discussions, ABF understands the following;

1. The Proof Test Rod Assemblies are not required to be a part of a permanent heat treatment lot and that the
heat treatment and galvanizing can be performed at any facitlity as long as it is in conformance with the
contract requirements. Please confirm.

2. Caltrans would like additional QA samples to be provided for each heat treatment lot of E-2 Bearing and

Shear Key Rods. Please provide details and quantity of additional samples per rod heat treatment lot.
Contractor Disposition:

This RFl is being submitted for:

The Cost and Time Impact from this RF is: Cost and/or time impacts in the performance of our Work will result.

Response: Agreed Ext. Due Date:

Pages: 1
Pages Attached: 0

1) Contractor's proposal is acceptable.
2) For QA testing, the Contractor shall provide the following for each heat treated lot:

3 — Nuts, washers, and plates
1 — Test rod sample threaded 300mm on each end. Min.length of 1200mm
2 — Material rod sample with minimum length of 300mm

The Department will issue a forthcoming letter clarifying QA sampling quantities for the job.

Administrative Action:

This response resolves the RFI.

Date: 25-June-2008 Respondent: Matin, Ron Phone No.: 510-808-4611

Ii"z‘_ 504008 00 P ls



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!

July 24, 2009
Contract No. 04-0120F4
04-SF-80-13.2/13.9
Self-Anchored Suspension Bridge
Letter No. 05.03.01-004748

Michael Flowers

Project Executive

American Bridge/Fluor, A JV

375 Burma Road

Oakland, CA 94607

Dear Michael Flowers,

Submittal 1179 - Saddle Tie Rod and Pipe Sleeve Drawings

The Department has completed review of Submittal ABF-SUB-001179R00, “Saddle Tie Rod and
Pipe Sleeve Drawings,” dated June 1, 2009. The submittal is “Approved as Noted” as shown on the
attached drawings and as outlined by the following comments:

CATEGORY A:
1. Drawing JSW-TS-019:
a. Revise the length of the threads on the ASTM A490M bolts per the requirements of
ANSI/ASME B18.2.3.7M.
b. For the ASTM A490M bolts and AS63M nuts, add the ANSI/ASME specifications for the
metric threads.

CATEGORY C:

1. Drawings JSW-DS-019, JSW-ES-012, JSW-JS-006: For the A354 and A449 fasteners with
bolt heads, the threaded lengths are longer than the standard lengths per ASME/ANSIB18.2.1,
but they are acceptable by the ASTM requirements.

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, Nina Choy
file: 05.03.01, 55.1179
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NOTES:
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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.

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

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

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

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

7. Cable bracket anchor rods

8. Main Cable anchor rods

9. Tower Saddle Tie Rods

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.

grt
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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

ntegral
M 507879 00
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ST 201% 7: 130 fMET LB o S No. 0857 P, 3

Steel Certificate of Test
1835 DUEBER AVE. 5.W. : TIMKEN
Where You Turn

CANTON, OHIO 44706
ID #0234930-1 page 1 of 2 01/05/2010

Turret Steel Industries, Inc,

s
a T 3900 W. 74th Street
L O
D CHICAGO IL 60629-4354 USa
CobE NTA L THRW COBE NTRG
5 LATER
HT LATER
I 0 LATER
P DOMERTIC
Cugtomar Order; 2B599-2 Cugtomer Part Numbar:

Timkan Ordexr: 15743-A (16156B0) Heat Number(s): 99882

Deseription of Matsrial

DIAMETER: 4.000 in (101.600 mm)

Shape: RD

Sales Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Specification

- ASTM A 304 Rev. 05e2
- ASTM A 322 Rev. 07

- ASTM E 381 Rev, 01 (Reapproved 2006)
- TURRET STEEL TSI-130 4/13/2007 EXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

Chemietry Information
%C Sebin %P %5 %81 %Cxr %N1 %Mo %Cu %Al %V %Ch

SPEC Ladle Min: e .65 #15 o L 15
SPEC Ladle Max: .44 1,10 .025 ,025 .3% 1.20 .25

%5882 Ladle: .41 .58 .p0% .020 .32 1,05 .15 .16 .1B .024 .007 .002

Metalluzrgy quoxﬂmﬁion

SPEC: Chemistry (Info Only)
Heat 959882 DI ASTM-A25hK: 6.25

' STATE OF CALIFOR

JPEC: Grain Size (Info Only) SIZE FINE

LOT NO: 320§-075-/D
NAME:_$/2 _ </g-/0

Heat 99882 BIZE: 7

hen shipping document is attached it bescomes part of this certification,

» cortify the above matsrials have heen inspooted and tested in mocordance with the methodr prescribed in the

sverning specifications and consistent with our Standard Commercial Yerms and Conditions for Bals, Manufacture,.
The results of guch inspections

1d fhipping, whigh are incorporated inte and made part of this certifiocation.
purghase order, apecification(s) and

id tests conform with the applicable raquirements including the
iweption(s) . This certificate or report shall not be reproduced exoept in full, without the written approval of

___ by WWD

Sugan Bender, GUPERVIBOR-PROD MET LAB

i@ Timken Corporation.

wproved:

NOTARY PURLIC

1E TIMKEN CORPORATION

11 nd



Jan. 5. 2010 12:13PM
1835 DUEBER AVE. S.W.
CANTON, OHIO 44706

ID #02348530-1

Cugtomer Order; 28599-2

Timken Order: 15743-A (1615680)

: _ MET LAB
Steel Certificate of Test

No. 0852 P. 4

TIMKEN

CoDE NTAX THRULCODE  Where You Turn

Page 2 of 2

Customer Paxrt Numbert
Heat Numbex (s):

NTRO

01/05/2010

abgs2

Metallurgy Information (cont,)

SPEC:
Location: 1 2
SPEC Min: 53 53
SPEC Max: 60 60

99882 A1-01: 58 K7
Heat 95883 Melt Source: USA
NManufacturing: USA
8TRAND CAS8T PROCESA

REDUCTION RATIO 13.5:1

3
52
60

57

4
51
59

56

5
51
59

55

Jominy English SAMPLE TYPE CAST d41d40H

]
50
58

55

- 48

58

54

47
57

54

44
57

53

10
42
56

51

12 14 16 1B 20 24 28 32 38 40
39 37 35 34 33 312 31 30
55 B4 53 52 51 48 45 44

49 ds 44 42 42 40 39 38 3p 37

The Timken Compeny cartifies that theras is no marcury or radio-actives material usad in the malting

or procassing.

'HE TIMKEN CORPORATION

STATE OF CALIFORNIA

LOT NO: . B20¢-075-/10
NAME: __ /3 $~/9-,0




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-002138
Address: 333 Burma Road Date I nspected: 06-May-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 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 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.

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 )

BAS Supersturcturs
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 I nspector

Reviewed By: Hager,Craig 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-002139
Address: 333 Burma Road Date Inspected: 07-May-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/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.

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 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 CCO091.

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 )

Corporation, P ainesville, Ohio

~ ASTM A354 Gr. BD
; 4" Anchor rods
ASTM A354 Grade : before threading
BD 4" fully threaded i
Anchor rods for the
Tower Sacldie -

erstructure

1500

Summary of Conversations:

As stated with 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# 99.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002151
Address: 333 Burma Road Date Inspected: 10-May-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, 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.

QA Inspector Brannon met with Dyson Quality Control (QC) Mr. Russell Walsh and Art Galvanizing Manager
Adrienne Klein, at Art Galvanizing in Cleveland, Ohio. QA Inspector Brannon observed ASTM A563 Grade DH 4.
00"-4UNC-2B heavy hex nuts, ASTM A563 Grade DH 4.00"-4UNC-2B heavy hex jam nuts, and ASTM F436
Typel 4.00" diameter hardened flat washers for bid items #59 components at different stages of the galvanizing
process. 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 05.03.01-02360, State L etter 05.
03.01-002906, Stete 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 CCQ091.

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.
Dysan Corporation Painasyilg [Obio (o |00 g i il i i i

Art Galvanizing Cleveland Ohio

de BD fully threaded anchor rods for the Tower Saddle
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T
Sugefstrotues § j ) 1 ¢ f
-0120F4

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.

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 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-002171
Address: 333 Burma Road Date Inspected: 12-May-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, 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.

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 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 CC0104. Type | suspender casting to date that have been milled on 2 sidestotal, 3 each.

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 )

Dyson Coproralion Paiﬁasvillq. u=ir)ie!
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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
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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-002172
Address: 333 Burma Road Date Inspected: 13-May-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, 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 1 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 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 CC0104. Type | suspender casting to date that have been milled on 2 sidestotal, 3 each.

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 )

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

DEPA

DIVISION OF ENGINEERING SERVICES

Office of

Quality Assurance and Source Inspection

RTMENT OF TRANSPORTATION

Structural Materials

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-002173

Address: 333 Burma Road Date Inspected: 14-May-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, 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.

QA Inspector Brannon was informed be QCM Mr. Bob Bobnar and QC Mr. Russell Walsh that Stork Herron
Testing will be on site Monday, May 17, 2010 to start Magnetic Particle Testing on the 4.00"4UNC-2A, ASTM
A354 Grade BD fully threaded Tower Saddle Tie Rods bid item #59. Reference documnets State L etter 05.03.
01-002906, ABF-RFI-00174R01, CCO 91.

QA Inspector Brannon informed Mr. Bobnar that check samples for the ASTM A354 Grade BD, 3.00"-4UNC-2A
Tower Saddle Turn Rods, HDG, lot code's NNF2, NNF3, & NNF4, heat #7567767 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: B208-059-10; Sample Identification Card TL-101 No:
C726466; and Structural Materials Testing Laboratory Sample No: SM-10-0423.

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.

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

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 sidestotal, 3 each.

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.

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

(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
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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:
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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#  76.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002194
Address: 333 Burma Road Date Inspected: 18-May-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 1300

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM Departure Time: 2000
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 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 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 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 CCO 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 111. 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.
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SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

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 2nd shift Quality Control Mr. George 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 18, 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.
q? E 3
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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
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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-002195
Address: 333 Burma Road Date Inspected: 19-May-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 1000

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM DepartureTime: 1830
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: B208-074,075,076,077,078,079,80-10

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 A354 Grade BD 4.00"-4UNC-2A Tower Saddle
Tie Rods with various lengths for bid items #59 are ready for QA Inspection and green tag release for shipping to
Monnig Industriesin Glasgow, Missouri 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 Caltrans lot number's for tracking purposes. See Caltrans Component Material Inspection
Report, TL-6011 dated May 19, 2010 for specific information.

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 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 CCO 104. Type | suspender casting to date that have been milled on 2 sidestotal, 3 each.
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SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

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 111. QA inspector Brannon was informed that
Wet-Fluorescent Magnetic Particle Testing (Wet Mag) will be conducted on 4" diameter ASTM A354 Grade BD
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 2nd shift Quality Control Mr. George 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 19, 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.

Dwson Corporation Painesville, Ohio

arsturciurs

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#: 76.8
(707) 649-5453 ' '
(707) 649-5493

COMPONENT MATERIAL INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No: CMI-000232
Address: 333 Burma Road Date Inspected: 19-May-2010
City: Oakland, CA 94607
Contractor: Dyson Corp. & Subs OSM Arrival Time: 1000
L ocation: Painesville, Ohio OSM Departure Time: 1830
Bridge No.: 34-0006 Component:# Tower Saddle Tie Rods

The following material has been inspected in accordance with Section 6 of the Standard Specifications at the above
location. At this point in the fabrication process it appears to comply with contract plans and specifications.

To be shipped to the following vendor or locations: Monnig Industries, Inc, 400 Industrial Dr. Glasgow, MO

Lot # Bid Item # Quantity Material Description
B208-074-10 59 2 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 1840mm TFL Tie Rods

with hex drive on one end Lot Code NTA5 heat #99882

B208-075-10 59 5 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 1840mm TFL Tie Rods,
Lot Code NTA2, NTA3, NTA4, NTA5, NTA6, Heat #99882,
QA Samples

B208-076-10 59 1 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 5185mm TFL Tie Rods
with hex drive on each end Lot Code NTA2 heat #99882

B208-077-10 59 1 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4860mm TFL Tie Rods
with hex drive on each end Lot Code NTAS heat #99882

B208-078-10 59 2 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4755mm TFL Tie Rods
with hex drive on each end Lot Code NTA2 heat #99882

B208-079-10 59 2 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4635mm TFL Tie Rods
with hex drive on each end Lot Code NTA2 heat #99882

B208-080-10 59 3 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4475mm TFL Tie Rods

with hex drive on each end Lot Code NTA4 heat #99882

Identification: Green tagged attached to COC

Summary of Items Observed:

QA Inspector Brannon reviewed the contractor's Certificate of Compliance (C.0O.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 reviewed the contractor's Certificate of Compliance (C.O.C) and shipping
documentation. QA Inspector Brannon issued green tags for tacking with Caltrans QA ot number above. QA
Inspector Brannon was informed by Mr. Bobnar that the above 4.00"-4UNC-2A Tower Saddle Tie Rods are
being shipped to Monnig Industries to be hot dipped galvanized. Reference documents State L etter 05.03.
01-007263, RFI-SUB-002116R00.

TL-6011,Component Material Inspection Report
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COMPONENT MATERIAL INSPECTION REPORT
( Continued Page 2 of 2 )

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 | nspector

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-002196
Address: 333 Burma Road Date Inspected: 20-May-2010
City: Oakland, CA 94607

Project Name: SAS Superstructure OSM Arrival Time: 930

Prime Contractor: American Bridge/Fluor Enterprises, a vV OSM Departure Time: 1800
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: B208-081,082,083,084-10

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 A354 Grade BD 4.00"-4UNC-2A Tower Saddle
Tie Rods with various lengths for bid items #59 are ready for QA Inspection and green tag release for shipping to
Monnig Industriesin Glasgow, Missouri 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 Caltrans lot number's for tracking purposes. See Caltrans Component Material Inspection
Report, TL-6011 dated May 20, 2010 for specific information.

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, 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.
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SOURCE INSPECTION REPORT
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01-007296 and CCO 104. Type | suspender casting to date that have been milled on 2 sidestotal, 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
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 the tie rods.
QA Inspector noted that 2nd shift Quality Control Mr. George 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 20, 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.

S5 AS Superstruciure )
C4-0120F4

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.

Inspected 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#: 76.8
(707) 649-5453 ' '
(707) 649-5493

COMPONENT MATERIAL INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No: CMI-000234
Address: 333 Burma Road Date Inspected: 20-May-2010
City: Oakland, CA 94607
Contractor: Dyson Corp. & Subs OSM Arrival Time: 930
L ocation: Painesville, Ohio OSM Departure Time: 1800
Bridge No.: 34-0006 Component:# Tower Saddle Tie Rods

The following material has been inspected in accordance with Section 6 of the Standard Specifications at the above
location. At this point in the fabrication process it appears to comply with contract plans and specifications.

To be shipped to the following vendor or locations: Monnig Industries, Inc, 400 Industrial Dr. Glasgow, MO

Lot # Bid Item # Quantity Material Description
B208-081-10 59 3 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4310mm TFL Tie Rods

with hex drive on both ends, Lot Code NTA5 heat #99882

B208-082-10 59 1 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4580mm TFL Tie Rods
with hex drive on both ends Lot Code NTA4 heat #99882

B208-083-10 59 1 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 5035mm TFL Tie Rods
with hex drive on both ends, Lot Code NTA4 heat #99882

B208-084-10 59 3 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4175mm TFL Tie Rods

with hex drive on both ends, Lot Code NTA6 heat #99882

Identification: Green tagged attached to COC

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 tags for tacking with Caltrans QA lot number from above. QA
Inspector Brannon was informed by Mr. Bobnar that the above 4.00"-4UNC-2A Tower Saddle Tie Rods are
being shipped to Monnig Industries to be hot dipped galvanized. Reference documents State L etter 05.03.
01-007263, 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.
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I nspected By: Brannon, Sherri Quality Assurance I nspector

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-002197
Address: 333 Burma Road Date Inspected: 21-May-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, Russell Walsh 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: B208-085-10, B208-086-10

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 A354 Grade BD 4.00"-4UNC-2A Tower Saddle
Tie Rods with various lengths for bid items #59 are ready for QA Inspection and green tag release for shipping to
Monnig Industriesin Glasgow, Missouri 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 Caltrans lot number's for tracking purposes. See Caltrans Component Material Inspection
Report, TL-6011 dated May 21, 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 05.03.01-02360, 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.

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

01-007296 and CCO 104. Type | suspender casting to date that have been milled on 2 sides total, 3 each.

QA Inspector Brannon was informed by QCM Mr. Bob Bobnar that Dyson recieved 142 each Type | Suspender
Socket Casting for WireCo todsy. Mr. Bobnar also, stated that Dyson would be starting to machine the horizontal
sides on the Type | casting mid next week or the first week in June. QA Inspector Brannon informed SMR Mr.
Kittic Guest of the above.

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.

upersiructure
OF4

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

V. 116034 Sarce npecion epor
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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#: 76.8
(707) 649-5453 ' '
(707) 649-5493

COMPONENT MATERIAL INSPECTION REPORT

Resident Engineer:Pursell, Gary Report No: CMI-000235
Address: 333 Burma Road Date Inspected: 21-May-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 Tie Rods

The following material has been inspected in accordance with Section 6 of the Standard Specifications at the above
location. At this point in the fabrication process it appears to comply with contract plans and specifications.

To be shipped to the following vendor or locations: Monnig Industries, Inc, 400 Industrial Dr. Glasgow, MO

Lot # Bid Item # Quantity Material Description
B208-085-10 59 5 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 4090mm TFL Tie Rods

with hex drive on both ends, Lot Code NTA3 heat #99882

B208-086-10 59 2 ea ASTM A354 Gr. BD 4.00"-4UNC-2A x 5325mm TFL Tie Rods
with hex drive on both ends, Lot Code NTA6 heat #99882

Identification: Green tagged attached to COC

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 tags for tacking with Caltrans QA lot number from above. QA
Inspector Brannon was informed by Mr. Bobnar that the above 4.00"-4UNC-2A Tower Saddle Tie Rods are
being shipped to Monnig Industries to be hot dipped galvanized. Reference documents State L etter 05.03.
01-007263, 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

Reviewed By: Hager, Craig QA Reviewer

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



STATE OF CALIFORNIA--BUSINESS, TRANSPORTACTION AND HOUSING AGENCY

Arnold Schwarzenegger, Governor

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES

Office of Structural Materials

Quality Assurance and Source Inspection

Bay Area Branch
690 Walnut Ave.St. 150

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

Vallejo, CA 94592-1133 Fi |e # 76.15
(707) 649-5453 . (6.1o
(707) 649-5493
SOURCE INSPECTION REPORT
Resident Engineer :Pursell, Gary Report No:  SIR-002226

Address; 333 Burma Road
City: Oakland, CA 94607

Date Inspected: 24-May-2010

OSM Arrival Time: 800
OSM DepartureTime: 1630
Location: Glasgow, MO.

Project Name: SAS Superstructure
Prime Contractor: American Bridge/Fluor Enterprises, a vV
Contractor: Dyson Corp. & Subs

Yes[] No

Yes[] No [J N/A
] Yes[] No N/A
L] Yesvl No ] N/A

Quality Control Contact:
Material transfer:

Stock Transfer:

Rebar Test Witness:

Ryan Monnig

Yes [ No [ N/A
[J Yes [ No N/A
[J Yes [ No N/A

Quiality Control Present:
Sampled Items:

OK to Cut:
Delayed/Cancelled:

Other: As stated below
Bridge No: 34-0006 Component: TFL Tower Saddle Tie Rods
Bid Item: 59 Lot No: B304-014-10

Summary of Items Observed:

On this date Quality Assurance (QA) Inspector Terry Hipes was present as requested at Monnig Industriesin
Glasgow, MO. to observe the galvanizing of tower saddle hardware that will be used on the San
Francisco/Oakland Bay Bridge (SFOBB) project.

At Monnig Industries this QA Inspector met with Mr. Ryan Monnig and was informed that (5) QA testing samples
manufactured by Dyson Corporation, drawing number JISW-TS-017, 4"-4 x 72.44" long, TFL Tower Saddle Tie
Rods, (Heat# 99882) with the following Lot Codes, NTA2, NTA3, NTA4, NTA5 and NTAG6 are to be grit blasted
and galvanized. Mr. Ryan Monnig stated that the grit blasting by Phoenix Manufacturing is complete and the (5)
samples are in the process of being galvanized. This QA Inspector observed Monnig personnel removing the (5)
samples from the galvanizing bath and spinning the samples at a high RPM to remove the excess galvanizing from
the threads. This QA Inspector observed Monnig personnel wire brushing the threads to smooth out any roughness
and remove any excessive galvanize build up. This QA Inspector observed Monnig personnel screwing anut on
the galvanized threads to ensure the mating parts engage properly. This QA Inspector did arandom observation of
the finished materials as they were presented. This QA reviewed the contractors Certificate of Conformance (CoC)
and the green tag documentation received with the material. This QA Inspector noted that the materials and
documentation appears to be in compliance with the contract requirements. This QA Inspector issued a TL-101
with Caltrans QA Lot No. B304-014-10 for the (5) sampleslisted above. The (5) samples are to be shipped to the
Cdltranstesting lab at, 5900 Folsom Blvd. Sacramento, CA.

Please see photos below.

Summary of Conversations:

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

As noted above
\ &

5/24/10 Monnig Industries, Glasgow, M@y \ .
SFOBB SAS Tower Saddle Components

Post galvanize spinnin&nwachine

=i Monnig personnel-screwing nut onto
\ l 1 of the 5 QA\est samples -
"

oy a ‘1’

5/24/10 Monnig Industries, Glasgow, MO.
SFOBB SAS Tower Saddle Components

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: Hipes,Terry Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

ogral
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Structural Materials Testing Laboratory Test Report
State of California

Department of Transportation

Structural Materials Testing Laboratory

5900 Folsom Boulevard, Sacramento, CA 95819

TEST REPORT

ref: ASTM A354 Grade BD, A153, TMO3. Bolt Heat #99882, Lot Codes NTAZ,

NTA3, NTA4 NTAS, NTAG.

7
x
R
©
E
5]
14

ACCREDITED
CERTIFICATE NO. 2364.01

Sample No: SM-10-0537

Date Sampled: 05/24/10

Date Reported: 06/03/10

Date Rec'd: 05/27/10

TL-101/ SIC No: C710103

Lot No: B30401410

Contract/Permit No: 04-0120F4

A354 Grade BD HDG Tower Saddle Tie Rods 4"-4 x 72.44"

Manufacturer: Monnig Industires

Material:

Sampler: Terry Hipes

SAMPLES SUBMITTED ARE SATISFACTORY FOR USE

SUB JOB

Results:

OBJECT

SPECIAL DESIGNATION
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0120F3

DISTRICT

SOURCE
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Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING
P.O. BOX 98
GLASGOW, MO 65254

PH. 660-338-2242 FAX: 660-338-5199 L/i?

MAY 24,2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
P.0. 72300, 72309, 72285

5 PCS NTA2-6 4.00” X 72.44” ROUND BAR
DYSON ORDER# L 106656

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS.

MILL READINGS
6.5 6.0 72 8.0
7.9 6.9

PATRICIA §S. WESTHUES
NOTARY PUBLIC STATE OF MISSQURI
HOWARD COUNTY
MY COMMISSION EXP. APR. 18, 2012
@HN MONNIG, / PRESIDENT

PATRICIA S. WESTHUES,
NOTARY PUBLIC




CERTIFIED IVIATERIAL TEST REPORT

> P 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

L 106656 660110-SA-017 C/O 019 111 of 111 5 sets 5/19/10

CUSTOMER PRODUCT DESCRIPTION

American Bridge / Fluor TV Caltrans sample material
4.00"-4UNC-2A x 1840mm (72.44") lg. TFL tower saddle tie rod

375 Burma Road (assembly incl. 2 hex full nuts, 1 hex jam nut & 2 washers) w/ hex
Oakland, CA 94607 drive on both ends per Dwg. J[SW-TS-017. HDG per Caltrans
! Standard Specification 75-1.05 and ASTM-A123 w/near white metal
USA SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DRAWING 10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

STARTING MATERIAL  DIA GRADE Qry LOTCODE  HEAT NO. ORIGINAL MILL
Round Bar 3.830 BD NTA2 99882 Timken
Round Bar 3.830 BD NTA3 99882 Timken
Round Bar 3.830 BD NTA4 99882 Timken
Round Bar 3.830 BD NTA5 99882 Timken
Round Bar 3.830 BD NTA6 99882 o Timken

O g g

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.

4 STATE OF CALIFORNIA
I@«v STOCK MATERIAL

J: Frdm 0y J0. ﬂﬂannlg
g'L’T NO. K,léﬁ? 01510

INSPECTOR’S
NAME_s52  DATE 5.19-10

Attachments:
Mill Test Report )
Mechanical Test Report @J'_n)\& m
N.D.E. Report 7 -
Deborah A. Smith
Q.A. Admin. Assistant
5/19/10
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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-002239
Address: 333 Burma Road Date Inspected: 04-Jun-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: Glasgow, MO.
Quality Control Contact: Ryan Monnig Quality Control Present: Yes[] No
Material transfer: (] Yes [ No ¥ N/A Sampled Items: L] Yes[J No ¥ 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: As stated below

Bridge No: 34-0006 Component: Suspender System Hardware

Bid Item: 59 Lot No: N/A

Summary of Items Observed:

On this date Quality Assurance (QA) Inspector Terry Hipes was present as requested at Monnig Industriesin
Glasgow, MO. to observe the grit blasting and galvanizing of suspender system hardware to be used on the
San Francisco/Oakland Bay Bridge (SFOBB) project.

At Monnig Industries this QA Inspector met with Mr. Ryan Monnig and was informed that the (26) 4"-4 threaded
tie rods received from Dyson Corporation had been grit blasted per SSPC SP10 and hot dipped galvanized per
ASTM-A153. Mr. Ryan Monnig stated that not all of the (26) tie rods were ready for QA inspection due to the fact
that the threads have not been power wire brushed and the threads verified with a mating nut screwed onto the
threads. This QA Inspector randomly observed the (26) 4"-4 threaded tie rods appeared to galvanized. This QA
Inspector randomly observed Monnig personnel using files and wire brushes to clean the threads and remove any
excessive galvanizing build up on two of the threaded tie rods. Mr. Ryan Monnig stated that he would notify this
QA Inspector when all (26) tie rods were completed by power brushing and gaging with the mating nut.

Please see photos attached below.

Summary of Conversations:

As noted above

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

607200 Monnig Industries Glésgow, MO.
E /SE@@B $AS Suspender SystertHardwaregs
- V= gt R

LR

6/04/2010 Monnig Industries Glasgow, MO.
SFOBB SAS Suspender System Hadrdware

4

Hot dipped galvanized 4"- 4 threaded rods

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: Hipes, Terry Quality Assurance Inspector

Reviewed By: Hager,Craig 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# 58.15
(707) 649-5453 ' '

(707) 649-5493

SOURCE INSPECTION REPORT

Resident Engineer :Pursell, Gary Report No:  SIR-002240
Address: 333 Burma Road Date Inspected: 07-Jun-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: Wire Rope Corp. of America/Houston Structures L ocation: Glasgow, MO.
Quality Control Contact: Ryan Monnig Quality Control Present: Yes[] No
Material transfer: (] Yes [ No ¥ N/A Sampled Items: L] Yes[J No ¥ 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: As stated below

Bridge No: 34-0006 Component: Suspender Rope System

Bid Item: 59 and 68 Lot No: N/A

Summary of Items Observed:

On this date Quality Assurance (QA) Inspector Terry Hipes was present as requested at Monnig Industriesin
Glasgow, MO. to observe the grit blasting and galvanizing of the 75mm type 1, suspender rope sockets that will be
used on the San Francisco/Oakland Bay Bridge (SFOBB) project.

At Monnig Industries this QA Inspector met with Mr. Ryan Monnig and was informed that (42) 75mm type 1,

suspender rope sockets have been received from Dyson Corporation. Mr. Ryan Monnig stated that the 75mm

sockets are scheduled to be grit blasted per SSPC-SP10 at Phoenix Manufacturing Inc. and galvanized on 06-09-10.
Mr. Ryan Monnig also stated that if the grit blasting and galvanizing schedul e changes he would notify this QA
Inspector of the changes. This QA inspector inquired about about the progress of the (26) galvanized 4"-4 threaded

tie rods with Mr. Ryan Monnig and he stated that only (11) of the (26) have been power brushed and gaged with

the mating nut. This QA Inspector did arandom observation of the (11) tie rods and they visually appeared to have
been power wire brushed. Mr. Ryan Monnig stated that no other SFOBB production work is being performed on

this date.

Summary of Conversations:

As noted above.

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.

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

I nspected By: Hipes, Terry Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

V. 71603 Sorce epeion Ror

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-002286
Address: 333 Burma Road Date Inspected: 15-Jun-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: Glasgow, MO.
Quality Control Contact: Ryan Monnig Quality Control Present: Yes[] No
Material transfer: (] Yes [ No ¥ N/A Sampled Items: L] Yes[J No ¥ 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: As stated below

Bridge No: 34-0006 Component: Suspender Rope System

Bid Item: 68 Lot No: N/A

Summary of Items Observed:

On this date Quality Assurance (QA) Terry Hipes was present as requested at Monnig Industries in Glasgow, MO.
to observe the grit blasting and galvanizing of the 75 mm type 1, suspender sockets that will be used on the SAN
Francisco/Oakland Bay Bridge (SFOBB) project.

At Monnig Industries this QA Inspector met with Mr. Ryan Monnig and was informed that Monnig Industriesisin
progress of grit blasting, masking the threads and galvanizing (10) of (99) 75mm suspender sockets. Mr. Ryan
Monnig stated that they plan to grit blast, mask and galvanized (10) sockets at atime for better control of the
masking of the threads. This QA Inspector observed Monnig personnel covering the (10) sockets with atarp (due
to rain) before moving the sockets from the blasting facility into Monnig's facility. This QA Inspector randomly
observed the outside surfaces of the (10) grit blast sockets and the sockets appeared to be in compliance with
SSPC-SP10. This QA Inspector randomly observed Monnig personnel applying silicone to the 3/8"-16 and 3.5"-4
threads. This QA Inspector did arandom visual inspection of the masking and noted that the masking appeared to
have full coverage in the threads before galvanizing. Please see photos attached below.

NOTE: Thefirst lot of (42) 75mm sockets that Monnig Industries galvanized will need to have the 3.5"-4 threads
chased with tap to remove galvanizing in the threads.

This QA Inspector pointed out to Mr. Ryan Monnig that (13) of the (26) 4"-4 tie rods have not had the excessive
galvanize build up removed from the threads. Mr. Ryan Monnig agreed with this QA Inspector and stated that he
would have his personnel clean up the threads.

Summary of Conversations:

As noted above

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

6/15/10 Monnig Industries Glasgow, MO.
SFOBB SAS 75mm Suspender Sockets

-1.‘

g3

pre galvanizing silicone masking in the 3.5"- 4 threads

The 3.5"- 4 x 5" bolt has full thread engagement
on pre sandblast and galvanizing 75mm sockets

6/15/10 Monnig Industries Glasgow, MO. - . 6/15/10 Monnig Industries Glasgow, MO
SFOBB SAS 75mm Suspender Sockets - SFOBB SAS 75mm Suspender Sockets

g Y ' i - 3.5"-4 x 5" long bolt

Silicone masking thds&

Monnig masking the threads of the next
(99) sockets to be galvanized after grit blasting This bolt is to check e is removed from the

threads of st (42 n

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: Hipes, Terry Quality Assurance Inspector

Reviewed By: Hager,Craig QA Reviewer

ﬁ) TL-6034,Sour ce Inspection Report Page2 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-002454
Address: 333 Burma Road Date Inspected: 02-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: Glasgow, MO.
Quality Control Contact: Ryan Monnig Quality Control Present: Yes[] No
Material transfer: Yes [ No [J N/A Sampled Items: L] Yes[J No ¥ 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: As stated below

Bridge No: 34-0006 Component: Suspender System

Bid Item: 59 Lot No: See below

Summary of Items Observed:

On this date Quality Assurance (QA) Inspector Terry Hipes was present at Monnig Industries in Glasgow, MO. for
the release of 4"-4, TFL tower saddle tie rod assemblies that will be used on the San Francisco/Oakland Bay
Bridge (SFOBB) project.

At Monnig Industries Mr. Ryan Monnig provided this QA Inspector with the contractors Certificate of

Compliance (COC) for the grit blasting and galvanizing and the supporting documents for the (26) 4"-4 UNC-2A

x various lengths of tower saddletie rods. This QA Inspector confirmed the Structural Materials Testing
Laboratory test results for lot codes NTA2, NTA3, NTA4, NTA5 and NTAG are satisfactory for use (SM-10-0537).
This QA Inspector reviewed the documents and they appeared to comply with the contract requirements. This QA
Inspector did arandom visual inspection of the tie rods as they were presented and they appeared to be in good
shape and have the Lot Code stamped on the ends. The materials and documentation appeared to comply with the
contract requirements and this QA Inspector issued Orange tags with the followings Caltrans Lot Numbers,
B304-021-10, B304-022-10, B304-023-10, B304-024-10, B304-025-10, B304-026-10, B304-027-10,
B304-028-10, B304-029-10, B304-030-10, B304-031-10 and B304-032-10.

Mr. Ryan Monnig stated that Monnig Industries has received the Washers, Nuts, and Jam Nuts for the Tie Rods
from Dyson and are to be shipped with the Tie Rods as a set. Mr. Ryan Monnig provided this QA Inspector with
the green tag documents for (100) 4" Harden Flat Washers (Lot Code NQF), (100) 4"-4 Heavy Hex Nuts (Lot
Code NNH) and (98) 4"-4 Heavy Hex Jam Nuts (Lot Code NNJ). This QA Inspector confirmed the Structural
Materials Testing Laboratory test results for Lot Codes NQF, NNH, and NNJ are satisfactory for use (SM-10-0629,
SM-10-0630 and SM-10-0631). This QA Inspector reviewed the green tag documents supplied with the Washers,

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



SOURCE INSPECTION REPORT
( Continued Page 2 of 2 )

Nuts and Jam Nuts and the documents appeared to comply with the contract requirements. This QA Inspector
issued Orange tags with the following Caltrans Lot Numbers, B304-033-10 for (98) 4"-4 Heavy Hex Jam Nuts
(Lot Code NNJ), B304-034-10 for (100) 4"-4 Heavy Hex Nuts (Lot Code NNH) and B304-035-10 for (100) 4"
Hardened Flat Washers (Lot Code NQF).

Please see the Report of Inspection of Material (TL-29) on this date for more detailed information.

Summary of Conversations:

As noted above

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: Hipes, Terry Quality Assurance I nspector

Reviewed By: Hager,Craig QA Reviewer

TL-6034,Source I nspection 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#: 76.9
(707) 649-5453 ' '
(707) 649-5493

REPORT OF INSPECTION OF MATERIAL

Resident Engineer:Pursell, Gary Report No: RIM-000046
Address: 333 Burma Road Date Inspected: 02-Jul-2010
City: Oakland, CA 94607
Project Name: SAS Superstructure OSM Arrival Time: 700
Prime Contractor: American Bridge/Fluor Enterprises, a v OSM Departure Time: 1530
Contractor: Dyson Corp. & Subs Location: Glasgow. MO.

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 B304-021-10 59 2 4"-4 UNC-2A x 1840mm TFL Tie Rod, HDG, Lot Code
NTADB, Heat #99882

2 B304-022-10 59 1 4"-4 UNC-2A x 5185mm TFL Tie Rod, HDG, Lot Code
NTA2, Heat #99882

3 B304-023-10 59 1 4"-4 UNC-2A x 4860mm TFL Tie Rod, HDG, Lot Code
NTADB, Heat #99882

4 B304-024-10 59 2 4"-4 UNC-2A x 4755mm TFL Tie Rod, HDG, Lot Code
NTA2, Heat #99882

5 B304-025-10 59 2 4"-4 UNC-2A x 4635mm TFL Tie Rod, HDG, Lot Code
NTA2, Heat #99882

6 B304-026-10 59 3 4"-4 UNC-2A x 4475mm TFL Tie Rod, HDG, Lot Code
NTA4, Heat #99882

7 B304-027-10 59 3 4"-4 UNC-2A x 4310mm TFL Tie Rod, HDG, Lot Code
NTADB, Heat #99882

8 B304-028-10 59 1 4"-4 UNC-2A x 4580mm TFL Tie Rod, HDG, Lot Code
NTA4, Heat #99882

9 B304-029-10 59 1 4"-4 UNC-2A x 5035mm TFL Tie Rod, HDG, Lot Code
NTA4, Heat #99882

10 B304-030-10 59 3 4"-4 UNC-2A x 4175mm TFL Tie Rod, HDG, Lot Code
NTAB, Heat #99882

11 B304-031-10 59 5 4"-4 UNC-2A x 4090mm TFL Tie Rod, HDG, Lot Code
NTAS, Heat #99882

12 B304-032-10 59 2 4"-4 UNC-2A x 5325mm TFL Tie Rod, HDG, Lot Code
NTAB, Heat #99882

13 B304-033-10 59 98 4"-4 UNC-2B Heavy Hex Jam Nut, Lot Code NNJ, Heat
#A 085940

14 B304-034-10 59 100 4"-4 UNC-2B Heavy Hex Nut, Lot Code NNH, Heat
#A 085839

TL-29,Report of Inspection of Material

Page 1 of 2



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

15 B304-035-10 59 100 4" Hardened Flat Washer, Lot Code NQF, Heat #F0214
Identification: Orange attached to the material Shipped to: Job Sitein
Oakland

Summary of Items Observed:
Quality Assurance (QA) Inspector Terry Hipes was present as requested at Monnig Industries in Glasgow, MO.
for the release of material as listed above.

At Monnig Industries this QA Inspector met with Mr. Ryan Monnig and was provided with the contractors
Certificate of Compliance (COC) for grit blasting and galvanizing and the supporting documents for (26) 4"-4
UNC-2A x various lengths (listed above) of threaded TFL tower saddle tie rods with the following lot codes,
NTA2, NTA3, NTA4, NTA5 and NTAG6. This QA Inspector confirmed the Structural Materials Testing
Laboratory tests results for lot codesNTA2, NTA3, NTA4, NTA5, and NATG6 are satisfactory for use
(SM-10-0537). This QA Inspector reviewed the contractors COC and the supporting documents and they
appeared to comply with the contract requirements. This QA Inspector did arandom visual inspection of the
materials as they were present and noted that they appeared to be in good shape with lot codes stamped on the
ends. This QA Inspector issued (12) Orange tags for the (26) 4"-4 threaded tie rods with Caltrans Lot Numbers
listed above.

Mr. Ryan Monnig stated that Dyson Corporation sent (100) 4" Hardened Flat Washers (Lot Code NQF), (100)
4"-4 Heavy Hex Nuts (lot code NNH) and (98) 4"-4 Heavy Hex Jam Nuts (Lot Code NNJ) for staging and are to
be shipped with the (26) tie rods. Mr. Ryan Monnig provided this QA Inspector with the green tag documents for
the washers, nuts and jam nuts. This QA Inspector confirmed the Structural Material Test Laboratory test results
for Lot Codes NQF, NNH and NNJare satisfractory for use (SM-10-0629, SM-10-0630 and SM-10-0631) This
QA Inspector reviewed the green documents supplied with the washers, nuts and jam nuts and noted that the
documents appeared to comply with the contract requirements. This QA Inspector issued three Orange tags for
the washers, nuts and jam nuts listed above and attached them to the boxes of material.

Summary of Conversations:

As noted above.

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: Hipes, Terry Quality Assurance I nspector

Reviewed By: Hager, Craig QA Reviewer

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



9 °C DYSON CORP.

D] DOMESTIC NUT

CUSTOMER
ORDER#

DYSON
ORDER#

L 106599

CUSTOMER

American Bridge / Fluor JV
375 Burma Road

Oakland, CA 94607

USA

ary

DIA GRADE

.. D

STARTING MATERIAL
Round Bar

requirements unless otherwise noted.

B3oy-~ozl -0
TH 7/2/0

Attachments:

Mill Test Report
Mechanical Test Report
N.D.E. Report

53 Freedom Road
Painesville, OH 44077

ITEM
NUMBER

63 of 111

DRAWING :

BD e B

440-946-3500
440-352-2700 fax

DATE
SHIPPED

5/19/10

QUANTITY
SHIPPED

2 sets

PRODUCT DESCRIPTION

4.00"-4UNC-2A x 1840mm (72.44"} 1g. TFL tower saddle tie rod
(assembly incl. 2 hex full nuts, 1 hex jam nut & 2 washers) w/hex
drive on one end per Dwg. JSW-TS-017. HDG per Caltrans Standard
Specification 75-1.05 and ASTM-A123 w/near white metal blast
prior to galvanizing. Tower Saddle Tie Rod Assembly - Group 1

SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

HEAT NO. ORIGINAL MILL
99882 e iimken

LOT CODE
NTAR o

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

h‘ ,‘ uj-_., ‘.,"rl
RN "i

i
Al

B
e
\

i

SR

Deborah A. Smith
Q.A. Admin. Assistant
5/19/10

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




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING
P.0. BOX 98
GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106599

2 PCS 4”7 -4UNC-2A X 1840MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS
5.5 6 6.5 7
5 7.5 7 6.5

PATRICIA S. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI

HOWARD COUNTY
MY COMMISSION EXP. APR. 18, 2012 W’MZ?

@HN MONNIG, / PRESIDENT
STATE OF CALIFORNIA * DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

STATE LOTNO. 122,~¢} — o= 'O. ‘ @ - ZJ
| U sl Ol o) lelEL) §ATMST)}§[;S W
RELEASED (*) BY /4_ DATE ' ’
D) 7/2. )16 NOTARY PUBLIC

FM 92 1554 * Based upon selective Sampling




Phoenix Manufacturing, Inc.
P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP 10 Near White Metal Blast

Nenr-White Blast Cleaning - Removal of nearly ail mill scale. rust. rust scalc, paint, or
foreign matiter by the usc of abrasives propelled through nozzles or by centrifugal wheels.
10 the degree hercafler specified A Near-White Blast Cleaned Surface Finish s defined
a5 one from which all oil, grease, chirt, mill scalc, rust, corrosion products, oxides. pamni or
other foreign matter have been completely removed {rom the surface except for very hght
shadows. very slight streaks or slight discolorations caused by rust stain, mill scale
oxides. or light. tight residues ol pamnt or coating that mav remain. At least 95 pereant of
each square inch of surface area shall be free of all visible residues. and the remainder
<hall be limited 10 the light discoloration mentioned above

Dyscn Corp Order # L 106599

2 EA 4" -4UNC-2A x 1840MM LG

B304-021~]0

%%z, /% TH 12/l

/
KIRBY JORRIS
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teel Certificate of Tes

1835 DUJEBER AVE. S.W. ’ TIMKEN
VWhere You Turn

CANTON, OHIO 44706
ID #0234930-1 page 1 of 2 01/05/2010

Turret Steel Industries, Inc,

s

oT 3900 W. 74th Street

L O

D CHICAGO IL 60629-4354 USA )
CodE NTAS

s LATER

HT LATER

10 LATER

P DOMESTIC

Customar Order:; 28599-2 Cuptomer Part Numbar:
Timkan Oxdert 15743-A (161568B0) Heat Number(s): 99882

pescription of Material

DIAMETER: 4.000 in (101.600 mm)

Shape! RD
Salea Type: 41408
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

gpecificarion

- ASTM A 304 Rev. 0582
- ASTM A 322 Rev. 07

- ASTM E 381 Rev. 01 (Reapproved 2006)
TURRET BTEEL TSI-1310 4/13/2007 EXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

chemiatry Information

%C  %Mn %p %3 %81 %Cr %Ni %Mo %Cu %Al BV %Ch
EpEC Ladle Min: .37 .65 .15 .75 .15
cpEC Ladle Max: .44 1,10 ,025 ,025 .35 1.20 .25

.024 .007 .002

598082 Ladle: A1 .99 .po® .020 .32 1.05 .15 .16 .1B

Motallurgy Information
PEC:  Chemistry (Info Only)

an ghipping documsnt 1o attached it bacomss part of this certification,

with the methoda pregcribed in the
onditions for HAale, Manufacturs,
mada part of thia certifioation. The resulta of puch inspsctions
purchase order, spacification(s) and
t the written approval of

rtify tha sbove materialm have bean ingpooted and testad in mccoxdance

e co
and consistent with our Stendard Commercial Terma and C

verning specificaetions
4 Bhipping, whigh are incorporated into and
d tests confarm with the applicabla requirements including tha

vaption(s) . This certificate or raport shall not be reproduced exgept in full, withou

o Timken Corporatien.
_:by 5/144@—4— M

Sugen Bender, SUPERVISOR-PROD MET LAB

provad:
NOTARY PUBLIC

E TIMKEN CORPORATION

Heat 99882 DI ABTN-A255: 6.25 o 3
LoEC: Grain Size (Info Only) SIZE FINE STATE OF CALIFOHNIAi oy |
Heat 09882 BIZE: 7‘ lJ‘L,'lhD
LOT No: 320§ -5 741D |
NAME: _5/% $19-10 _Tif‘/;fé// ;/0

LY |



~Jan. 5. 2010 12:13PM  MET LAB R . No. 0852 P. 4
Steel Certificate of Test TIMKEN
ég;iog?zgﬁgoavzhgég. coDE }\)"\‘P\f)/ Where You Turn
01,/05/2010

ID #0234930-1 Page 2 of 2

Customer Order;: 28559-2 Customer Part Numbert
Timhen Order: 15743-A (1615680) Heat Numbaex(s): 59882

Metallurgy Information (cont.}

SPEC: Jominy English SAMPLE TYPE CAST 4140H
Location: 1 2 3 4 5 [ 7 B 9 1p 12 14 16 1B 20 24 28 31 3§ do
SPEC Min: 53 531 52 51 51 S0 .48 47 44 42 35 37 35 34 331 32 31 130
SPEC Max: 60 60 60 5% 59 58 58 57 57 5 55 54 53 S§2 51 48 46 44

09882 Al1-01: 58 K7 57 56 55 5% 54 54 53 51 d9 45 d4 42 42 40 39 38 21g 37

Heat 99883 Melt Sourcer USA
nanufecruring: UBA

8TRAND CAST PROCEBH
REDUCTION RATIO 13.9:1

The Timken Company cextifies
or procassing.

that thara is no marcury or radioc-active matarial used in the melting

B30Y~pz/-/0
TH  7/2/r0

STATE OF CALIFORNIA

LOT NO:_/3208-074-10

NAME: S /3 S-1a-10

'HE TIMKEN CORPORATION




TEST REPORT

TC Industries Test Center :
3703 South Route 31 :
Crystal Lake, IL 60012-1412 & REPORT NO: 147670
Telephone 815/459/2400 Fax 815/459/3419 OCAKD DATE:  MARCH 17, 2010
Certiicata No. 1281-01 PAGE 1 OF1
TO: TURRET STEEL INDUSTRIES SHIP TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15126-1142 IMPERIAL, PA 15126-1142
CODE NTRS
DESC: GEBPCS 4*RD X 236" HEAT#: 99882 GRADE: 4140 WT: 6150
PO:; 25132 MO: N/A CO0: 29132 LOT: 67122
SPEC: :QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFAGE
PROCESS: FURN TEMP : 1600 FURAN TIME hh.mm: -2.40 QUENCH: OIL
TEMPER TEMP: 850 TEMPER TIME hh.mm: 4,00
STRESS TEMP: STRESS TIME hh.mm: .
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE K5I 140 N/A 164.0
YIELD .2% KSI 115 WA 130.0
ELONG 2" % 14 N/A 15.0
RED AREA % 40 N/A 42.0
SURF HB | HBW 293 363 327 329
TC INDUSTRIES AND SUBCONTRACTED LABS (AZ2LA ACCREDITED)
Tenslile,Standard TC Rockwell Micro Analysis*
Tanslle,Full Secn Brinell TC - Decarb Medsure
Charpy V 10mmi10mm Ultra Sonlc* Chemistry*
Microhardness Knoop*
TC:TC Ind Test Center BE:Barg Englneering MSI:Metallurglcal Services
Cert #1281-01 Cernt #L1157-1 Cer #0510
2/28M11 2-4-2011" 123110
TIME  08:17 *Not included in our scope of accreditation

FC 4.12.16F 10/12/09

elterod.

Wy

Phil Burgdort ! :
Tast Center Tach ] B 30 yn 02/_/0
v 7/ 2 //0
STATE OF CALIFORNIA

LOT NO: _RQ2058-02¢-/0

NAME:_ S8 5-19-10

There are nio.daviations from last methods bnlass noted. !t should not be assumed (hal mechanical pmpa‘rﬂes of raw malesia! heel lreated to
a fastoner standard wifl have the sema properjas of a finlshod faslener whosa originel material characlerisies may have bean slgnificantly
No mercury was ussd/sdded and no weldingAveld repalr was psrformsd on this materal while in Ihe possession of TC Indusliies, Inc.

This original tast report displays a raised."TC Indusiries Test Center” spal This tast report ralales only lo the ilems-teslad and shall not ba
reproduced, excepl in full, without the wrilten permfssion of TC Industries Test Cenler :



stork Herron Testing Laboratories

STORIE

Materials Technology

5/19/2010

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
5 2 (2 -
Date Received: 5/14/2010 L b
Website : www.storkherron.com

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

P.O. No.: 72218

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

Sample Description:
Witness.

MAGNETIC PARTICLE INSPECTION REPORT

Standard: ASTM -F788
Procedure: SOP 42.03
METHOD e |
L] Dry . I X Wet
PARTICLES
Magnaflux Particles: Part Preparation: Wet Particle Carrler:
] s8ARed [ 14A [0 None Required ] Magnaflux Carrier Il
] 3ABlack X 14AM ‘ [J Solvent Clean Pre Mixed
[0 1Gray [J Other O Grinding ] Concentration M
Batch No. 07E08K ] Other Batch No. :
CURRENT
[] AC ] FwDC
Central Conductor (AMPS) [J Head Shot (AMPS)
" Coil (AMPS) TJ Prods (AMPS/Spacing)
Field Veriied by: X Pie Gage [ ] QQlI [J Hall Effect Probe
EQUIPMENT
[ Magnafiux H-720 SIN: 81471 Cal Due Date: _
B Yoke [] AC DC S/N: 9432 Spacing: 4" —6" Cal Due Date: 8/11/10

STATE OF CALIFORNIA

B3od-0p2) /b

7R Y2/ LoT NO: _3208-074 =[O
NAME:_S /2 5-19-10

The sbove lesling was perormed In accordance with the latest revision of the applicable commercial, military and/or

|nternational test method unless otherwise noled. The above services were performed in accordance with Hemon

Testing Laberatories’ Qualily Assurance Program Ecllion 1, Revision 3 dated 6/30/09. Information and statements in

this report are derived from material, information and/er specifications fumished by the clien! and exclude any r
LA L

expressed or implied warranties as lo the filness of the material tested or analyzed for any partlcular purpose of USe.

fraudulent stalemenis or eniries on this document may be punished as a felony under Federal Staluies. Karen Baumniller
Sample remnants are held for a minimum of & months following issuance of lest resuls, at which point they will be

discarded unless nolified in writing by the client. This material was nol contaminated by mescury or chlarinated Customer Services Manager
solvents during the handling and processing at Stork-Heron Testing Laboratories facilities.

Pape 1 of 2



STORA

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.storkherron.com

TEST REPORT

P.O. No.: 72218

INSPECTION RESULTS

Resulis
L106599 Qty 2 A354 BD NTAS #09882 4” aPitch 1840 72.44" Tower Saddle Tie Red ACCEPTABLE
L106656 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE
L106656 Qty 1 A354 BD NTA3 #99882 4" 4Pitch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE
L106656 Qty 1 A354 BD NTA4 #99882 4" 4Pltch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE | .
L106656 Qty 1 A354 BD NTAS #99882 4" 4Pitch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE | .. .
L106656 Qty 1-A354 BD NTA§ #99882-4" 4Pitch 1840 72.44" Tower Saddle Tle Rod- ACCEPTABLE .
L106628 Qty 2 A354 BD NTAZ2 $#09882-4" 4Plich 4635 182.48" Tower Saddle Tie Rod | ACCEPTABLE.
L106633 Qty 2 A354 BD NTAZ #99882 4" 4Pitch 4755 187.2" Tower Saddle Tie Rod ACCEPTABLE
L106646 Gty 1 A354 BD NTA2 #99882 4" 4Pitch 51 85 204.13" Tower Saddle Tie Rod ACCEPTABLE
L106618 Gty 3 A354 BD NTA4 #99882 4" 4Pltch 4475 176.18" Tower Saddle Tie Rod ACCEPTABLE
L106637 Qty 1 A354 BD NTAS #99882 4” 4Pitch 4860 191.34" Tower Saddle Tie Rod ACCEPTABLE

Report for 517110 ¢ j’//

Marking Requirements:

Demag and post cleaning requirements:

21

Comments: State Letter-05.03.01-OUZSOG.A_BF—RFI-OM741RD‘l &ccos

Inspected by:

Matthew Novak%}%ﬁ’{ /4‘/'//&4&

Certification: ASNT-SNT-TC-1A
Level n 1

EXPORT CONTROLLED (ITAR)

THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS
TRAFFIC IN ARMS REGULATIONS {ITAR) AND IS SUBIJECT TO THE EXPORT CONTROL

THE INTERNATIONAL

LAWS

OF THE U.S. GOVERNMENT. TRANSFER OF THIS DATA BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN

ENTITY, WHETHER IN

v A 7/2//9

The above lasling was performed in accordance with the latest revision of the applicable commercial, military and/or
Intemational lest method unless otherwise noted. The above services were performed In accordance wilh Herron
Testing Laboratories' Quality Assurance Program Edilien 1, Revislon 3 dated 6/30/089. Information and statements in
this report are derived from material, informatlen and/or specifications furnished by the client and exclude any
expressed or Implied warranties as to the fitness of the matesial \ested or analyzed for any particular purpose or use.

This report is the canfidential property of our client and ma

fnot be reproduced excepl In full, withoul written approval of this laboratary.

jraudulent stalements or entries on {his document may be

Sample remnants are held far a minimum of B months following
writing by the client. This material was not contaminated by mercury or chiarinated

discarded unless notified in

THE UNITED STATES
OTHER APPROVAL FROM THE U.S. DEPARTMENT OF STATE, 1S PROHIBITED.

B30 -062/-/0

OR ABROAD, WITHOUT AN EXPORT

# STATE OF CALIFORNIA

LOT NO: _R208-07y4- /0

NAME: 5-19-1D

nne Sl

Karen Baumiller
Customer Services Manager

advertising purpases. This report shall
The recerding of false, fictitious or
punished as a felony under Federal Statules.

issuance of lest resulls, al which poin! they will be

y not be used for

solvents during the handiing and processing at stark-Herron Testing Laboratories facitities.

Page20f 2



CERTIFIED MATERIAL TEST REPORT J

D P 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

L 106605 660110-SA-017 C/O 019 63 of 111 5 sets 5/21/10

CUSTOMER PRODUCT DESCRIPTION
American Bridge [/ Fluor JVv 4.00"-4UNC-2A x 4090mm (161.03") Ig. TFLtower saddle tie rod
75 B Read (assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
3 HEma. h0a drive on both ends per Dwg. JSW-TS-017. HDG per Caltrans
Oakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group
UsA SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DRAWING ) 10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

STARTING MATERIAL  DIA GRADE ary LOTCODE  HEAT NO. ORIGINAL MILL
Round Bar 3830 BD N BT ... S

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.

B304-03}-/0
TH 7/2/0

S e
Mill Test Report
Mechanical Test Report (}\\

N.D.E. Report
- Deborah A. Smith

Q.A. Admin. Assistant
5/21/10

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




Monnig

Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98
GLASGOW, MO 65254

PH. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106605

5 PCS 4” -4UNC-2A X 4090MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153

SPECIFICATIONS. THE MATERIAL

IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

6.5 6 % 6.5
7 7 7.5 6.5
6 6.5 6.5 6

PATRICIA S. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012

STATE OF CALIFORNIA + DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

’%TATE LoTNo. 2,201 —031-10 '

[CONTRACT NoO. o4 -0120FY

RELEASED (*) BY T Q—- DATE'I/ 2.//0

FM 92 1554 * Based upon selectivefsampling

L]

@w MONNIG, / PRESIDENT

Cahin A duthesr

PATRICIA S. WESTHUES,
NOTARY PUBLIC




£
(g ' Phoenix Manufacturing, Inc.

P.0. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325

660-668-2611

660-668-3160 (fax)

SSPC-SP 10 Near White Metal Blast

Near-White Blast Cleaning - Removal of nearly ail mill scale. rust. rust scale, paint, or
foreign matter by the usc of abrasives propelled through nozzles or by centrifupal wheels.
10 the depree hereafler specified A Near-Winte Blast Cleaned Surface Finish is defined
as one from which all o1, grease. dirt, mill scale, rust, corrosion products, oxides. pant or
other foreign matter have been completely removed {rom the surface except for very light
shadows. very slight streaks or shight discolorations caused by vust stain, mill scale
oxides. or light. tight residues of pant or coaling that may remain. At least 95 pereent of
each square inch of surface area shall be frec of all visible residues. and the remainder
<hall be himited 10 the light discoloration mentioned above

Dyson Corp Order # L 106605

5 EA 4" -4unc-2A x 4090MM LG

B304-031-10
TH 7/2]I0

KIRBY {&)RRIS




apln 5 00 115500 L e ' No. 0852 P, 3

teel Certificate of Test : . '

1835 DUEBER AVE. S5.W. : TIMKEN
Where You Turn

CANTON. OHIO 44706
ID #02345930-1 Page 1 of 2 01/05/2010

Turrekt Steel Industries, Inc,

s
oT 3900 W. 74cth Screet
L0
D CHICAGO 1IL. 60629-4354 USsA
‘ CoDE NTR?
S LATER .
HT LATER
10 LATER
P DOMESTIC

Cuptomer Part Numbar:

Customer Order; 20595-2
Heat Numbar(s): 93882

Timkan Oxder: 15743-A (16156B0)

Deseription of Materiml

DIAMETER: d4.000 in (101.600 mm)

Shape ! RD

Sales Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Zpecifioation

- ASTM A 304 Rev. 0%5e2

- ASTM A 322 Rev. 07

- ASTM E 381 Rev. 01 (Reapproved 20086)
TURRET STEEL TSI-130 4/13/2007 EXCEPT AS NOTED~ EXCEDT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

Chamistry Informatioen
®C Sebin %P %3 %81 %Cx %N1 %Mo %Cu %Al %V %Ch

.65 .18 .75 .15

SPEC Ladle Min: .37
.02s8 .35 1.20 .25

SPEC Ladle Max: .44 1.10 .025

-00® .020 .32 1.05 .15 .16 .18 .024 .007 .DO2

99881 Ladlae: A1 .98

Moetallurgy Information
SPEC: Chemistry (Info Only)

1
£

STATE OF CALIFORNIA [T iy
|

Heat 99882 DI ABTM-A255:

1

GPEC: Grain Size (Info Only) 81z

Heat 99882 BIZE: 7 LOTNO:BBOi‘OgS-"O

NAME: 5 /3 9 1D 'B 30‘{'_03/_- P
| YH 2/z/0

an chipping documsnt ig attached it bacomss part of this certification.

certify ths sbove matexrials have baen inspeoted and tasted in accordance with the methods prescribed in the
verning specifications and consistent with our Stendard Commercial Torms and Conditions for Bale, Manufacture,
The rasulta of such inspections

Pd ghipping, whigh are ingorporated into and made part of thia certifioation.
d tests conform with the applicable raquirements including the purchase order, specification(s) and
ception(s). This certificate or report shall not bas reproduced except inm full, without the written approval of

the Timken Corpormtion.
____ by ESA#A&CL*«- /fzkbyt4aé;1z

Approved:
Sufean Bender, GUPERVIBOR-PROD MET LAB

NOTARY PUBLIC

THE TIMKEN CORPORATION

L1 nl



_dan 52010 113 MET LAB T | No. 0852 P. 4
Steel Certificate of Test - | | TIMKEN
1835 DUEBER AVE, S.W. 3 v

CODE NTR? Where You Turn

CANTON, OHIO 44706

IDp #P234P3U—l Page 2 of 2 01/05/2010

Customer Order: 20599-2 Custamer Parxt Number:
Timken Order: 15743-A (16156B0) Heatr Numbex(g): 5bBB2

Metallurgy Infermation (cont.)
SPEC; Jominy English SAMPLE TYPE CAST d4140H
B 9 10 12 14 16 1B 20 24 289 32 36 4o

Location: 1 2 3 4 5 § 7
SPEC Min:- 53 53 52 51 51 50 48 47 44 42 39 37 35 34 33 32 31 130
SPEC Max: 60 60 60 59 59 58 58 57 57 56 55 54 53 52 51 48 46 d4

99882 A1-01: 58 57 57 56 55 55 54 54 53 51 49 d6 44 42 42 40 39 38 28 37

Hent 9920823 Melt Source:! USA
Manufaceuring: USA

B8TRAND CABST PROCEHB
REDUCTION RATIO 12,.59:1

The Timken Company certifies that thera is n
ox procassing.

o marcury or radioc-active material used in the mealting

g STATE OF CALIFORNIA

LoT NO: _ RR09-085D
NAME:__£/2 S-2.[-10

B304-03/- /0
TR 7/2/10

THE TIMKEN CORPORATION




TC Industries Test Center

3703 South Route 31
Crystaf Laks, IL 60012-1412
Telephans 816/459/2400 Fax 815/459/3419

TURRET STEEL INDUSTRIES

xa

Cerfilicate No, 1281-01

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

SHIP TO: TURRET STEEL INDUSTRIES

TO:
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15126-1142 IMPERIAL, PA 15126-1142
codE NTR D :
DESC: G6PCS ‘4"RD X 23'6 HEAT#: 99882 GRADE: 4140 WT: 6146 &
) PO: 29132 MO: N/A CO: 29132 LOT: 67120
SPEC: QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 BC @ SURFACE
PROCESS: FURN TEMP : 1600 FUAN TIME . hh.mm: . 2.40 QUENCH: OIL
' TEMPER TEMP: 860 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 N/A 156.0
YIELD 2% , K8l 116 N/A 130.0
ELONG 2* % -] 14 N/A 15.0
RED AREA % 40 N/A 47.0
SURF HB HBW 293 363 341 346
TC INDUSTRIES AND SUBCONTRACTED LABS (A2L A AGCREDITED) :
Tenslla,Standard TC Rochwall : Micro Analysis®
Tensile,Full Secn Brinell TC Decarb Measure
Ultra Sonic* Chemlatry*

Charpy V 10mmx10mm
‘Microherdness,Knoop*

BE:Berg Engineering

MSEMetaliurgical Servicas

TC:TC Ind Tebt Center
Cert#1281-01 Cort #L1 167-1 Cer #0510
2/28/M11 2-4-2011 12/31/10
TIME , 10:52 oo ) *Not included In our scope of acereditation

t STATE OF CALIFORNIA

FC 4.12.16F 10112/09

LOT NO: _42209-055-1D

Ken Hu% . ) . ,

Test Center Supervisor

B3od-03/-)0
TH 7/2)0

NAME: 52

E-2.)-10

There are no/deviellons from fest maithods unless nofed. it should not b assumed that mechanical propertlos of raw malerfal haal trealed fo
ished fasiener whose original matarlal characlerstics may hsve been significanlly

& faslener standard will have the same propadlas of a fin
alfered.

f.uo mercury was used/added and no weklingweld repalr wag perfarmad on ths mataral while In the possession of TC Indusiries, inc,

This original tes! report displays o ralsed."TC indusirias Test Cenlar” sesl, Th
reproduced, excepl n full, withou! the wrllten permission of TC Induslires Test Cenler

Is test report refafes only fo the Rems-fosted and shall nof be




STORIS® Stork Herron Testing Laboratories

Materials Technology
5/21/2010
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

Tast Report No.: DYS006-10-05-02316-3 Fax :(216) 524-1459
Website : www storkherron.com

TEST REPORT
P.C.No.: 72218
Sample Description: Magnetic Particle 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 | D wet
PARTICLES
Magnaflux Particles: Part Preparation; Wet Particle Carrier:
(] BARed [ 14A - [] None Required (] Magnaflux Carrier Il
[] 3A Black 14AM [C] Soivent Clean Pre Mixed
[1 1Gray [] Other ] Grinding [] Concentration M
Baich No. 07E06K [] Other Batch No.
CURRENT
] AC {1 FwDC
[] central Conductor (AMPS) [] Head Shot (AMPS)
] Coil (AMPS) [ ] Prods (AMPS/Spacing)
Field Verified by: Pie Gage []Qal Hall Effect Probe
MENT
AT 5 11730 OF CAVNFORNIA Cal Due Date:
_-7’-._ ¥ | AC XJ DC S/N:9432 Spacing: 4"-6" Cal Due Date: 8/11/10

LOT :j%éu) 3-085-10 B304~-03/-/0
NAME__ 5B  &-21-10 TH 7)2 )10

The above lesting was performed In accordance with the latest revision of the applicable commerclal, mililary and/or

Internalional lest melhod unless otherwlse noled. The above services were performed In accerdance wilh Herron
Tesling Laboratories’ Quallly Assurance Program Edilion 1, Revislon 3 dated 6/30/09, Informalion and staternents In
# - Ihis repont are derived fram maleria!, Infarmallon andlor specificalions furnished by the client and exclude any
RetA L

expressed or implied wamranlles as 1o the filnass of the material tested or analyzed for any parllcular purpose or use,

This report Is the confidentlal praperty of our cilent and may not be used for adverlising purposes. This repord shall

nol be reproduced excepl In full, withou! writlen approval of this laboralory, The recording of false, fictitious or

fraudulent statements or antrles on this document may be punished as a felony under Federal Slalules. K 8 il

Sample remnants are held for a minlmum of 6 months following Issuanco of fest resulls, al which point they will be C‘”T" "’”21 ol “
discarded unless nolifled tn writing by tha cllent. This material was not conlaminated by mercury or chlorinated uslomer Services Manager
solvenls during the handling and processing at Slork-Herron Tesling Laboralaries facllities.

Page 1 of 2

Stork Herron is an oparating unit of Stork Malerlals Technology B.V., Amsterdam, The Netharlands, which is a member of the Stork group.



STORIS® Stork Herron Testing Laboratories

Materials Technology
5/21/2010
Material Testing and Non-Destructive
Steve Marsh Tesling
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

Tesf Report No.: DY3006-10-05-02316-3 Fax : (216) 524-1459
Website : www.storkherron.com

TEST REPORT

P.0.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 far 5/20/10

Marking Requirements:

Demag and post cleaning requirement_s:

Inspected by: - Certification; ASNT-SNT-TC-1A
,; : é? Level CIn B3 i
Matthew Nova J{;L/

a4

EXPORT CONTROLLED (ITAR)

THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS ORDER FALLS WITHIN THE DEFINITION OF
RNATIONAL TRAFFIC IN ARMS REGULATIONS (ITAR) AND IS SUBJECT TO THE EXPORT CONTROL LAWS

&Wﬁ%dm THIS DATA BY ANY MEANS TO A FOREIGN PERSON CR FOREIGN
: R ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
I OVAL FROM THE U.S. DEPARTMENT OF STATE, IS PROHIBITED. '

LOTo:_B}(JB"Oﬁ-lO Bzod-031- /0

NAME:__ &R g al-10 TH 7/2/0
The above lesling was performed in accordance wilh the lalest revislon of the applicable commercial, mililary and/or
International teslt method unless ctherwise noled. The above services were performed in accordance with Herron
Tesling Laboralories’ Qualily Assurance Program Edillon 1, Revision 3 daled 8/30/08. Information and slalements in
.~ Ihis report are derived Irom material, Information and/or specificalions furnished by the cilent and exclude any r
expressed or implied warranlles as 1o the fliness of the malerlal ested or snalyzed for any parlicular purpose or uss. ULU_,A Ly

This report |s the confidenlial property of our client and may not be used for advertising purposes. This report shall

ol be reproduced excepi In full, withoul written approval of this laboralory. The recerding of false, fictitious or

fraudulent stalements or entries on this document may bo punished as a falony under Federal Stalutes. "

Sample remnants ara held for a minlmum of 6 months following Issuance of las! results, at which polnt they will be ga"’" Baug'l I el" -
discarded unless notified in wriling by the cllenl. This malesal was not centaminated by mercury or chlorinaled ustomer Services Manages

solvents durdng the handling and processing al Stork-Herren Testing Laboralorles facilities,
Pape 20f2

Slork Herron Is an operating uni! of Stork Malerials Technology B.V., Amsterdam, The Nelherlands, which is a member of the Slork group.



CERTIFIED MATERIAL TEST REPORT J

D P DYSON CORP.
53 Freedom Road 440-946-3500
IZEI DOMESTIC NUT Painesville, OH 44077 440-352-2700 fax

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106609 660110-SA-017 C/O 019 71 of 111 3 sets 5/20/10

CUSTOMER PRODUCT DESCRIPTION
American Bridge / Fluor JV 4.00"-4UNC-2A x 4175mm (164.37") Ig. TFL tower saddle tie rod
K, (assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
375 Burma Roa drive on both ends per Dwg. JSW-T5-017. HDG per Caltrans
Oakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/ near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group
usa SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DRAWING : 10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

STARTING MATERIAL  DIA GRADE ary LOTCODE  HEAT NO, ORIGINAL MILL
_Round Bar ~  3.830 BD vemenens.. NTA6 99882 ~ Timken .

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.

B 3o4-030-/0
TH 7/2/100

s ‘ﬁ G

qu L
F“ OCK

I
I;‘:ii i
n |

-;A'-; St At e

. 'S
el e

Attachments:
Mill Test Report
Mechanical Test Report -
N.D.E. Report
’ Deborah A. Smith

Q.A. Admin. Assistant
5/20/10

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




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98

GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2,2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106609

3PCS 4” -4UNC-2A X 4175MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

7 7.5 6.5 6.5
6 5.5 6.5 7
7 6.5 5.5 6

PATRICIA S. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012

STATE OF CALIFORNIA * DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

ETATE T B2od -030-10 |
CONTRACT NO. o4 - -
RELEASED (*) BY -;+~Hc—> L2 F4DATE7/Z//0

FM 92 1554 * Based upon selective éamfling

<Lr_

@HNMONNIG, ! PRESIDENT

Cohiin. 4 Muthees

PATRICIA S. WESTHUES,
NOTARY PUBLIC




{01 MAUUFACTURIN

G.
{

Phoenix Manufacturing, Inc.
P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metnl Blast

Near-White Blast Cleaning - Removal of nearly ail mill scale. rust. rust scale, paint, or
foreign matter by the usc of abrasives prapelled through nozzles or by centrifugal wheels,
1o the degree hereafler specified A Near-White Blast Cleaned Surface Finish is defined
as one from which all oil, grease, dirt, mill scalc, rust, corrosion products, oxides, paint or
other foreign matier have been completely removed {rom the surface except for very Light
shadows. very slight streaks or slight discolorations caused by vust stain, mill scale
oxides. or light. tight residues of painl or coating that may remain. At least 95 pereent of
each square inch of surface area shall be frec of all visible residues. and the remaincer
shall be limited 10 the light discoloration mentioned above

Dyson Corp Order # L 106609

3 EA 4" -4UNC-2A X 4175MM LG.

B 204-~030-)0
TH 7/z)io

r

A S

KIRBY NORRIS
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eel Certificate of Test ' ‘

s g o - TIMKE
Where You Turn

CANTON, OHIO 44706
ID #0234930-1 Page 1 of 2 01/05/2010

Turret Steel Industries, Inc.

S
aT 3900 W. 74ch Street
L QO
D CHICAGO IL 60629-4354 UsSAa
CobE NTRG
s LATER
HT LATER
I0 LATER
P DOMESTIC

Cugtomsxr Order; 38599-21 Cugtomar Part Numbar:
Timkan Oxder: 15743-A (1615680) Heat Number(s): 995582

Description of Material

DIAMETER: 4.000 in (101.600 mm)
Shape : RD

Sales Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

8pecification

- ASTM A 304 Rev. 052

~ ASTM A 322 Rev. 07

- ASTM E 3Bl Rev, 0l (Reapproved 200§)
- TURRET STEEL TSI-130 4/13/2007 BXCEPT AS NOTED~ EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

Chemistry Informacion
%C Sshan %P %3

SPEC Ladle Min: .37 .65
SPEC Ladle Max: .44 1.10

%81 %Cr %N1i %Mo %Cu %Al %V %Ch
.15 .75 .15

.025 .025 .35 1.20 .25

.18 ,024 .007 .0O02

99882 Ladle: .41 .99 _00% .020 .32 1,05 .15 .16

Motallurgy Information
EPEC: Chemistry (Info Only)

STATE OF CALIFORNIA [ 0.A. FE{{IWED |

Heat 99882 DI ABTM-A255: 6.25

SPEC: Grain Size (Info Only) SIZE FI

Heat 99882 BIZE: 7 LOT No: BR08-O8Y-1D
NAME:__S/3  S-20-10

. BEO‘/-— 030-/0
TH 7/2/10

an ghipping document is attached it bacomes part of this certification,

cortify the sbove matsrials have been inspooted and Lasted in accoxdance with the methodnm prescribed in the
verning specifications and congistent with our Stendard Commercial Terms and Conditions for Bale, Manufacturae,
Tho resulta of puch inspections

:d Ghipping, which are incorporated into and made part of this certifiocation.
id tests conform with the applicable requirements dncluding the purchase order. spacification(s) and
ception(s). This certificate or report shall not be reproducad exgept in full, without the written approval of

o Timken Corporatlon.
o Seda Puscoboe,

Anproved:
Susen Bender, SUPERVIBOR-PROD MET LAB

Tenpg

NOTARY PUBLIC

THE TIMKEN CORPORATION

il ond



S Jan. 52010 12:13PM MET LAB ¥ No. 0852 P, 4

Steel Certificate of Test S TIMKEN

1835 DUEBER AVE. S.W. | CODF_ NT-P\(P Where YOLI Turn

CANTON, OHIO 44706
ID #0234530-1 Page 2 of 2 0i/05/2010

Cugtamer Order; 20599-2 Customer Paxt Number:
Timken Order: 15743-A (16156B80) Heat Number(s): 59882

Matallurgy Information (cont,)
SPEC: Jominy English SAMPLE TYPE CAST 41d40H

Location: 1 2 3 4 5 6 7 8 9 10 12 14 16 1B 20 24 28 32 36 4o
SPEC Min: 55 53 52 51 51 50 4B 47 44 42 3% 37 35 34 33 32 31 30
SPEC Max: 60 60 60 5% 53 58 58 57 57 56 55 54 53 52 51 48 46 da

998682 A1-01: 58 57 KE7 56 55 55 54 54 53 51 d9 46 44 42 42 40 39 38 g 37

Heat 95883 Melt fource: USA
manufacturing: UBA

8TRAND CABT PROCEBS
REDUCTION RATIO 12.59:1 .
The Timken Company cextifies that thexa is no mercury or radio-active material used in the malting

ox processing.

STATE OF CALIFORNIA

LOT NO: [3208-089-/0 B304~ 030-)0
NME,_SB  §=20°10 TR 7/2/10

HHE TIMKEN CORPORATION




TC Industries Test Center

3703 South Route 31

Crystal Lake, IL 60012-1412
Telephone B15/469/2400 Fax 815/459/3419

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

!nmnn;E!n

Cartificale No. 1281-01

TO: TURRET STEEL INDUSTHIES SHIP TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15128-1142 IMPERIAL, PA 15126-1142
CoDE NTRG
DESC: 6PGCS “4'RD X 23'6" HEAT##: 99882 GRADE: 4140 WT: 6139 ¢
PO: 28132 MO: N/A CO: 29132 LOT: 67123
SPEC: . QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFACE
PROCESS: FURNTEMP : 1600 FURN TIME hh.mm: . 2.do QUENCH: OQIL
TEMPER TEMP: B50 TEMPER TIME hh.mm: 4.00
STRESS TEMP: STRESS TIME bh.mm:
PARAMETER UNITS LIMITS TEST RESULTS {See sarnpling plan on back)
TENSILE Ksl 140 N/A - 168.0
YIELD 2% KSi 115 /A 132.0
ELLONG 2" % 14 N/A 15.0
RED AREA % 40 N/A 45.0
SURF HB HBW 2983 363 306 310
TC INDUSTRIES AND SUBCONTHACTED LABS (AQLA ACCFJEDITED}

Tenslls,Standard TG Rookwall Micro Analysls*

Tenslle,Full Secn Brinell TC Decarb Measure

Charpy V 10mmxi0mm Ultra Sonic* - Chemisiry*

Microhardness,Knoop* .

TC:TC Ind Tekt Center BE:Berg Enginesring - MSI:Metallurgical Services

Cert #1281-01 Coert #L.1157-1 Cert #0510

2/28M11 2-4-2011 12/31/10

TIME *Not included in our scope of accreditation

10:49

LOTNO:_B208- DE Y~ D

KA

Ken Rueff
_STATE OF CALIFOHNIATBSI Center Supervisor

B304-030 -/

FC 4.12.16F 10/12/09
NAME:

5-20-10

24 YA 7/2/10

There ara noldaviations from lest methods unlass nofed. If should not be assumed that mechenical propsriiss of raw malerie! heat treated fo
8 faslanar standard wiil have tha same propertias of a finlshed fastener whose orlginal malarial r.hﬂmcreﬂsm:s may have been significenlly

allered,
No mercury was used/added and no weldingAvald repair wa.

This original last report displays a rolsed *TC Indusiies Te
raproduced, except In full, withou! the writtan permissian of

3 performed on this meterial while tn the possession of TC Industres, inc.

5t Centar” seal. This leaf report refatas only 1o the ftems tested and shall no! be
TG Indus}ries Tost Centar




STORIS®

Materials Technology

Stork Herron Testing Laboratories

5/20/2010

Steve Marsh

Dyson Corp.

53 Freedom Road
PAINESVILLE, OH 44077-1232

Material Testing and Non-Destructive
Testing

5405 E. Schaaf Road
Cleveland, OH 44131

USA
Date Received: 5/19/2010
Telephone : (216) 524-1450
Fax : (216) 524-1459
Website : www.storkherron.com

Test Report No.: DYS006-10-05-02316-4

TEST REPORT

P.O.No.: 72218°

Magnetic Particle Inspection of 4" Tower Saddle Tie Rods, On-Site
Testing 5-19-10

Sample Description:

MAGNETIC PARTICLE INSPECTION REPORT

Standard: ASTM -F788

Procedure; SOP 42.03

METHOD

[] Dry , Dd wet

PARTICLES

Magnaflux Particles: Part Preparation: Wet Particle Carrier:
[] 8ARed [ 14A [ ] None Required [] Magnafiux Carrier Il
[] 3ABlack [X] 14AM [] Solvent Clean Pre Mixed

(0 1Gray [ Other [] Grinding [C] Concentration M
Batch No. 07E06K [] Other Batch No.

CURRENT

[1 FwDC
] Head Shot (AMPS)

O AcC
] Central Conductor (AMPS)

] Coil (AMPS) L] Prods (AMPS/Spacing)

Field Verifled by: DX PieGage []QQl Hall Effect Probe

EQUIPMENT

] Magnafiux H-720 SIN: Cal Due Date:

X Yoke [J AGy ¢ S/N: 9432 Spacing: 4" - 6" Cal Due Date: 8/11/10

i . (0 YH 7/2//0
LoTNo: 3 208-08 /2/
66 ’5‘_3_0 = |8

The above testing was peMEhmnmﬂmmnmm 5lon of the applicable commerclal, milltary and/or
International lest method unless otherwise noled. Tha above services were performad In accordance with Herron
Tesling Laboratorles' Quallty Assurance Program Edilion 1, Revision 3 dated B/30/08, Information and statements In
this report are desived from material, informatlon and/or speclfications furnished by the cllent and exclude any

” “expressed or Impliad warrantles as la the fitness of the materla! tested or analyzed for any particular purpose or use,
This report Is the confidentisl property of our cllent and may not be used for advertising purposes. This repor shall
nol ba repreduced axcapt In full, without wiitten approval of this labaratory. The recording of false, fictitious or
Iraudulent staterments or enlries on this document may be punished as e felony under Federal Stalutes.
Sample remnants are held for a minimum of 8 months following issuance of test resulls, at which point they will be
discarded unless nolified In wrilling by the client. This materlal was nol contaminated by marcury or chiorinated
solvents during the handling and processing al Stork-Herron Tesiing Laboralorles facililes,

KCUULU ,,@CWMMQ

Karen Baumlller
Cuslomer Services Manager

Page 1 ol 2

Stork Herron is an operating unlt of Stork Materials 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
Telephene : (216) 524-1450
Test Report No.: DYS006-10-05-02316-4 Fax 1 (216) 524-1459
Website : www.storkherron.com

TEST REPORT
P.O.No.: 72218
INSPECTION RESULTS
Results
L106623 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 NTAS5 #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 Letter-05.03.01-002906,ABF-RFI-001741R01 & CCO 91
Report for 5/19/10
Marking Requirements:
Demag and post cleaning requirements:
Inspecled by: Certification: ASNT-SNT-TC-1A
- A é7Level mjl X i
Matthew Nova o 7 [t
L= ey o ~—

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

THE INTERNATIONAL T N ARMS REGULATIONS (ITAR) AND IS SUBJECT TO THE EXPORT CONTROL LAWS
OF THE U.S. GOVER ANSFER OF THIS DATA BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN

ENTITY, WHETHER | ; AD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
OTHER APPROVAL F nglﬁ?%a&h (RAIBITED. B3od- 030 1>
0 P -

LQT No:_f52:0 §-034-16 vH  7/2/00

- NAME: A CE T
The above tesling was perfo the lalest revision of the applicable commercial, military andfor
International lest method unless olherwise noled. The abovi dance with Herron
Testing Laboralorles' Quality Assurance Program Editlon 1, Revision 3 dalad 8/30/08, Informalion and stalements In K[ rQ
n
Llees Ll

this report ara derived from malerial, Informalion and/or specificalions furnished by the client and excluda any

expressed or Implied warranlles as 1o the fitness of the material lesled or analyzed for any padticular purpose or use.

This report is the confldential property of our client and may not be used for adverlsing purposes. This report shall

nol be reproduced except in full, without written approval of this laboratory. The recording of false, fictitious or

fraudulent slalemenis ar entrias on this document may bae punished as a felony under Federal Staiules. K B il

Sampte remnants are held for a minimum of 8 months following issuance of test resulls, at which polnt they will be aien aury "’]'

discarded unless nolified [n wriling by the client, This malerial was nol contaminated by mereury or chlorinated Customer Services Manager
solvenls during the handling and processing al Sterk-Herron Testing Laboralories facllilies.

Page 2 0f 2

Stork Herron Is &n operating unit of Stork Malerlals Technology B.V., Amsterdam, The Netherlands, which Is a member of the Stork group.



DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106613 660110-SA-017 C/O 019 75 of 111 3 sets 5/20/10

CUSTOMER PRODUCT DESCRIPTION

American Bridge / Fluor JV 4.00"-4UNC-2A x 4310mm (169.69") lg. TFL tower saddle tie rod
975 Biizitia Road (assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
0a drive on both ends per Dwg. JSW-TS-017. HDG per Caltrans
Qakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

USA SPECIFICATIONS

ASTM-A354 Grade BD with special provisions
DRAWING

STARTING MATERIAL DIA GRADE ary LOT CODE HEAT NO. ORIGINAL MILL
NTAS 9988_2 ) Timken

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.

B3od-027-/0
v4 7/2//0

gy
0C
y s

ami DU san . Tl Mannie @%

i il ﬂ*b'l "l)

T
1"%‘{'!‘ o

¥

Attachments:

Mill Test Report

Mechanical Test Report -
N.D.E. Report

Deborah A. Smith
Q.A. Admin. Assistant
5/20/10

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




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98

GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2,2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106613

3 PCS 4” -4UNC-2A X 4310MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

6 6.5 7 6.5
5.5 6 6.5 6
7 7.5 6.5 7

PATRICIA S. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18§, 2012

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

! STATE LOTNO.BBOL{'—OZ7"IO

' | CONTRACT NO. OLE'OIZOF‘/

RELEASED (*) BY V—H DATE?/ZI 2]

FM 92 1554 * Based upon selective famfling

@-[NMONNIG, / PRESE@

PATRICIA S. WESTHUES,
NOTARY PUBLIC



] . 3 5
QEHRIANURACTURNIE. G Phoenix Manufacturing, Inc.

e,
y P.O. BOX 330

26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metal Blast

Near-White Blast Cleaning - Removal of nearly all null scale. rust. rust scale, paint, or
foreign matter by the usc of abrasives propelled through nozzles or by centrifugal wheels,
i 10 the degree hereafler specified A Near-White Blast Cleaned Surface Finish is defined
' as one from which all oil, grease, dirt, mill scale, rust, corrosion products, oxides. paint or
other foreign matter have been completely removed {rom the surface except for very hght
shadows. very slight streaks or slight discolorations caused by rust stain, mill scale
oxides. or light. tight residues of pamt or coating that may remain. At least 95 pereent of
each square inch of surface area shall be frec of all visible residues. and the remainder

: shall be limited 10 the light discoloration mentioned above
s T s S -

Dyson Corp Order # L 106613

3 EA 4" —-4UNC-2A X 4310MM LG

B304 -~027-10
YH 7/2/0

%f% /1

KIRBY NGﬁ%IS




aic 5 200 11 51 T A8 o o No. 0852 P. 3

teel Certificate of Test ' _

1835 ﬁUEBER AVE. S.W. : TIMKEN
Where You Turn

CANTON, OHIO 44706
ID #0234530-1 rage 1 of 2 01/05/2010

Turret Steel Industries, Ing.

s
oT 3900 W. 74cth Street
L O
D CHICAGO IL 60629-4354 USA
CobE NTAS
s LATER
HT LATER
I0 LATER
P DOMESTIC

Customsr Order: 2B599-2 Cuptomer Pert Numbar:
Timkan Oxder: 15743-A (1615680) Heat Number(s): 93882

Description of Material

DIAMETER: 4.000 in (101.600 mm)

Shape! RD
Sales Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Specifioation

-~ ASTM A 304 Rev. 05e2

- ASTM A 322 Rev. 07

- ASTM E 381 Rev. 01 (Reapproved 2008)

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

Chemiotry Information

%C %M %P %3 %81 %Cr N1 %Mo %Cu %Al %V %Ch
SPEC Ladle Min: 37 .65 w15 75 .15
SPEC Ladle Max: .44 1.10 .025 .025 .35 1.20 .25

.4l .99 .009 .020 .32 11,05 .15 .16 .18 .024 .007 .002

99882 Liadla?

Matallurgy Infoxrmation
SPEC: Chemistry (Info Only)

SRt |

STATE OF CALIFORNIA \1 QA FRENED §

o BE

Heat 99882 DI ASTM-A255: 6.25

SPEC: Grain Size (Info Only) SIZE FINE
Heat 99882 BIZE: 7 LOT NO: BQOQ- OSJ-'O 5 o e\
NAME:__S R Ss-20-10

B3oy-027-/0

When ghipping document is attached it beacomes port of this certification, 7 f; ;p<ZJ4AD

o besn inspeated and tested in mccoxdance with tha mathodam prascribed in the
for Bals, Manufacture,

tent with our Standard Commercial Terma and Conditions
lts of such inspections

nd ghipping, whigh are inasorporated into and mada part of this certifioation. The resu
bnd tests conform with the applicable raguirements including the purchase order, spocificacion(s} and
bxception(s) . This certificata or report shall not ba reproduced exgept in full, without thas uritten approval of

the Timken Corporatiocn.

| ___ by ww

gugan Bender, SUPERVIBOR-PROD MET LAB

l7a cortify the above materials hav
boverning specificationa and consis

Approved:

NOTARY PUBLIC

THE TIMKEN CORPORATION




Jan. 5. 2010 12:13PM  MET LAB
Steel Certificate of Test

1835 DUEBER AVE. S.W.
CANTON, OHIO 44706

ID #0234530-1

Cugtomer Order: 28599-3
PTimken Order: 15743-A (1615680}

CoDE NTAS

Page 2 of 2

customar Part Number:
Heat Numbaxr(s):

No. 0852 P. 4

TIMKEN

Where You Turn

01/05/2010

99882

Matallurgy Information (cent.)

SPEC: Jominy English SAMPLE TYPE CAST 41d0H

Location: 1 2 3
SPEC Min: 53 53 52
SPEC HMax: 60 60 60

99882 A1-01: 658 57 A&7
Heat 99082 Melt ESource: USA
manufacturing: UBA
8TRAND CAST PROCEHSB

REDUCTION RATIO 13,3:l1

The Timken Conpany cartifies chat thare is no marcury or

or processing.

t STATE OF CALIFORNIA

4
51
58

56

5
51
59

55

6
S0
58

55

7

.48

58

54

LOT NO: _A206%- 0%)-1 O

)
47
57

54

44

53

NAME: _ S /2

S-0-10

B3o4-027-)0

TH 7/2]0

THE TIMKEN CORPORATION

10 12 14 16 18 20 24 29 31 3§ 40
42 39 37 35 34 33 3z 31 130
56 55 &4 53 52 51 48 46 44

51 49 45 44 42 42 40 39 38 28 37

radio-active matarial usad in the melting




TEST REPORT

TC Industries Test Center -
3703 South Route 31 @ . 7
Crystal Lake, IL 60012-1412 mmg\ EEE_OH;A':’:‘S}; 1174 231-20
Telephone 815/459/2400 Fax 816 4 : VAR
P o AR CerliNcata No. 1281-01 PAGE 1 OF1
TO: TURRET STEEL INDUSTRIES SHIP TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15126-1142 s IMPERIAL, PA 15126-1142
CODBE. NTR :
DESC: 6PCS 4"AD X 23'6" HEAT#: 98882 GRADE: 4140 WT: 6150 ¢
PO: 26132 MO: N/A CO: 20132 LOT: 67122
ASTM-A354-BD-07A

SPEC: :QUENCH, TEMPER, STRAIGHTEN
AIM-33/37 RC @ SURFAGE
+2.40 QUENCH: CIL

PROCESS: FURNTEMP : 1600 FURN TIME hh.mm:
TEMPER TEMP: 950 TEMPER TIME hh.mm: 4.00°
STRESS TEMP; STRESS TIME hh.mm: 2
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE KS1 140 N/A 164.0
YIELD .2% KSi 118 NA 130.0
ELONG 2% % 14 N/A 15.0
RED AREA % 40 N/A 42.0
SURF HB | HBW 293 3683 327 329
TC INDUSTHIES AND SUBCONTRACTED LABS (A2LA ACCREDITED)
Tensile,Sandard TC Rockwell Micro Analysis*
Tensile,Full Secn Brinell ‘ TC - Decarb Messure
Charpy V 10mmx10mm Ultra Sonlc* : Chemistry*
Microhardness, Knocp*
TC:TC Ind Test Center BE:Berg Englneering MS|:Metallurglcal Services
Cort #1281-01 Cerl #L1157-1 Cert #0510
22811 2-4-2011" 123110

*Not included In our scope of acereditation

TIME ~ 08:17 . _

Phil Burgdard
t ' STATE OF CALIFORNIA Test Center Tech |l
LOT NO: R208-0%)-10 B 304 -027-~/0
TH 7/2/10

FC 4.12.16F 10/12/09
NavE:_ 6B S-20-10

#on * F: ’ " N
Thera ame no.deviations from lest methods nless nofed. it should not be assumed thal machanical propariles of raw maleiio! heat treatad ta
a fastener standard wil have tha same properiias of a finlshed fastener whose orfgial material characterisics mey have been significantly

allared.
Na mercury was used/added and no weldingAvald repalr was parformad on this matesdal while In lhe possession of TC Indusirles, Inc.

This original test seporl displays a ralsed TG Indusinos Test Center” seal This lest raport ralates only lo the iloms tested and shall nof be
reproduced, excepl in full, without the writlon permission of TC Industries Tast Center +




STORIL® 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 Report No.: DYS006-1 0-05-02316-4 Fax : (216) 524-1459
Website : www.storkherron.com

TEST REPORT
P.O.No.. 72218
INSPECTION RESULTS
Results
L106623 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 4580 180.31" Tower ACCEPTABLE
Saddle Tle 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-05.03.01-002906,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 J %’Wéﬂevet mjl il
Matthew Nova 2L |
— L

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. GOVERNNERL . RANSFER OF THIS DATA BY ANY MEANS TO A FOREIGN PERSCON OR FOREIGN
ENTITY, WHETHER IHSESSSRNTED STATES OR ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR

OTHER APPROVAL FiSiih [ETATRRYF € ALNFO RN RRHBITED.
B3oy-027~/0

LOT NO: -O%/ [ ° TH 7/2/10
The above tasting was paﬂnmwm:mca with ihaﬁs&vlsion 0!&3&1&!‘5£omnrclm. millitary and/or

International lest method unl waorp parlormed In rdance with Herron

Testing Laboralordes' Qualily Assurance Program Edition 1, Revision 3 daled 8/30/09. Inlarma lon and statementls In

this report are derived from material, [nformation andior spacifications furnished by the cllent and exclude any ]’

expressad or implied warrantles as lo the fliness of the malerial tesled or analyzed for any parlicular purpose or use. UU’.,L'* LW,

This report Is the confidentlal property of our client and may not be used for advertising purposes. This repori shall S
not be reproduced except In full, without written approval of this Iaboratory. The recording of false, ficlitious or
fraudulent slalements or entries on this decument mey be punished as a felony under Federal Statutes.

Sample remnants are held for a minimum of 8 months followlng Issuance of test resulls, at which polnt they will be
discarded unlass natlfied In writing by the cllent. This malarial was not contaminaled by mercury or chlorinated
solvenis during tha hand!ing and processing al Stork-Herron Testing Laborstories facililies.

Karen Baumiller
Customer Services Manager

Page 20f2

Stork Herron Is an operaling unit of Stork Materlals Technology B.V., Amsterdam, The Nelherlands, which is a member of the Stork group.



CERTIFIED MAT

ERIAL TEST REPORT

"D °C"DYSON CORP.
DTN DOMESTIC NUT

CUSTOMER
ORDER#

DYSON
ORDER#

L 106618

CUSTOMER

American Bridge / Fluor JV
375 Burma Road

Qakland, CA 94607

USA

DRAWING

STARTING MATERIAL DIA

__Round Bar BD

Attachments:

Mill Test Report
Mechanical Test Report
N.D.E. Report

| ARGE DIAMETER FASTENERS & FORGINGS /S

660110-SA-017 C/O 019 79 of 111

GRADE
3830 BD o em—

440-946-3500

53 Freedom Road
Painesville, OH 44077 440-352-2700 fax

DATE
SHIPPED

5/19/10

QUANTITY
SHIPPED

3 sets

ITEM
NUMBER

PRODUCT DESCRIPTION

4.00-4UNC-2A x 4475mm (176.18") Ig. TFL tower saddle tie rod
assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
drive on both ends per Dwg. JSW-T5-017. HDG per Caltrans
Standard Specification 75-1.05 and ASTM-A123 w/ near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

Qry
3

ORIGINAL MILL

HEAT NO.
Jossz

LOT CODE
.

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

nts and was found to meet those

B3oY-026-/0
YH 7/2//

: ‘!;
99'1} 1q
- 1O ‘:5‘{}

St
I

]

:
e

DATE =.

T

(e (LT

Deborah A. Smith
Q.A. Admin. Assistant
5/19/10

TANDARDS & SPECIALS / COMMERCIAL, MILITARY & NUCLEAR SPECIFICATIONS



Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98

GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2,2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106618

3 PCS 4” -4UNC-2A X 4475MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

6.5 7 [ 6
7.5 6.5 7 6.5
6 6.5 7 6

PATRICIA §. WESTHUES

NOTARY PUBLIC STATE OF MISSOURI

HOWARD COUNTY

MY COMMISSION EXP, APR. 18, 2012

STATE OF CALIFORNIA « DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

,STATE LOTNO. 12 354/ ~026-10

CONTRACTNO. A4l — 5/ 2¢) Fd

FM 92 1554

RELEASED (*) BY V—HL DATE v, /Z , , 0

* Based upon selective !amp ing

@HNMONNIG, / PRESIDENT

Chiain. J Luthar

PATRICIA S. WESTHUES,
NOTARY PUBLIC




hC.
T

Phoenix Manufacturing, Inc.
P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metnl Blast

Near-White Blast Cleaning - Removal of nearly all mill scalc. rust. rust scale, paint, or
foreign marter by the usc of abrasives propelled through nozzles or by centrifugal wheels.
10 the depree hereafler specified A Near-White Blast Cleaned Surface Finish is defined
a5 one from which all oil, grease, dirt, mill scale, rust, corrosion products, oxides, paint or
other foreign matter have been completely removed from the surface except for very bight
shadows. very slight streaks ov slight discolorations caused by rust stain, mill scale
oxides. or light. tight residues of pamt or coaling that may remain. At least 95 percent of
each square inch of surface area shall be frec of all visible residues, and the remainder
<hall be limited 1o the light discoloration mentioned above

Dyson Corp Order # L 106618
3 EA 4" -4UNC-2A X 4475MM LG.

B304 - 026-10
TH )2/

%? /o

KIRBY NOKRRIS



~Jan. ‘5. 201% 12:13PM fMET L»;B . : ' No. 0852 P. 3
Steel Certificate of Tes _
1835 DUEBER AVE. S5.W. ' TIMKEN
VWhere You Turn

CANTON. OHIO 44706
ID #0234930-1 Page 1 of 2 01/05/2010

Turret Steel Industries, Inc.

s
arT 3900 W. 74cth Street
L Q
D CHICAGO IL 60629-4354 USA
CodeE NTRA
s LATER
HT LATER
I0 LATER
P DOMESTIC

Customer Order; 28599-1 Cuptomer Part Number:

Timken Oxder: 15743-A (1615680) Heat Number(s): 99983

Deseription of Material

DIAMETER: 4.000 in (101.600 mm)
Shape! RD

salea Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAE

Condition: HOT ROLL

Specifiocation

- ASTM A 304 Rev. 05e2
- ASTM A 322 Rev. 07

- ASTM E 381 Rev. 01 (Reapproved 2008)
_ TURRET STEEL TSI-130 4/13/2007 EXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

chemiatry Information

%®C %shin %P %3 %81 %Cx %N{ %Mo %Cu %Al %V %Ch
SPEC Ladle Min: .37 .65 .15 .75 .18
EPEC Ladle Max: .44 1,10 .025 ,025 .35 1.20 .25
b9882 Ladla: A1 .99 ,00% .020 .32 1.05 .15 .16 .18 ,024 .007 .002

Metallurgy Information
SPEC:  Chemistry (Info Only)

Heat 99882 DI ABTM-A25

STATE OF CALIFORNIA

fPEC: OGrain Size (Info Only)

Heat 99882 BIZE: 7 LOTNO:&B_Og’Oga'/D :
NAME:_SI5  §-19-10 2 3051”;"026?”/0
vH 7/2)0

han ghipping document 1g sttached it becomas part of this certification,

certiEy tha above materials have beaen 1lngpected and tested in accordance with the methods prescribed in the
Evarning spscifications and consistent with our Stendard Cocmmercial Terms and Conditions for Bale, Manufacturs,
Tha resvults of such inspections

a shipping, whioh are ingorporated into snd made part of thia certifiocation.
order, spacification(s) eand

ld  tests conform with the applicable raguirements including the purchase
rception(s) . This certificate or rsport shall not bs reproduced exoept in full, without the written approval of

— by WM

Sugan Bender, GBUPERVIBOR-PROD MET LAB

Te O eg

e Timken Corporation.

Approved:

NOTARY PUBLIC

THE TIMKEN CORPORATION

oond



~Jan 52010 12:13PM  MET LAB
Steel Certificate of Test

No. 0852

TIMKEN

P.

4

1835 DUEBER AVE. S.W.
CANTON, OHIO 64706 CoDE NTAA Where You Turn
ID #0234930-1 Page 2 of 2 01/05/2010
Customer Order; 2859%-3 éuatomar Part Number:
Timken Order: 15743-A (1615680) Heat Numbar(s): gaB882
Metallurgy Information (cont,.)
SPEC: Jominy English SAMPLE TYPE CAST 4140H
Location: 1 2 3 4 5 5§ . 7 a 9 10 12 14 16 -1B 20 24 38 32 36 40
SPEC Min: 53 53 52 51 51 S0 48 47 44 42 39 37 35 34 313 32 31 10
SPEC Max: 60 60 60 59 59 58 58 57 57 56 55 54 53 52 51 48 46 44
54 54 53 51 49 48 44 42 42 40 39 38 38 37

99882 A1-01: 58 ‘577 57 56 55 55

Heat 99882 Melt Sourcer USA
Manufacturing: USA

B8TRAND CABT PROCEBS8
REDUCTION RATIO 12.3:l1

The Timken Conpany certifies
or processaing. .

LOTNO: [R2088-080-10

STATE OF CALIFORNIA

NAME:

B s5-/90

B 304-02¢ -/0
TH 7/2/0

HE TIMKEN CORPORATION

that thers is no marcury or radio-active material used in the malting



TC Industries Test Center

3703 South Route 31

Crystal Lake, IL 80012-1412
Telephone B15/459/2400 Fax 815/459/3419

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

AWRED;E!EE

Certincafe No, 1281-01

SHIP TO: TURRET STEEL INDUSTRIES

TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15126-1142 IMPERIAL, PA 15126-1142
CobE NTRA
DESC: 6PCS ‘4"RD X 23'6° HEAT#: 88882 GRADE: 4140 WT: 6137 #
PO: 28132 MO: NfA CO: 20132 LOT: 67121
SPEG: .QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFACE
PROCESS: FURNTEMP : 1800 FURN TIME Hh.mm: .2,40 QUENCH: OIL
TEMPER TEMP: 950 TEMPER TIME hh.mm: 4.00
STRESS TEMP: STRESS TIME hh.mm:
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE Ksi 140 NA 156.0 ‘
YIELD .2% KSi 115 N/A 131.0
ELONG 2' % 14 N/A 16.0
. RED AREA % 40 N/A 44.0
SURFHB HBW 293 3683 341 335
TG INDUSTRIES AND SUBCONTHAGTED LABS (A2LA ACCREDITED)

Tenslle,Standard TC Rockwell ; “Migro Analysis®

Tenalla,Full Secn Brinell TC Decarb Measure

Charpy V 10mmx10mm Ultra Sonic* Chemistry*

Microhardness,Knaop”

BE:Berg Engineering MS:Metallurgical Services

TC:TC Ind Test Centar

Cer #1281-01 Cer #L1157-1 Cert #0510
2/28/11 ' 2-4-2011 12/31/10
TIME™  10:30 *Not included in our scopa of accredltation

" Ken F!u}z:\é6

Test Center Supervisor

STATE OF GALIFORNIA
B 304-026-/0

TH 7/2/0

FC 4.12.18F 10/12/09
LOTNO: R 208-080-iD
NAME:__ S35  S-/9-10°

/
Thora are Ao.doviations from fest methods tiniass nole
a fastensr standard will have the sama propertilas of 2

altared.
No mercury waa used/added and no weldingAveld repsl was purformed on (his meterial while [n the possession of TC Industries, Inc.

d It shold not be assumed that mechanical properties of raw matertal hegt tresled (o
finishad faslener whose origlhal malerial characlarsiics may have beon signlficently

This original test report displays o raised.”TG Industrias Test Cenler” 5eaf This lest raport relates only fo e items fesled end shalf not be
reproduced, excapt in full, withau! the written permisslen of TC Indusldes Tesl Cenlar :



STORIS Stork Herron Testing Laboratories

Materials Technology

5/159/2010
Malerial Testing and Non-Deslructive Testing

Steve Marsh
Dyson Corp. 5405 E. Schaaf Road
53 Freedom Road Cleveland, OH 44131
PAINESVILLE, OH 44077-1232 USA
Date Received: 5/14/2010 T ) Saae

Website : www.storkherron.com

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

P.O. No.: 72218

INSPECTION RESULTS

Results

706595 Qly 2 A354 BD NTAS #99882 4" 4Pitch 1840 72.44” Tower Saddle Tle Rod | ACCEPTABLE
L106656 Gty 1 A354 BD NTA2 #99882 4" 4Pitch 1840 72.44” Tower Saddle Tle Rod | ACCEPTABLE
L106656 Qty 1 A354 BD NTA3 #99882 4" 4Pltch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE
L106656 Gty 1 A354 BD NTA4 #99882 4” 4Pitch 1840 72.44" Tower Saddle Tie Rod | ACCEPTABLE
L106656 Qty 1 A354 BD NTAS #99882 4” 4Pitch 1840 72.44" Tower Saddle Tle Rod | ACCERTABLE.
| L108656 Gty 1-A354 BD NTAG #99882 4" dPitch 1840 72.44" Tower Saddle Tle Rod | ACCEPTABLE
L108628 Qty 2 A354 BD NTAZ #99882 4” 4Pitch 4635 182.48” Tower Saddle Tie Rod | ACCEPTABLE
L106633 Qty 2 A354 BD NTAZ #99B82 4" 4Pitch 4755 187.2" Tower Saddle Tie Rod ACCEPTABLE
L106646 Gy 1 A354 BD NTA2 #99882 4” 4Plich 5185 204.13" Tower Saddle Tie Rod | ACCEPTABLE
L106618 Qty 3 A354 BD NTA4 #99882 4" 4Pitch 4475 176.18" Tower Saddle Tle Rod | ACCEPTABLE
L106637 Gty 1 A354 BD NTAS #99882 4” 4Pltch 4860 191.34" Tower Saddle Tle Rod | ACCEPTABLE

Comments: State Letter-05.03.01-002906,ABF-RFI-001741R01 & CCO 91
Report for 5117/10 ¢ f/ / ﬁ//ﬂ SHA

Marking Requirements:

Demag and post cleaning requirements:

-1
Inspected by: M Certification: ASNT-SNT-TC-1A
Matthew Novak%iﬁmﬂ | Level On & 1l
P

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
ETHER IN THE UNITED STATES OR ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR

%ﬁ@ﬁ%{%&ﬁmﬂmm OF STATE, IS PROHIBITED.

B30Y-026-(0

: 08- {0
LOT NO iy 7/2 /,/ .

NAME: S15  S-G-10

The above lesting was performed in accordance with the latest revision of the applicable commerclal, military and/or

International test method unless olherwise noled. The above services were performed in accordance with Herron

Testing Laboratorles’ Quality Assurence Program Edition 1, Revislon 3 dated 6/30/09. Information and stalements in

this report are derived from malerial, Informalion andfor specifications furnished by the client and exclude any {
LRoLA Ly

expressed or implied warrantles as lo the fitness of the malerlal lested or enalyzed for any particular purpose or use.
This report Is the confidential properly of our client and may not be used for adverlising purposes. This report shall

nol be reproduced except in full, withou! written approval of this laboratory, The recording of false, ficlitious or

iraudulent stalements of eniries on this document may be punished as a felony under Federal Slatules. i .

Sample remnants are held for a minimum of 6 months lollowing issuance of tes! resulls, al which poini they will be aren Baumiller

discarded unless notified in wriling by the client. This material was not contaminaled by mercury or chlorinated Customer Services Manager
solvenis during the handling and processing at Stork-Herron Testing Laboralorles facllities.

Pagc20f 2



STORIME Stork Herron Testing Laboratories

Materials Technology

5/19/2010

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

Date Received: 5/14/2010 Ll v

Website : www.storkherron.com

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

P.O. No.: 72218

Sample Description: Magnetic Particle exam on Tower Saddle Tie Rods, Performed On-Site w/Caltran
Witness.

MAGNETIC PARTICLE INSPECTION F!VEPDFIT

Standard: ASTM ~F788

Procedure: : SOP 42.03

METHOD ‘ _

[J Dry . | X Wet

PARTICLES

Magnaflux Particles: Part Preparation: Wet Particle Carrler:
[] BARed [ 14A O None Required [ Magnaflux Carrier Il
] 3ABlack X 14AM [ Solvent Clean BJ Pre Mixed

[OJ 1 Gray [ Other [ Grinding [J Concentration M!
Batch No. O7EQBK [] Other Batch No.

CURRENT

[] AC ] FwDC

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

[J Coil (AMPS) [J Prods (AMPS/Spacing)

Field Verified by: Pie Gage (J]QQl []Hall Effect 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 CALIFORN
fi " B304 -026-10

LOT No:_R208-0 501D V& 7/2//0
NAME:__ SR  5-19-10

The above lesting was perfarmed in accordance with [he Iates! revision of the applicable commercial, miiitary andfor

|nternational 1est method unless otherwise noted. The above services were performed in accordance with Herron

Testing Laboratories” Qualily Assurance Program Edition 1, Revislon 3 dated 6/30/09. Informatlon and statements in

this report are derived from material, informalion and/or specifications furnished by the client and exclude any I’(E
Llees 2 Lt

expressed or implied warranties as (o the fitness of the material tested or analyzed for any particular purpose of use.

This report is the confidentlal property of our client and may not be used for advertising purposes. This report shall

not be reproduced excepl in full, wilthout written approval of this laboratory. The recording of false, ficlitious or

traudulent stalements or eniries on this document may be punished as a [efony under Federal Stalules.

Sample remnants are held for a minlmum of 6 months following issuance of lest resulls, st which point they will be Kaien saumi!lelr

discarded unless notiied In writing by the eiient. This material was not contaminated by mercury or chlorinated Customer Services Manager
solvenls during the handting and processing al Stork-Herron Testing Laboratories facilities.

Page I of 2



CERTIFIED MATERIAL TEST REPORT j

S PC DYSON CORP.
53 Freedom Road 440-946-3500
qp_\I DOMESTIC NUT Painesville, OH 44077 440-352-2700 fax

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106623 660110-SA-017 C/O 019 83 of 111 1 set 5/20/10

CUSTOMER PRODUCT DESCRIPTION

American Bridge [/ Fluor JVv 4.00"-4UNC-2A x 4580mm (180.32") Ig. TFL tower saddle tie rod
(assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex

375 Burma Road drive on both ends per Dwg. JSW-TS-017. HDG per Caltrans
Oakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

USA SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DHAWWG : 10 1 59 10 1 60 10 1 61 std Spemflcatlons 75 1 05
STARTING MATERIAL DIA GRADE ary LOT CODE HEAT NQ. ORIGINAL MILL
RowdBar 8%  BD 1 NTA4 99882 Timken

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.
B3o4-025-/0
TH 'Z/EL/JC:
-"lu’—ﬁ* 'Jkﬂ’}i'u w

It
{0
=

A
lm‘,‘-‘g.mt!mmﬁn FRBIBII

1‘
._f.‘zihhf

ttachments:
Mill Test Report ‘
Mechanical Test Report 0 ! .
N.D.E. Report @‘Vl"’)\
’ Deborah A. Smith
Q.A. Admin, Assistant
5/20/10

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




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING
P.O. BOX 98
GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106623

1PC 4” -4UNC-2A X 4580MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

1 6.5 | 7 | 7.5 | 6.5

PATRICIA 5. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012 q W
STATE OF CALIFORNIA « DEPARTMENT OF TRANSPORTATION @'N MONNIG, / PRESIDENT
INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

STATE LOT NO. '.E)?:OL& 075 "/O "

CONTRACT NO. U .o
: O4-0120F
120Bq ( %}}@g, A AZ_MM

EEEEEY H_ 7 )2 )10 PATRICIA S. WESTHUES,
FM 92 1554 * Based upon selective fampling NOTARY PUBLIC




[ 8
it Al ¥ : %
RO e Phoenix Manufacturing, Inc.

P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325

660-668-2611

660-668-3160 (fax)

SSPC-SP10 Near White Metal Blast

Near-White Blast Cleaning - Removal of nearly all null scalc. rust, rust scale, paint, or
foreign maiter by the usc of abrasives propelled through nozzles or by centrifugal wheels.
10 the degree hercafier specified A Near-White Blast Cleaned Surface Finish is defined
as one from which all o1l, greasc, dirt, mill scale, rust, corrosion products, oxides. paini or
other foreign matter have been completely removed {rom the surface except for very Light
shadows. very slight streaks or slight discolorations caused by rust stain, mill scale
oxides. or light, tight residues of pamt or coaling that may remain. At least 95 pereent of
each square nch of surface area shall be free of all visible residues. and the remainder
shall be limited 10 the light discoloration mentioned above

Dyson Corp Order # L 106623
1 EA 4" —-4UNC-2A X 4580MM LG.

B304-028-10
TR 7/2)10

\
St LI

7l
KIRBY N@éRIS



Sl' Jan. 5. 20?% 12:13PM fmn LAB e . | No. 0852 P, 3

teel Certificate of Test :

1835 DUEBER AVE. S5.H. : TIMKEN
Where You Turn

CANTON, QHIO 44706
ID #0234930-1 Page 1 of 2 01/05/2010

Turret Steel Industries, Inc,

s
cT 3900 W, 74ch Street
L O
D CHICAGC IL 6062%-4354 USaAa
CoDE NTA4
= LATER
HT LATER
I9 LATER
P DOMESTIC

Customar Order: 28599-2 Cuptomer Part Numbar:

Timkan Oxder: 15743-A (16156B0) Heat Number(a): 998823

Description of Material

DIAMETER: 4.000 in (101.600 mm)

Shape : RD

Salea Type: 4140H )
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS .

Condition: HOT ROLL

Specification

- ASTM A 304 Rev. 05a2

- ASTM A 322 Rev. 07
- ASTM E 3Bl Rev. 01 (Reapproved 20086}
- TURRET STEEL TSI-130 4/13/2007 BXCEPT AS NOTED~ EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

Chemigtry Information

%C febim %P %3 %81 %Cx %N1 &%Mo %Cu %Al %V %Ch
SPEC Ladle Min: .37 .65 .15 .75 .15
SPEC Ladle Max: .44 1,10 ,025 ,025 .3% 1.20 .25

99882 Ladle: AL .98  .00% .020 .32 1.0 .15 .16 .18 .024 .007 .002

Matallurgy Information
SPEC: Chemistry (Info Only)

Heat 99882 DI ABTM-A255: 6.25 s
: * STATE OF CALIFORNIA |
SPEC: Grain Size {Info Only) SIZE FINE ! 4
Heat 09882 BIZE: 7 LOT NO:_BQO@vORZ -0 :
NAME: __ g R S-20-10 - R
, B3oy~028 /0
TH T
7/2//0

en ghipping document is attached it becomes part of this certification.

e certify the shove matexials have besn inppooted and testsd in mccoxdance with the methoda prescribed in the
verning specifications and consistent with our Stendard Commercial Taerms and Conditions for Hale, Manufactura,
The resulte of spuch inspections

d Shipping, whioh are incorporated into and made part of this certification.
nd tests conform with the applieable raguirementsz including the purchase order, spescification(s) and
ceprion(s) . This certificate or yaport shall not be reproduced exogept in full, without tho written approval of

ne Timken Corporation.
___ by :E;my{ﬂﬂwa. /(fizax,eﬁﬁpz,

bproved:
Susan Bender, SUPERVIBOQOR-PROD MET LAB

a8 @

3

NOTARY PUBLIC

THE TIMKEN CORPORATION

L1 onl



MET LAE ' ‘ No. 0852 P. 4

Jdan. 5 2010 12:13PM :
Steel Certificate of Test '
1835 DUEBER AVE. S.W. TIMKEN
CoDE. NTAA- Where You Turn

CANTON, OHIO 44708

ID #0234830-1 Page 2 of 2 01/05/2010

Cugtomer Order; 2059%-2 Customer Part Numbexr:
Timken Order: 15743-A (16136680) Heat Numbax(g): bbaB2

Metallurgy Information (cont.)
SPEC; Jominy English SAMPLE TYPE CAST 41d0H

Location: 1 2 3 4 5 6 7 8 8 10 131 14 16 18 20 2d 28 33 36 do
SPEC Min: 53 53 52 51 51 S50 -48 47 44 42 39 37 35 34 33 32 31 10
SFEC Max: 60 60 60 59 55 58 58 57 57 56 S5 54 53 52 51 48 46 44

59882 A1-01: &8 K7 &7 56

Heat 9558832 Melt Source:r USA
mManufacturing: USBA

8TRAND CARBT PROCEBB
REDUCTION RATIO 13.59:1

The Timken Company cartifies
oy procassaing.

that thera is no marcury or radio-active matexrial used in the malting

RLYEAED

STATE OF CALIFORNIA |
LOT NO:_83208-082-10 -
NAME: _S 5-20-10 B 3049~028 ~/0

TH 1/2/10

THE TIMKEN CORPORATION




TC Industries Test Center TEST REPORT
% REPORT NO: 147671

3703 South Route 31
Crystal Lake, IL 60012-1412 DATE:  MARCH 15, 2010

Telephone 815/459/2400 Fax 815/45 9
P A Cellncale No, 1281-01 PAGE 1 OF1
TO: TURRET STEEL INDUSTRIES SHIP TO: TURRET STEEL INDUSTRIES

105 PINE STREET 105 PINE STREET

IMPERIAL, PA 15128-1142 . IMPERIAL, PA 15126-1142

CONE NT -
DESC: 6 PCS ‘4"AD X 23'6" HEAT#: 90882 GRADE: 4140 WT: 6137 #
PO: 28132 MO:N/A CO: 20132 LOT: 67121
ASTM-A354-BD-07A

SPEC: .QUENCH, TEMPER, STRAIGHTEN
AIM-33/37 RC @ SURFACE

PROCESS: FURN TEMP : 1800 ' FURN TIME HKh.mm: .2.40 QUENCH: QlL
TEMPER TEMP: 850 TEMPER TIME hh.mm: 4.00
STRESS TEMP: : STRESS TIME bh.mm:
PARAMETER UNITS LIMITS TEST RESULTS (See sainpling plan on bacit)
TENSILE Ksi 140 NA 156.0 '
YIiELD .2% Ks! 115 N/A 131.0
ELONG 2° % 14 N/A 16.0
. RED AREA % 40 N/A 44.0
SURF HB HBW 293 383 341 335
TC INDUSTRIES AND SUBCONTRAGTED LABS (A21LA ACCREDITED)
Tensile, Standard TC Rockwaell . Micro Analysis®
Tenslle,Full Secn Brinell TC Decarb Measure
Charpy V 10mmx10mm Ultra Senic* ' . Chamistry*
Microhardness,Knoop* !
BE:Berg Englneering MSI:Metallurgical Services

TC:TC Ind Test Center

Cen #1281-01 Cert #L1157-1 Cart #0510
2/28/11 ' ) 2-4-2011 5 - 1213110
TIME™ 10:50 *Not included in our scope of aceredliation

STATE OF CALIFORNIA ~ Ken Ru% PR

Tast Cenlar Supervisor

LOT NO: 08- 710 '
! fa S - B304-02%-/0

FC4.12.16F 10/12/09

There pre nb.deviations from tes! methods nless noled. it should not be essumed thal mechanlcal properies of raw material heot trealed fo
a fastonor sfandard wilil have the same properiles of a finishad fastenar whose orlginal maletial characleriatics may have beon signkicantly

allered,
No mercury was used/addad and no wekiingAvald repalr was parformed on this material while In the possession of TC Industries, Ing.

This original test reporl displays p raised. TG Indusirles Test Cenler” senl. This lest raport relates only fo [he fems-tesled and shall not be
reproduced, exceplin full, withou! fhe wiitten parmission of TC Indusires Tes! Center :



STORIS®

Materials Technq]ogy

Stork Herron Testing Laboratories

5/20/2010

Steve Marsh

Dyson Corp.

53 Freedom Road
PAINESVILLE, OH 44077-1232

Material Testing and Non-Destructive
Testing

5405 E. Schaaf Road
Cleveland, OH 44131

USA
Date Received: 5/19/2010
Telephone : (216) 524-1450
Fax 1 (216) 524-1459
Website ; www.storkherron.com

Test Report No.: DYS006-10-05-02316-4

TEST REPORT

P.O. No.: 72218

Magnetic Particle Inspection of 4" Tower Saddle Tie Rods, On-Site
Testing 5-19-10

Sample Description:

MAGNETIC PARTICLE INSPECTION REPORT

Standard: ASTM —F788
Procedure: SOP 42,03
METHOD
L] Dry | DJ Wet
PARTICLES
Magnaflux Particles: Part Preparation: Wet Particle Carrier:
(] BARed [ 14A [] None Required [] Magnaflux Carrier Il
[] 3ABlack [X] 14AM [] solvent Clean X Pre Mixed
[1 1Gray [ Other [] Grinding [] Concentration Mi
Batch No. 07E06K [] Other Batch No,
CURRENT ‘
[] AC [ FwDC
L] Central Conductor (AMPS) [] Head Shot (AMPS)
[] Coil (AMPS) L] Prods (AMPS/Spacing)
Field Verified by: Pie Gage []QQl Hall Effect Probe
EQUIPMENT
L] Magnaflux H-720 SIN: Cal Due Date:
Yoke [] A wie)C S/N: 9432 Spacing: 4" - 6" Cal Due Date: 8/11/10
o STATE OF CALIFORNIA B304-028-/0
sl
-0g2-10 vH 7/2)0
LOT NO: BZO i
LY §—2U—(d

Thae above lesling waswﬂmmmmm tha latest revislon of the applleable commerclal, milltary and/or
Internationsl tast method unless otherwise noled. The above services were perormed In sccordance with Herran
Tesling Laboratories' Quality Assurance Program Edlfion 1, Revislon 3 daled 8/30/08, Informalion and statements in
this report are derdved fram material, Informalien and/or specliicalions furnished by the cllent and exclude any

- expressed or implied waranties as lo the fitness of the materlal tested or analyzed for any particular purpose or use.
This report is the confidentlal property of our cllent and may not be used for adverllsing purposes. This report shall
not be reproduced axcept in full, without writlen approval of thia Iaboralory. The racording of false, fictitious or
Iraudulenl statermants or entrles on this document may be punished as a falony under Federal Stalutes,
Sample remnants are held for a minimum of 8 months following Issuance of tast results, al which point they will be
discarded unless notlfied In wriling by tha client, This materdal was not contaminated by marcury or chlorinated
solvents during the handling and processing al Stork-Herron Testing Laboratorlas faclliies,

o ,@fmuw\Q

Karen Baumlller
Cuslamer Services Manager

Page 1 0r2

Slork Herron Is an operaling unit of Stork Materials Technology B.V., Amslerdam, The Netharlands, which Is 8 member of the Stark group.



STORIS®

Materials Technology

Stork Herron Testing Laboratories

5/20/2010

Steve Marsh

Dyson Corp.

53 Freedom Road
PAINESVILLE, OH 44077-1232

Material Testing and Non-Deslructive
Testing

5405 E. Schaaf Road
Cleveland, OH 44131

USA
Date Received: 5/19/2010
Telephone : (216) 524-1450
Test Report No.: DYS006-10-05-02316-4 Fax :(216) 524-1459
Website : www .storkherron.com

TEST REPORT
P.O. No.: 72218
INSPECTION RESULTS
Results
L106623 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 4580 180.31" Tower ACCEPTABLE
Saddie 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 Letter-05.03.01-002906,ABF-RFI-001741R01 & CCO 91
Report for 5/19/10

Marking Requirements:

Demag and post cleaning requirements:

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

2 J . 7 Level il 1l
Matthew Nova o 1 £ [
o= ~

EXPORT CONTROLLED (ITAR)
THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS ORDER FALLS WITHIN THE DEFINITION OF
THE INTERNATSSERYSFFFIC IN ARMS REGULATIONS (ITAR) AND IS SUBJECT TO THE EXPORT GONTROL LAWS

OF THE U.S, SRy m T JA,BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN
ENTITY, WHE SRy Ry ) ITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
OTHER APPROVAL GBS THE U.S. DEPARTMENT OF STATE, IS PROHIBITED,

LOT N:,_Bao Y-0¥2-/0 B304~-028-/0
TH 72/

NAME: _ S/3 ~ 2d-10
The above tasling was parformed In accordance wil Bies ble commerclal, military and/or

Inlernatlonal lest method unless otherwise noted. The above services were performed In accerdance wilh Herron
Tesling Laboralores' Quallly Assurance Program Edition 1, Revislon 3 daled 8/30/09. Informallon and staterments In
, Ihis report ara derived from malarial, Informalion and/or spaclficalions furnished by the client end exclude any r(ﬂ,
Lo s Ll

expressed or Implied warranlles as to the filness of the materlal tesled or analyzed for any paricular purpose or use.
This report is Ihe confldenlial proparty of our cilent and may nol be used for adverlising purposes. This report shall
not be reproduced except In full, without written approvel of this laboratory. The recording of falsa, fictitious or
Iraudulent stalements or entries on this document may be punished as a felony under Federal Slatutas.

Sample remnants are held for a minimum of 8 months foliowing Issuance of test resulls, at which polnl Ihey will be
discarded unless notlfied in wriling by the cllen!, This malerial was not conlaminaled by mercury or chiorinaled
solvents during the handling and processing al Stark-Herron Testing Labarataries facililies.

Karen Baumiller
Cuslomer Services Manager

Paye 2ol 2

Stork Herron Is an operating unit of Stork Malerlals Technology B.V., Amsterdam, The Netherlands, which s a member of the Stork group.



ial

D Dg DYSON CORP.
. 53 Freedom Road 440-946-3500
DTN DOMESTIC NUT Painesville, OH 44077 440-352-2700 fax

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106628 660110-SA-017 C/O 019 87 of 111 2 sets 5/19/10

CUSTOMER PRODUCT DESCRIPTION
American Bridge { Fluor TV 4.00"-4UNC-2A x 4635mm (182.48") Ig. TFL tower saddle tie rod
75 B Boad (assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
3 urma koa drive on both ends per Dwg. JSW-T5-017. HDG per Caltrans
Qakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group
LB SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DRAWING = 10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

STARTING MATERIAL  DIA GRADE ary LOTCODE  HEATNO. ORIGINAL MILL

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.

B304 -025-/0
TH 7/2/00

TR
R

PR

>TATE O
)"";r_'{ 2 !"‘\_‘;4'||

. ST0

( I

iy
i uf\ i’”

Attachments:
Mill Test Report
Mechanical Test Report M ] ”
N.D.E. Report -
Deborah A. Smith
Q.A. Admin. Assistant
5/19/10

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




p————————

Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98

GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106628

2 PC 4” -4UNC-2A X 4635MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS
6 6.5 7 6
6.5 7 5.5 6

PATRICIA §. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

STATE LOT NO.BSO,_I_ -075-/0

CONTRACT NO. OL,: = l ZO F_-l_'[

RELEASED (*) BY T H_ DATE 2 / / } 0

FM 92 1554 * Bascd upon selective famfling

N MONNIG, / PRESIDENT

.
&

Chiain A Luthar

PATRICIA §. WESTHUES,
NOTARY PUBLIC




Phoenix Manufacturing, Inc.
P.0. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metn Blast

Near-White Blast Cleaning - Removal of nearly ail il scale. rust. rust scale, paint, or
foreign matter by the usc of abrasives prapelled through nozzles or by centrifugal wheels,
1o the depree hereafler specified A Near-Wiite Blast Cleaned Surface Finish is defined
as one from which all o1l, grease, dirt, mill scale, rust, corrosion products, oxides. paint or
other foreign matter have been completely removed from the surface except for very hght
shadows. very slight streaks or shight discolorations caused by rust stain, mill scale
oxides. or light. tight residues ol paiml or coating that mav remain. At least 95 perecnt of
each square ch of surface area shall be free af all visible residues. and the remainder

<hall be limited 10 the light discoloration mentioned above

Dyson Corp Order # L 106628

2 EA 4" —-4UNC-2A x 4635 LG

B 304-025 - )0
TH 7/2]10

KIRBY NORRI

k)



gy B 21017230 UET L e o No. 0852 P.

Steel Certificate of Test
1835 DUEBER AVE. S.W. : TIMKEN
VWhere You Turn

CANTON, OHIO 44706
ID #0334930-1 Page 1 of 2 01/05/2010

Turret Steel Induscries, Inc.

s
arT 3900 W. 74th Street
L O
D CHICAGO 1IL 60629-4354 USAa
CoDE NTRA L
s LATER
HT LATER
I0 LATER
p DOMESTIC

Customer Order; 28598-2 Cuptomer Pert Numbar:
Timkan Order: 15743-A (1615680) Heat Number(s): 99892

Description of Material

DIAMETER: 4.000 in (101.600 mm)
Shape: RD

Salea Type: 41408
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

gpecification

- ASTM A 304 Rev. 05e2

- ASTM A 322 Rev. 07
.- ASTM E 3B1 Rev. 01 (Reapproved 2006)
TURRET STEEL TSI-130 4/13/2007 EXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

¥

Chemistry Information 5
%V %Ch

%C Tebin %P %3 %81 %Cr N4 %Mo %Cu %Al
pEC Ladle Min: .37 .65 .15 .75 .15
.44 1,10 .,025 .025 .35 1.20 .25

SPEC Ladle Max:

.32 1,05 .15 .16 .18 .024 .007 .002

9882 Ladle: .41 .99 .00% .020

Netallurgy Information
&PEC: Chemistry [Info Only)

AEWED
i

iwqhlo

Heat 99882 DI ABTM-A255: 6.2

STATE OF CALIFORNIA

QPEC: Grain Size {Infoc Only) SIZE F

Heat 99882 BIZE: 7 LOT NO: RR0$-079-1 O

TH 7/2)k0

When ghipping document is attached it becomes port of this certification,

aj
including the

conform with the applicable ragquiremants
a3
tle Timken Corporation.

i Y WM/D

Approved: J—
NOTARY PUBLIC Supan Bender, SUPERVIZOR-PROD MET LAB

THE TIMKEN CORPORATION

LA e )
NAME: % S-G-10 e

cortify thms sbove materiala have bean inspooted and tested in mccoxdance with the methoda pregcribed in the

Wi
verning specifications and consistant with our Standard Cemmercial Terms and Condlitlons for Aale, Manufacture,
The resultas of such inspections

g
4 Bhipping, whioh are incorporated into nnd made part of this certification.
purchase order, specificatiecn(e} and

afid tests
caption{m) . This certificate or report shall not be reproduced exoept in full, without the written approval of

Wond



~Jan. 5. 2010 12:13PM MET LAB z | No. 0852 P. 4
Steel Certificate of Test TIMKEN
1835 DUEBER AVE. S.W. co DE N"\_.p\'}-v Whigia You Turn

CANTON, OHIO 44706

ID #0234930-1 Page 2 of 2 01/05/2010

Cugtomsr Order: 20559-2 Customer Part Numbext

Timhen Order: 15743-A (l6156B0) Heat Numbax(sg): 09882

Metallurgy Information (cont.)
SPEC: Jominy English SAMPLE TYPE CAST 41d0H

7 8 9 10 12 14 16 1B 20 24 28 331 36 40
37 35 34 33 32 31 130
48 48 44

Location: 1 2 3 4 5 [
SPEC Min: §3 53 52 S1 51 50 .48 47 44 42 39
SPEC HMax: 60 60 60 59 59 58 58 57 57 56 55 54 53 52 51

99882 A1-0l: 68 57 57 56 55 55 54 54 53 51 d9 dF d4 42 42 40 39 38 as 37

Heak 95803 Melt Source! USA
Nanufacturing: UBA

BTRAND CABT PROCEBAB

REDUCTION RATIO 12.59:1 =
The Timken Company cartifies that there 1s no mercuxy or radio-activa material used in the melting
or procesaing. &

STATE OF CALIFORNIA
LotNo: R 208 -073-40
NAME:__S 3 S-/9-10

1% 204-025-/0
TH 7/2]10

'HE TIMKEN CORPORATION




TC Industries Test Center TEST REPORT
&. REPORT NO: 147664

3703 South Route 31
Crystal Lake, IL 80012-1412 DATE:  MARGH 11, 2010

Telephone 815/45912400 Fax §15/459
P B meatams taves PAGE 1 OF 1
TO: TURRET STEEL INDUSTRIES SHIP TO: TURRET ST_EEL INDUSTRIES
105 PINE STREET 105 PINE STREET
' IMPERIAL, PA 1512B-1142 . IMPERIAL, PA 15126-1142
CoDE NTH - :
DESC: 6 PCS "A'RD X 2_3'6" HEAT#: 99582 GRADE: 4140 WT:6120 4 .
PO: 29132 MO: N/A CO: 29132 LOT: 67037

SPEC: . QUENCH, TEMPER, STRAIGHTEN ASTM-AB54-BD-07A

PROCESS: FURNTEMP : 1600 FURN TIME hh.mm; . 2.40 QUENCH: oOIL
TEMPER TEMP: 950 TEMPER TIME hh.mym: " 4.00 '
STRESS TEMP: STRESS TIME hh.mm;.
PARAMETER | UNIS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE KSl 140 N/A 154.0
YIELD 2% Ksl 115 N/A 128.0
ELONG 2* % 14 N/A 15.0
RED AREA % 40  NA 41.0
SUAF HB Hew | 293 383 323 316
TC INDUSTRIES AND SUBGONTRACTED LABS (AZLA ACCREDITED)
Tensile,Standard TC Rockwell . Micro Analysis*
Tensile,Full Secn Brinell TC Decarb Measura
‘Charpy V tommx10mm Ultra Sonie* Chemlsiry”

Microhardness, Knoop*
MSI:Metallurgical Servicas

BE:Berg Enginearing

TC:TC Ind Test Center

Cert #1281-01 Cert #Lt157-1 . Cert #0510
2/28M11 2-4-2011 12/31/10
TIME  09:47 -*Not Included in our scape of accreditation .

b Aff
Ken Rueff-

Test Center Supsrvisor

FC 4.12.16F 10/12/09 E# STATE OF CALIFORNIA
| B3od-025-)0

LoTNo: R20%-079-1D - A 7 /z //0

NAME:_ SR S—q—0

I should nol be essumed that machanical Propartiss of raw maleral heal trealad (o

Thare ar no devlalions from lest methods bnigss nolad.
hed fastenar whose orighal malerisl cheraclerstics may have baen slgnificenlly

a fastener stendand will have the same properies of 2 finls
allared.
No mercury was used/added and no waldingAvald repair was performed en this maferiat whils It the Rossassion of TC Indusires, Inc.

This origihal tast report displays s raised.'TC Indusiries Test Cenler” seal, This fes! report relates only Io the femas-tesled and shall not be

reproduced, excepl in full, without the wrltten permission of TC Indusirias Tost Canler




STATE OF CALIFORNIA
04-025-)0
LoT No:_R2.0%- 079D g_f{ "_; /f/ 10 /
NAME:_85B __ S-19-/0

STORIE

Materials Technology

Stork Herron Testing Laboratories

5/19/2010

Material Testing and Non-Destructive Testing

Steve Marsh

5405 E. Schaaf Road
Cleveland, OH 44131

Telephone : (216) 524-1450

Dyson Corp.

53 Freedom Road

PAINESVILLE, OH 44077-1232 USA
Date Received: 5/14/2010 i

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

TEST REPORT

: {216) 524-1459
. www.storkherran.com

P.O. No.: 72218

INSPECTION RESULTS

Results

106599 Qty 2 A354 BD NTAS #99882 4" 4Pitch 1840 72.44” Tower Saddle Tle Rod
L106656 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 1840 72.44" Tower Saddle Tle Rod
L106656 Qty 1 A354 BD NTA3 #99882 4" 4Pitch 1840 72.44” Tower Saddle Tie Rod
L106656 Gy 1 A354 BD NTA4 #09882 4" 4Pitch 1840 72.44" Tower Saddle Tle Rod
L106656 Qty 1 A354 BD NTAS #99882 4" 4Pitch 1840 72.44” Tower Saddle Tie Rod
L106656 Qty 1-A354 BD NTAG #99882 4" 4Pitch 1840 72.44” Tower Saddle Tle Rod
L106628 Qty 2 A354 BD NTA2 #39882 4” 4Pitch 4635 182.48" Tower Saddle Tie Rod
L106633 Qty 2 A354 BD NTA2 #99882 4" 4Pitch 4755 187.2" Tower Saddle Tie Rod
L106646 Gty 1 A354 BD NTA2 #99882 4” 4Pitch 5185 204.13” Tower Saddle Tle Rod
L106618 Gty 3 A354 BD NTA4 #99882 4" 4Pitch 4475 176.18"” Tower Saddle Tie Rod
L106637 Qty 1 A354 BD NTAS5 #99882 4" 4Pltch 4860 191.34" Tower Saddle Tie Rod

ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE
ACCEPTABLE

Comments: State Letter-05.03.01-002906,ABF-RFI1-001741R01 & CCO o1
Report for 5/17/10 4 j’// ﬁ//ﬁ 21 A

Marking Requirements:

Demag and post cleaning requirements:

e d
Inspected by: (/ /; é
Matihew Novak% /ﬂ/ﬁ’/ _ | Level u
vl

Certification: ASNT-SNT-TC-1A

EXPCORT 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

PPROVAL FROM THE U.S. DEPARTMENT OF STATE, IS PROHIBITED.

The above testing was perormed in accordance with the latest revision of the applicable commercial, military and/or
Intematlonal test method unless otherwise noted, The above services were performed in accordance with Herron
Testing Laboratorles’ Quallly Assurance Program Edltion 1, Revision 3 dated 6/30/09. Information and siatements in
this report are derived from material, informatlon and/or specifications fumished by Ihe client and exclude any
expressed or implied warrantles as 1o the filness of the material lested or analyzed lor any parlicular purpose or use.
This report is the confidenlial property of our cllent and may not be used for advertising purposes. This report shall
not be reproduced except in full, wihout written approval of this laboratory. The recarding of false, fictitious or
traudulent stalements or entries on this document may be punished as a felony under Federal Statules.

Sample remnants are held for a minlmum of & months following issuance of test resulls, al which paint they will be
discarded unless notifled in wriling by the client, This material was not contaminated by mercury or chlorinated
solvents during the handling and processing at Stork-Heron Testing Labaralories facilities.

Pagc2of 2

Karen Baumiller
Customer Services Manager




STORISG Stork Herron Testing Laboratories

Materials Technology

5/19/2010

Material Testing and Non-Destructive Testing

Steve Marsh

Dysaon Corp. 5405 E. Schaaf Road
53 Freedom Road Cleveland, OH 44131
PAINESVILLE, OH 44077-1232 USA

Date Received: 5/14/2010 oo ) 5241459

Website : www.storkherron.com

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

P.O. No.; 72218

Sample Description;
Witness.

MAGNETIC PARTICLE INSPECTION REPOHT

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

Standarq: ASTM -F788

Procedure: . . . SOP 42.03

METHOD '

(] Dry I BJ wet

PARTICLES

Magnaflux Particles: Part Preparation: Wet Particle Carrler:

] 8ARed [0 14A [0 None Regquired [0 Magnaflux Carrier |l
[] 3ABlack X 14AM [0 Solvent Clean B Pre Mixed

[0 1Gray [ Other [0 Grinding [ Concentration Ml
Batch No. 07E06K [] Other Batch No. '
CURRENT

[0 AC [J FWDC

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

"[J Coil (AMPS) T1 Prods (AMPS/Spacing)

Field Verified by: <] Pie Gage Jaal [ Hall Effect Probe

EQUIPMENT

] Magnaflux H-720 S/N: 81471 Cal Due Date:

B yoke [J AC DC S/N: 9432 Spacing: 4'—6" Cal Due Date: 8/11/10

STATE OF CALIFORMIA

LOT NO: [AR20§-077-4/0 B304 -025-/0
TH 1/z/10

NAME: 55  5-19-10

@ with Ihe latest revislon of the applicable commercial, military andfor

The above testing was performed in accardanc!

Imemational test method unless otherwlse noted. The above services were performed in accordance wilh Herron

Testing Laboratories’ Qualily Assurance Program Edtion 1, Revislon 3 dated 6/30/09. Infarmatlon and statements in

\his report are derived from material, information andier specifications fumished by the client and exclude any [’
Lo L

expressed or implied warrantles as {o the filness of the materia) lested or analyzed fer any particular purpase or use.

This report Is the confidential propeny of our client and may not be used for advertising purposes. This repon shall

nol be reproduced exeepl in full, without wrilten approval of this laboratory. The recording of false, ficlitious or

fraudulent statements or entries on this document may be punished as a felony under Federal Statules,

Sample remnants are held for a minimum of 6 months following Issuance of test resulls, at which point they will be Karen Baumiller

discarded unless natified in writing by the client, This material was not cantaminaled by mercury or chlorinated Customer Services Manager
solvents during the handling and processing al Stork-Herron Tesling Laboratories [acililies.

Page lof 2
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D§ DYSON CORP.
' 53 Freedom Road 440-946-3500
EE‘ DOMESTIC NUT Painesville, OH 44077 440-352-2700 fax

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106633 660110-SA-017 C/O 019 91 of 111 2 sets 5/19/10

CUSTOMER PRODUCT DESCRIPTION
A merican Bridge | Fluor 1A% 4.007-4UNC-2A x 4755mm (187.21") . TFL tower saddle tie rod
(assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex

375 Burma Road drive on bath ends per Dwg. JSW-TS-017. HDG per Caltrans
Dakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w [ near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

USA SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DRAWING ' 10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

GRADE ary LOTCODE  HEAT NO. ORIGINAL MILL

STARTING MATERIAL DIA
2 NTA2 _9983_2 o Thﬂken o

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.

T R
AR A
ﬂr%w [ ol ‘ W -
S};El@lﬁ MATERIAL
B
i

B30y -024- )0 e R
ER G R A ;-.'&"‘f(

Attachments;
Mill Test Report
Mechanical Test Report @_‘J M
N.D.E. Report ;

Deborah A. Smith

Q.A. Admin. Assistant
5/19/10

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




Monnig

Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98
GLASGOW, MO 65254

PH. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106633

2 PC 4” -4UNC-2A X 4755MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS
7 6.5 7.5 6.5
6.5 7 7 6.5

PATRICIA 5. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012

STATE OF CALIFORNIA « DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

|

STATELOTNO.-p 2 n ) _ (024 - /0 :J

CONTRACT NO. O"l"o |ZO FL\l

RELEASED (*) BY I H‘ DATE7 / A / 0

FM 92 1554 * Based upon selective Sampling

L]

@HNMONNIG, / PRESIDENT

Chiin. J Luthear

PATRICIA §. WESTHUES,
NOTARY PUBLIC




[ ol 1
SHOEINK MANUFACTURING.IRC ) Phoenix Manufacturing, Inc.

P.0. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325

660-668-2611

660-668-3160 (fax)

SSPC-SP10 Near White Mein! Blast

Near-White Blast Cleaning - Removal of nearly ail null scale. rust. rust scalc, paint, or
foreign matter by the usc of abrasives propelled through nozzles or by centrifugal wheels.
10 the degree hereafler specified A Near-White Blast Cleaned Surface Finish is defined
as gne from winch all o1l, grease, dirt, mill scale. rust, corrosion products, oxides. paint of
other foreign matter have been completely removed from the surface except for very hight
shadows. very slight streaks or slight discolorations caused by vust stain, mill scale
oxides. or light. tight residues of paint or coaling that may remain. At least 95 pereont of
each square inch of surface area shall be free af all visible residues. and the remainder
shall be imited 1o the light discoloration mentioned abave

Dyson Corp ORDER # L106633

2 EA 4" -4UNC-2A x 4755MM LG.

B304-024-10
TH /210

%LA{/,, ﬂ i

KIRBY NORRIS



Jan. 5. 200 11 31 L - | No. 0852 P. 3
Steel Certificate of Test
1835 DUEBER AVE., 5.W. TIMKE
Where You Turn

CANTON, OHIO 44708
ID #0234930-1 Page 1 of 2 01/05/2010

Turret Steel Industries, Inc.

s
oT 3900 W. 74th Street
L O
D CHICAGO IL 60629-4354 USA
Cobe NTAL
s LATER
HT LATER
I0 LATER:
P DOMESTIC

customar Order; 28599-2 Cuptamer Part Numbar:

Timkan Oxzderi: 15743-A (161568B0) Heat Number (s) ¢ 93p82

pescription of Material

DIAMETER: 4.000 in (101.600 mm)
Shapea! RD

sales Type: 4140R
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

condition: HOT ROLL

[specification

_ ASTM A 304 Rev. 05e2
- ASTM A 322 Rev. 07

- ASTM E 381 Rev., 01 {Reapproved 2006}
_ TURRET STEEL MSI-130 4/13/2007 BKCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

rhemintry Information
%9 %81 %Cr %N1 %Mo %Cu %Al KV %Ch

%xC Sebim %P
15

EPEC Ladle Min: .37 .65 .15 ,75 .
SPEC Ladle Max: .44 1.10 . D25 .025 3% 1.290 .25
.15 .16 .18 024 . 007 .002

b9pB2 Ladla: .41 .58 .p0% .020 .32 1.05

Botallurgy Infoznunion
cpEC: Chemistry [Info Only)

Heat 99882 DI ABTM-A255: 6.25

TH 7Yz/r0

and tested in accoxdance with the methoda prescribed in the

istent with our Stendard Commercial Terms and Conditicns for Bale, Manufacturs,
4 made part of this certifiontion. The results of puch inspesctions
purchase order, spacification(a) end
without the written approval of

jhen ghipping document 1o attached it becomss part of this certification.
&

cortify the sbove materials have been inspeoted
sverning specifications and consg

lha shipping. whioh are incorporated into an
nd tests conform with the applicable rsguirements including the

xception{a) . This certificata or yepoxt shall not be reproduced except in full,

he Timkxen Corporation. .
— bV S,«WW

Susen Bender, SUPERVISOR-PROD MET LAB

.o M

Approvad:
. NOTARY PUBLIC

THE TIMKEN CORPORATION

LpEC:  Grain Size (Iafo Only) SIZE F | STATE OF CALIFORNIA
Heat 09882 BIZE: 7 . | BRAE L
LoT NO: R3203-078-/0
NAME:_© 1> S-1G-10 B 304~ 024~ /0

o



S" Jan.é 201& 19: 13PM f@lgT u}e | - | No. 0852 P. 4

teel Certificate ot les -

1835 DUEBER AVE. S.W. TIMKEN
; CoDE NTAK Where You Turn

CANTON, OHIO 44706

ID #02340930-1 Page 2 of 2 01,/05/2010
Cugtomer Order: 28599-2 customser Part Number!

Timken Order: 15743-A (1615680) Heat Numbax(s): 85882

Meatallurgy Information (cont.)}
SPEC: Jominy English SAMPLE TYPE CAST 41d0H
[ 7 8 9 10 13 14 16 18 20 24 28 31 3§ d0

Location: 1 2 3 d 5
SPEC Min: 59 53 52 S1 &1 50 .48 47 44 42 1% 37 35 34 33 32 31 130
SPEC Max: 60 60 60 59 59 58 58 57 57 56 55 &4 53 52 51 48 46 d4

99862 A1-01: B8 57 67 56 55 55 B4 54 53 51 49 4 44 42 42 40 3% 38 a8 37

Heat 998082 Melt Sourcei USA
manufaccuring: USA

8TRAND CARAT PROCEBSB

REDUCTION RATIO 13.9:1 '
The Timken Company certifies that thexe 18 no marcury or radio-active material upad in the malting

or processing.

=3
i

c# STATE OF CALIFORNIA

Lo No: B 2.0%-018-10
vE | SB  S-9-O

B 204 -02¢- /0
vH 7/2)e

THE TIMKEN CORPORATION




TC Industries Test Center

3703 South Route 31
Crystal Lake, IL 80012-1412

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

TURRET STEEL INDUSTRIES

%_

Carfiicata No. 1281-01

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

SHIP TO: TURRET STEEL INDUSTRIES

allared.

LoT No: R 208 - 67810

NAME:_S1S  S-19-10,

This ariginal tesl report displays e raisad."TC Industrles Test Cenlar” seal. This fest re
raproduced, axcepl In full wilthout the writfen permission of TC Induairias Test Ceater

TO:
105 PINE STREET 105 PINE STREET
" IMPERIAL, PA 15128-1142 IMPERIAL, PA 15126-1142
CoDE NTH - -
) DESC: 6PCS "4*RD X 23'6" HEAT#: 99882 GRADE: 4140 WT: 6128 # .
PO: 29132 MO: N/A CO: 29132 LOT: 67037
SPEC: : QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
PROCESS: FURNTEMP : 1600 FURN TIME bh.mm: ' : 2,40 QUENCH:  OIL
TEMPER TEMP: 950 TEMPER TIME hh.mm: 4.00
STRESS TEMP: STRESS TIME hh.mm;
PARAMETER | UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE KSl 140 N/A 154.0
YIELD .2% KSl 115 N/A 128.0
ELONG 2" % 14 N/A 15.0
RED AREA % 40 N/A 11.0
SURF HB- HBW 293 363 323 316
TC INDUSTRIES AND SUBCONTRACTED LABS (A2LA ACCREDITED)

Tensila,Standard TG Rockwell : Micro Anelysis*

Tenaile,Full Secn Brinell TC Decarb Maaaure

_Charpy V 10mmx10mm .Ultra Sonlc* Chemisiry”

Microhardness,Knoop‘ ;

TC:TC Ind Test Center BE:Berg Enginesring *MSI:Metallurgical Servicas

Cert #1281-01 Cert #L1157-1 . Ceri #0510 '

2/28/M11 2-4-2011 12/31/10

TIME  09:47 -¥Not Included in our scope of accrediration

Ken Hlﬁﬁ"%
Test Canter Supervisor
STATE OF CALIFORNIA

FC 4.12.16F 10/12/09 B 307,0;{1_’! -0

VH# 7/2)r0

There orm no.deviatlons from test methods imfess nofed. if shouid not be assumed that mechanicsl propartlas of raw material heal trealad fo

a faslener standard wiil have the same properties of a finlshed faslener whose original matarial characteristics mey have baen significantly

No mercury was used/added and no welding/wveld repair was performad on this matertal whils In the Rossassion of TC Indusirfes, Inc.
port relates only lo the lems-tested and shall not be




CERTIFIED MATERIAL TEST REPORT J

n

P 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

L 106637 660110-SA-017 C/O 019 95 of 111 1 set 5/19/10

CUSTOMER PRODUCT DESCRIPTION

American Bridge / Fluor JV 4.00"-4UNC-2A x 4860mm (191.34") Ig. TFL tower saddle tie rod
(assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
375 Burma Road drive on both ends per Dwg. JSW-TS5-017. HDG per Caltrans
Oakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

usa SPECIFICATIONS
ASTM-A354 Grade BD with special provisions
DRAWING ) 10-1.59, 10-1.60 1 std specifications 75-1.05

STARTING MATERIAL  DIA GRADE aQry LOTCODE  HEAT NO. ORIGINAL MILL
Round Bar 3.830 _ N_TAS 99882 Thnken

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.

‘;ﬁ;ﬁi&a@gféif}mia?}zm;ﬁ "ru;!‘;'if""“‘F,;‘r'.‘giflf‘;iéirifu

l%'[ﬁ

“iif- GALI n{)
TR
i 1 i i
LA
san

;i{ﬁ_ﬂs‘n
il :.l: ﬁ s D
¥ i e

(|
MYim

,L'-i-“l 5. -'l
o TDLMoMS
\ B Z) "{&.{?ﬁg ‘ «!:

B 304-023-/0
TH 7/2//0

1 A
; ;

Attachments:
Mill Test Report
Mechanical Test Report () .
N.D.E.Report @_,_M ]\L: tL
Deborah A, Smith
Q.A. Admin. Assistant
5/19/10

LARGE DIAMETER FASTENERS & FORGINGS 7/ STANDARDS & SPECIALS / COMMERCIAL, MILITARY & NUCLEAR SPECIFICATIONS




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING
P.O. BOX 98
GLASGOW, MO 65254
PII. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106637

1 PC 4” -4UNC-2A X 4860MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

155 | 6.5 | 6 | 6.5

PATRICIA §. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012 Zj}v W

STATE OF CALIFORNIA « DEPARTMENT OF TRANSPORTATION @W MONNIG, / PRESIDENT
INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

TATELOTNO. D 2 ~073-10
(ONTRACT NO .
o4 -0)z20 @ : J dj
it TS o S ﬁAT%STHUES buthics)

FM 92 1554 * Based upon sclectivdsanfpling

NOTARY PUBLIC



Phoenix Manufacturing, Inc.
P.Q. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metn! Blast

Near-White Blast Cleaning - Removal of nearly ail il scale. rust. rust scale, paint, or
foreign maiter by the usc of abrasives propelled through nozzles or by centnfugal wheels,
10 the degree hercafler specified A Near-White Blast Cleaned Surface Finish is defined
as gne from which all o1l, grease, dirt, mill scale, rust, corrosion products, oxides. paint or
other foreign matter have been completely removed {rom the surface except for very hght
shadows. very slight streaks or shght discolorations caused by vust stain, mill scale
oxides. or light. tight residues ol paint or coaling that mav remain. At least 95 pereant of
each square inch of surface area shall be frec of all visible residues. and the remainder
shall be limited 10 the light discoloration mentioned above

Dyson Corp Order # L 106637
1l EA 4" -4UNC-2A X 4860MM LG BBOL&’OZ3"O
TH )i

fod, 11

KIRBY NORRIS



o Jig § 201% 12:13°M fMET LAB o o No 0852 P, 3

teel Certificate of Test

1835 DUEBER AVE. S.W. : TIMKE
Where You Turn

CANTON, OHIO 44706
ID #0234930-1 Page 1 of 2 01/05/2010

Turret Steel Industries, Inc.

s
arT 3900 W. 74th Street
LQ
D CHICAGO 1IL 60629-4354 USA
CobE NTRS
5 LATER
HT LATER
I0 LATER
P DOMESTIC

Customer Order; 20599-2 Cuptomer Part Number:
Timken Oxdert 15743-A (1615680) Heat Number(s): 33802

Description of Material

DIAMETER: 4.000 in (101.600 mm}

Shape ! RD
Sales Type: 4140H
Ink Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Specifioation

- ASTM A 304 Rev. 05e2
- ASTM A 322 Rev. 07

- ASTM E 3B1 Rev. 01 (Reapproved 2006}
. TURRET STEEL TSI-1310 4/13/2007 EXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

chamiatry Information
%C S %P %3 %81 %Cxr %Ni %Mo %Cu %Al A %Ch

SPEC Ladle Hin: .37 .65 * .18 .75 .15
SpEC Ladle Mmx: .44 1.10 .025 .025 .35 1.20 .25

.41 .99 .00% .020 .32 1,05 .15 .16 .1B .024 .bD7 -002

99882 Ladle:

Matallurgy Information
EPEC: Chemistry (Info Only)

HEED
[}

: (oA &
STATE OF CAL| | *
FORNIA 1 v 2lto

I

Heat 99882 DI ASTM-A255: 6.25

cPEC: Grain Size (Info Only) SIZE F

Heat 99882 B8BIzZE: 7
LOT NO:_R20%-077-/D PR
NAME: S/> &+ /G- B30%-023/0
f;— /‘? ICD !7—?¥L_ 77/2%Z/C7

‘hen ghipping document is attaeched it bacomes part of this certification.

ove matsrials have bean ingpected and tasted in mocordance with the methods prascribed in the
overning specificetions and consistent with our stendard Commercial Terms and Conditions for HBale, Manufacturae,
nd Shipping, whigh are incorporated into and mada part of this certifioation. Tha rasults of puch inspsctions
d tests conform with the applicable requirements including the purchase order, spacification(8) and
ception{s) . Thix certificate or rasport shall not ba reproduced escept in full, without the written approval of

o Timken Corporamtion.

B __ by ESmnAﬂﬂkr«- /fgkbwt46£;1/

Supan Bender, SUPERVIBOR-PROD MET LAB

e certify tha ab

proved:

NOTARY PUBLIC

THE TIMKEN CORPORATION

PN



Jan, 5. 2010 12:13PM

1835 DUEBER AVE, S.W.
CANTON, OHIO 44706

ID #0234530-1

cugtomer Order; 30599-23
Timken Order:

Stieel Certificate of Test

15743-A (1615680)

MET LAB No. 0852 P. 4
TIMKEN
CoDE NT#\é Where You Turn
Page 2 of 2 01/05/2010

Customsr Paxt Numbert

Heat Numbex (B8): boBB2

SPEC:
Location: 1 2
SPEC Min: 53 53
SPEC Max: 60 60

99882 Al-01: 58 &B7

Heat 99882 Melt Hource: USA
Manufacrturing: USA

8TRAND CAST PROCEBS
REDUCTION RATIO 13.9:1

The Timken Campany certifies
ox processing.

Metallurgy Information {cont.)
Jominy English SAMPLE TYPE CAST 4140H

3 4 5 6 7 8 L 20 13 14 16 18 20 24 28 32 36 40
52 51 51 50 .48 47 44 42 39 37 35 34 331 32 31 30
60 59 59 S8 58 57 57 56 55 54 53 52 51 48 d6 44

57 56 55 55 84 54 53 51 49 d6 d4 42 42 40 39 38 38 37

that theres is no mercury or radio-active matarial usad in the malting

) BEVERED
1

e afalio )

STATE OF CALIFORNIA:

LOT NO: BQO‘Z -071-10
NAME: S5 S-/9-10

B 304 -023 -/0
M 7/2.//0

"HE TIMKEN CORPORATION



TC Industries Test Center

3703 South Route 31
Crystal Lake, IL  60012-1412
Telephone 815/459/2400 Fax 815/459/3419

:!ODRI'DE!!

Cesi¥cale No. 1281-01

TURRET STEEL INDUSTRIES

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: BPCS 4'RD X 236" HEAT#: 90882 GRADE: 4140 WT: 6150 #
PQ: 25132 MO: N/A CO0: 29132 LOT: 67122
BPEC: :QUENCH, TEMPER, STRAIGHTEN ASTM-A354-BD-07A
AIM-33/37 RC @ SURFACE
PROCESS: FURNTEMP : 1600 FURN TIME hh.mm: -2.40 QUENCH: OlL
TEMPER TEMP: 950 TEMPER TIME hh.mm: 4,00
STRESS TEMP: STRESS TIME hh.mm: .
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE KSi 140 N/A 164.0
YIELD .2% K8l 116 NA 130.0
ELONG 2" % 14 NfA 15.0
RED AREA % 40 N/A 42.0
SURF HB HBW 293 363 327 329
TC INDUSTRIES AND SUBCONTRACTED LABS {A2LA ACCREDITED)

Tensile,Slandard TC Rockwell Micro Analysis*

Tensile,Full Sscn Brinell TC . Decarb Measure

Charpy V 10mmx10mm Ultra Sonlc* Chemistry”

Microhardness, Knoop®
BE:Berg Englneering

MSi:Metallurglcal Services

TC:TC Ind Test Center

Cert #1281-01 Cert #L.1157-1 Cart #0510
2/28M1 2-4-2011" 12/3110
TIME  08:17 ¥Nor included (n our scope of accreditation

oW

Phil Burgdort
Tast Center Tech 1l

FC 4.12.16F 10/12/09

ct STATE OF CALIFORNIA

LOTNo:_R208-077-10
NAME: _ SR §-19-/0

B304-023-/0
TH 7/2/10

Thera are no.daviatlons from les! methods bnlass nofed. It should not bo assumed thal mechsnical pmpa.rt}es of raw malerial heat treated lo
@ fostaner slandard will have the sams properias of a finlshed faslener whosa oginal materlal characierisics may have bean signliicantly

nllerad,

No mercury was used/added and no weldingAveld repalr was parformad on this ma ferial while In the possession of TC Indusliies, Inc.

This original lest reporl displays e raised.“TC Indusires Tesl Center” seal This lasl report relates only lo he llsms-tesled and shall nof ba

repraduced, excep in full, withau! the written permission of TC Industiies Test Cenfer




Stork Herron Testing Laboratories

STORIE

Materials Technology

~ 5/19/2010

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

Date Received: 5/14/2010 Telsghane ) e
Website : www.starkherron.com

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

P.O. No.: 72218

INSPECTION RESULTS

Resulis

706599 Giy 2 A354 BD NTAS #99862 4" 4Pitch 1840 72.44" Tower Saddle Tie Rod | ACCEPTABLE
L 106656 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 1840 72.44" Tower Saddle Tle Rod | ACCEPTABLE
L106656 Qty 1 A354 BD NTA3 #99882 4” 4Pitch 1840 72.44" Tower Saddle Tie Rod | ACCEPTABLE
L 106656 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 1840 72.44" Tower Saddle Tle Rod | ACCEPTABLE
L 106656 Gty 1 A354 BD NTAS #99882 4” 4Pitch 1840 72.44" Tower Saddle Tie Rod | ACCEPTABLE
L106656 Qty 1-A354 BD NTAG #99882-4" 4Pitch 1840 72.44" Tower Saddle Tle Rod | ACCEPTABLE
L106628 Qty 2 A354 BD NTA2 #99882 4” 4Pitch 4635 182.48" Tower Saddle Tie Rod | ACCEPTABLE
L106633 Gty 2 A354 BD NTAZ #99882 4" 4Pitch 4755 187.2" Tower Saddie Tle Rod | ACCEPTABLE
L106646 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 5185 204.13" Tower Saddle Tie Rod | ACCEPTABLE
1106618 Gty 3 A354 BD NTA4 #99882 4” 4Pitch 4475 176.18" Tower Saddle Tie Rod | ACCEPTABLE
L106637 Qty 1 A354 BD NTAS #99882 4" 4Pitch 4860 191.34" Tower Saddle Tle Rod | ACCEPTABLE

Comments: Stale Letier-05.03.01-002906,ABF-RFI-001741R01 & CCO 91
Report for 5117/10 ¢ 5'// f//ﬁ’%’f’

Marking Requirements:

Demag and post cleaning requirements:

21
Inspected by: jj// / Certification: ASNT-SNT-TC-1A
Matthew Novak& /;‘!% é—//@zé Level I B

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 1S S
OF THE U.S. GOVERNMENT. TRANSFER OF THIS DATA BY

ENTITY

UBJECT TO THE EXPORT CONTROL LAWS
ANY MEANS TO A FOREIGN PERSON OR FOREIGN
WHETHER IN THE UNITED STATES OR ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
ROVAL FROM THE U.S. DEPARTMENT OF STATE, 1S PROHIBITED.

STATE OF CALIFORNIA
B 304-023-/0

LoTno:_[3208-077-10 TH 7/2/l0
Name SR 8-19-0

The shove testing was performed in accordance with the 1al

International test method unless otherwise noled. The above services were performed in accordance with Herron

Testing Laboratories’ Qualily Assurance Program Edllion 1, Revision 3 dated 6/30/09. Information and statements in

this report are derlved from material, Informatlon and/or specifications furnished by the client and exclude any I'
Ui Lol

expressed or implied warrantles as to the fitness of the materal lested or analyzed for any particular purpose of use.

This report is the confidential property of our client and may not be used for advertising purpeses. This report shall

nol be reproduced except in full, without written approval of this laboratory. The recording of false, fictilious or

Iraudulent statements or eniries on this document may be punished as a lelony under Federal Statules. K B m

Sample remnants are held for a minimum of & rmonths foflowing lssuance of lest results, 8t which point they will be aren BaUmber

discarded unless notified In wriling by the client. This materlal was not contaminaled by mercury or chlorinated Customer Services Manager
solvents during the handling and processing at Stork-Heron Tesling Laboralories facllities.

est revision of the applicable commercial, mililary andfor

Poge20f 2



STORK

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 Repert No.: DYS006-10-05-02091-1

Material Testing and Non-Destruclive Testing

5405 E. Schaaf Road
Cleveland, OH 44131
USA

Telephone ; (216) 524-1450

Fax ' (216) 524-1458
Website : www.storkherron.com
TEST REPORT

P.O. No.: 72218

Sample Description:
Witness.

MAGNETIC PARTICLE INSPECTION REPORT

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

Standard: ASTM —F788

Procedure: . SOP 42.03

METHOD '

] Dry | Wet

PARTICLES

Magnaflux Particles: Part Preparation: Wet Particle Carrier:

[0 BARed [ 14A [0 None Required [0 Magnaflux Carrier Il
[0 3ABlack X 14AM [ solvent Clean B4 Pre Mixed

O 1 Gray [ Other O Grinding ] Concentration MI
Batch No. D7E06K ] Other Batch No. '
CURRENT

] AC 0 FWDC

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

" Cail (AMPS) [0 Prods (AMPS/Spacing)

Field Verified by: Q) Pie Gage  [J QQl [ Hall Effect Probe

EQUIPMENT

] Magnaflux H-720 SIN: 81471 Cal Due Date:

X Yoke ] AC [X} DC S/N: 9432 Spacing: 4" _ 6" Cal Due Date: 8/11/10

STATE OF CALIFORNIA

LoT NO: [3208-071-(©
NAME: 53 S-19-10

B 304-023-/0
TH /2170

The above lesting was performed i
Intemalional test method unless ot

warran

This report Is the confidentlal property of our client nd may no! be used for advertising purposes.

not be reproduced excep! in full, w
fraudulent stalernents or ent
Sample remnants are held lor 8 mi
discarded unless notified in writing

salvenls during the handling and pi

ties as lo lhe filness of the material tested of analyzed for any particular purpose of use.

ries on this document may be punished as a felony under Federal Stalutes.

n accordance with the lalest revision of the applicable commercial, military and/or
herwlse noted. The above services were performed In accordance wilh Herron

This report shall

ithout written approval of this laboralery. The recording of false, ficlitious or

Karen Baumiller

nimum of 6 months lollowing issuance of lest resulls, at which point they will be f
Customer Services Manager

by the client. This material was nol eontaminated by mercury or chlorinated
rocessing al Slork-Herron Testing Laboratories facllities.

Page 1 of 2

K[LUM ,@C‘JMJANQ



CERTIFIED MATERIAL TEST REPORT

O "G DYSON CORP.
53 Freedom Road 440-946-3500
ET DOMESTIC NUT Painesville, OH 44077 440-352-2700 fax

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106641 660110-SA-017 C/O 019 99 of 111 1 set 5/20/10

CUSTOMER PRODUCT DESCRIPTION

American Bridge / Fluor JV 4.00"-4UNC-2A x 5035mm (198.23") Ig. TFL tower saddle tie rod
(assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex

375 Burma Road drive on both ends per Dwg. [SW-T5-017. HDG per Caltrans
QOakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

Usa SPECIFICATIONS
ASTM-A354 Grade BD with special provisions

DF!‘AW»WG : 10-1.59, 10 -1.60, 10-1.61 std spec1f1cat10ns 75-1.05
STARTING MATERIAL DIA GRADE Qry LOTCODE  HEAT NO. ORIGINAL MILL
Round Bar 3.830 D 1  NTA4 99882 Timken

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.

onl T
flioratth fl., ‘. 41
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i
‘E..“! i
AL ‘L Lhﬁ.&m&uﬁmb

B 30‘/ - 0279~ /0
T4 7/2/00

il

Attachments:
Mill Test Report
Mechanical Test Report

N.D.E. Report
' Deborah A, Smith

Q.A. Admin. Assistant
5/20/10

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




Monnig

Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING

P.O. BOX 98
GLASGOW, MO 65254

PH. 660-338-2242 FAX: 660-338-5199

JULY 2,2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106641

1PC 4” -4UNC-2A X 5035MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

|6 |6

| 6.5 | 6

PATRICIA 5. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP, APR. 18,2012

STATE OF CALIFORNIA + DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

TL-0624 (REV. 10/03)

TATE LOT NO. 17)304 -079-)0

i)CONTRACT NoO.

OH~0120F Y

RELEASED (*) BY 24__ DATE
=Y v/ zp./za
FM 92 1554 mpling

* Based upon selective &

Vi

@HNMONNIG, / PRESIDENT

Ghiin. J Lutheas

PATRICIA S. WESTHUES,
NOTARY PUBLIC




Phoenix Manufacturing, Inc.
P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metal Blast

Near-White Blast Cleaning - Removal of pearly all mll scale. rust, rust scale, paint, or
foreign marter by the usc of abrasives prapelled through nozzles ov by centrifugal wheels.
10 the degree hercafler specified A Near-White Blast Cleaned Surface Finish is defined
as one from winch all oil, grease, dirt, mill scale, rust, corrosion products, oxides, paint or
other foreign matter have been completely removed {rom the surface except for very hght
shadows. very slight streaks or slight discolorations caused by rust stain, mill scale
oxides. or light. tight residues of pamt or coaling that may remain. At least 95 pereent of
cach square inch of surface area shall be free of al) visible residues. and the remainder
<hall be limited 1o the light discoloration mentioned above

Dyson Corp Order # L 106641
1 EA 4" -4UNC-2A X 5035MM LG

B304-029-)0
TH 7/2/10

A

Fidy J

KIRBY NOg;IS ;




No. 0852 P. 3

Jan. 5. 2010 12:13PM  MET LAB - | |
Steel Certificate of Test a TIMKE

1835 DUEBER AVE. 5.W.
CANTON, OHIO 44706 Where You Turn
ID #02345930-1 ’ Page 1 of 2 01/05/2010
s Turret Steel Industries, Inc,
cT 3900 W. 74ch Screet
L O
D CHICAGO 1IL 6062%-4354 usa
CoDE NTRAA
s LATER
HT LATER
I0 LATER
P DOMESTIC

Customar Order: 28599-2
Timkan Oxrder:

Cuptomer Part Numbar:
15743-A (1615680) Heat Numbear(s): 99882

Description of Material

DIAMETER: 4.000 in (101.600 mm)

Shape: RD
Sales Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Specification

- ASTM A 304 Rev. 05e2

- ASTM A 322 Rev. 07
- ASTM E 3Bl Rev. 01 {Reapproved 2008)

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

Chamistry Information

%C Sebin %P %3 %81 %Cr %Ni %Mo %Cu %Al %V %Ch
SPEC Ladle Min: .37 .65 .15 .75 .15
SPEC Ladle Max: .44 1,10 .025 .025 .35 1.20 .25
r9882 Ladle: LAL .95 .00 .020 .32 1.05 .15 .16 .18 ,024 .0D7 .002

ﬁntallurgy Information

9PEC: Grain Size (Info Only) SIZE FINE

Whea

g9

ary

o
thp

Approved:

PEC: Chemistry [Info Only)

STATE OF CAL'FOHNIA{ L”"‘ GEMTWET

Heat 99882 DI ABTM-A255: 6.25

I s

LOT NO:_ R208-083-1D | i ;
NAME: 8/ £-20-10 '

Heat 99882 BIZE: 7

B304-029-/0
o TH 7/2//0
n ghipping document ig¢ attached it bacomes part of this certification.

certify the sbove materials have baen inspeoted and tested in sccordance wlth the methoda prascribed in the

We
verning specificationa and consistent with our Stendard Commercial Terma and Conditions for Bale, Manufactura,
1 Bhipping, whioh are ingorporated into and made part of this gertifioation.

The resulta of puoch inspections

conform with the applicable requirements iIncluding the pyrchase order, opecification(s) and

arid  tests
taption(s). This certificate or xeport shall not be reproducad exospt in full, without the written approval of

Timken Corpormtion.

- by MW

Susen Bender, GBUPERVIAOR-PROD MET LAB

NOTARY PUBLIC

T'HE TIMKEN CORPORATION

i1 0ond



CJan. 52010 12:13PM  MET LAB -, No. 0852 P. 4
Steel Certificate of Test - TIMKEN
1835 DUEBER AVE. S.W.

_ CoDE N'T{SA- Where You Turn

CANTON, OHIO 447406

ID #0234930-1 Page 2 of 2 01/05/2010

Cuvotomesr Order: 205%9%-31 Customsr Part Numbert
Timken Orderxr: 15743-A (1615680) Heat Numbax(g): go8B2

Matallurgy Information (cont,)
SPEC: Jominy English SAMPLE TYPE CAST 4140H
9 10 13 14 16 1B 20 24 28 132 38 4o

Location: 1 2 3 d 5 6 7 8
SPEC Min: 53 53 52 51 51 50 .48 47 44 42 39 37 35 34 313 32 31 130
SPEC Max: 60 60 60 55 5% 58 58 57 57 56 55 54 53 52 51 48 46 dd

59882 A1-01: 58 &7 B7 B6 55 55 54 54 53 51 49 45 44 42 42 40 3% 38 g 37

Heat 99883 Melt Sourcei USA
Manufacturing: UBA

8TRAND CABST PROCEBS
REDUCTION RATIO 12.9:1 )
The Timken Conpany certifises that thexrs is no mexrcury or radio-active matarial used in the malting

oxr processaing.

STATE OF CALIFORNIA

LOT NO: _RR08-O83-10D B304-029-/0
NAME: _S B S-206-10 TH 7/2/l0

THE TIMKEN CORPORATION




TEST REPORT

TC Industries Test Center
Q REPORT NO: 147671

3703 South Route 31
Crystal Lake, I 680012-1412 DATE: MARCH 15, 2010

Telephone B15/459 15/4
phone 12400 Fax 815/450/3410 SRS SRRE T 1
TO: TURRET STEEL INDUSTRIES SHIP TO:; TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA 15128-1142 . IMPERIAL, PA 15126-1142
CODE NTAA-
DESC: 8 PCS ‘4*AD X 23'6" HEATZ#; 50882 GRADE: 4140 WT: 6137 #
PO: 28132 MO: N/A ' CQ: 20132 LOT: 67121
ASTM-A354-BD-07 A

SPEC: .QUENCH, TEMPER, STRAIGHTEN
AIM-33/37 RC @ SURFACE

PROCESS: FURN TEMP : 1800 FURN TIME hh.mm: .2.40 QUENCH: OlL
TEMPER TEMP: 850 TEMPER TIME hh.mm: 4,00
STRESS TEMP: - STRESS TIME hh.mm:
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE KSI 140 NA 156.0 '
YIELD .2% KsI 115 NA 131.0
ELONG 2* %o 14 NfA 16.0
. RED AREA % 40 N/A 44.0
SURFHB HBW 293 383 341 335
TC INDUSTRIES AND SUBCONTRACTED LABS {AZLA ACCREDITED)
Tenslle, Standard TC Rockwell Micro Analysis®
Tensfla,Full SBacn Brinell TC Decarb Measure
Charpy V 10mmx10mm Ultra Sonic* Chemistry”
Microhardness,Knoop® .
TC:TC Ind Test Center BE:Berg Englnesring ) MS:Metallurgical Services
Cer #1281-01 Cert #L1157-1 Cert #0510
2/28/11 ‘ 2-4-2011 12/31110
TIME™  10:50 *Not included in our scope of accreditation
Ken F!ue%ﬁ‘¢6
STATE OF CALIFORNIA Test Center Supenvisor
LOTNO: _/3208-083-/10 B304-029-
FC 4.12.16F 10/12/09 /0
NAME:_ S8 5-20-/0 CTH 7/2)10

Thore ore no deviations from test methods uniass nolad. It should not be assumed lhat mechanical properies of raw material heat lrealed (o
a fastonor standard wifl have the same properties of » finlshad fastener whose orlglnal malerial characle.riar.'cs may have veon significantly

altered.
No mercury was used/addead and no wekiingAvald repsir was pafformad on his meterfal while In the possession of TC Industiies, Inc.

This original tesl repor! displays e raised.”TC Industries Test Cenrer" soal, This lest raport refales only to he lems-tesled and shall nal‘ be
reproduced, except in full, withoul the wrilten permission of TC Indusides Tesl Cenlar



STORIS® Stork Herron Testing Laboratories

Materials Technology
5/20/2010

Material Testing and Non-Destructive
Sleve Marsh Tesling
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.: DYS006-10-05-02316-4 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 42,03
METHOD
L] Dry [ DX wet
PARTICLES
Magnaflux Particles: Part Preparation: Wet Particle Carrier:
[] 8ARed [ 14A [] None Required ] Magnaflux Carrier 1|
[] 3A Black 14AM [] Solvent Clean Pre Mixed
(] 1Gray [ Other [] Grinding [] Concentration Mi
Batch No. 07E06K [] Other Batch No.
CURRENT
L] AC [1 FWDC
[] Central Conductor (AMPS) [] Head Shot (AMPS)
(] Coil (AMPS) [] Prods (AMPS/Spacing)
Field Verified by: [X PieGage [JQQl Hall Effect Probe
EQUIPMENT
[] Magnaflux H-720 S/N: Cal Due Date:
D4 Yoke [ AC_ S/N: 9432 Spacing: 4" - 6" Cal Due Date: 8/11/10
STATE OF CALIFORNIA B3o4-029-/0
Rouf-083-/0 TH  7/2/50

LOTNO;
G5 S=20-0

The above tesling was perf| ordance wilh the latest revislon of the applicable commercial, milltary andfor
Internatlonal test method unless o i ordance with Herron
Tesling Laboratories’ Quality Assurance Program Edltlon 1, Revislon 3 daled 8/30/09. Informalion and statements in K[ r(g
n
Vlein S

this report ase derlved fram malerial, Information and/or spacifications furnished by the client and exclude any
exprassed or Implled warranlles as 1o the filness of lhe material tested or analyzed for any particular purpose or usa,
This raport Is the confidential property of our cllent and may not be used for adverlising purposes. This reporl shall
nol be reproduced except in full, without written approval of this laboratory. The recording of fatse, fictitious ar
fraudulent stalements or enlrles on this document may be punished as a felony under Federal Slalules.

Sample remnants are held for 8 minfmum of 8 months followlng Issuance of test resulls, at which point thay will be
discarded unless nolifled In willing by the cllent. This maleral was not contaminaled by mercury or chiorinated
solvents during the bandling and processing al Slark-Herron Testing Laboratories facilitles.

Karen Baumiiler
Customer Services Manager

Page 1 of 2

Stork Herron Is an operaling unlt of Stork Materials 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 Report No.: DYS006-10-05-02316-4 Fax : (216) 524-1459
Website : www.storkherron.com

TEST REPORT
P.O.No.: 72218
INSPECTION RESULTS
; Resuits
L106623 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 4580 180.31" Tower ACCEPTABLE
Saddle Tie Rod
L106641 Qty 1 A354 BD NTA4 #99882 4" 4Pltch 5035 198.23” Tower ACCEPTABLE
Saddle Tle 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 Letter-05.03.01-002906 ABF-RFI-001741R01 & CCO 91
Report for 5/19/10
Marking Requirements:
Demag and post cleaning requirements:
Inspected by: Certification: ASNT-SNT-TC-1A
% J/ m é7Level mjl il
Matthew Nova £ 1 £ [
= e

EXPORT CONTROLLED (ITAR)
THE TECHNICAL DATA AND / OR MATERIALS ASSOCIATED WITH THIS ORDER FALLS WITHIN THE DEFINITION OF
THE INTERNATIONAL THgel sy ARMS REGULATIONS ({ITAR) AND IS SUBJECT TO THE EXPORT CONTROL LAWS

ST S THI EANS TO A FOREIGN PERSON OR FOREIGN
s o S%ﬁ@%mw AN EXPORT LICENSE, ITAR EXEMPTION OR
Sl "- WOEPARTMENT OF STATE, IS PRCHIBITED. 3 y

A RIS " 30 -~ 029 a../o
LOT NO:_320§-083—©0
TH 1/2//0

NAME: __SB  s220~9

The above tesling was performed [n accordance wiih tha Tales! revision of The appicanie cammarclal, miitary and/or

International test method unless otherwise noled. The above services were parformed In accordance with Herron

Testing Laboratories’ Quality Assurance Program Editlon 1, Revislon 3 datad 8/30/09, Infarmalion and stalements In

this report are derived from malerial, information andfor spacifications furnished by the cllent end exclude any r
Lo iy {4V

~  expressad or Implied warranlles as to the filness of the material lesled or analyzed for any particular purpose or use.
This report is the confidentlal property of our client and may not be used for adverlising purposes, This report shall
not be reproduced except in full, without writien approval of this laboratory. The recording of false, ficiltious or
fraudulent stalemenis ar entres on this document may be punished as a felony under Fedaral Statules.
Sample remnants are held for a minimum of 8 months following Issuance of lest rasulls, at which point they will be
discarded unless nolllied in wrlting by the cllent. This malerial was nat contaminaled by mescury or chlarinated
solvenls during the handling and processing at Stork-Herron Testing Laborstories facllilies.

ENTITY, WHETHER |
OTHER APPROVAL FR

Karen Baumiller
Custamer Services Manager

Page 2 of 2

Stork Herron Is an operaling unil of Stork Materlals Technology B.V., Amsterdam, The Nelherlands, which Is a member of the Stork group.



CERTIFIED MATERIAL TEST REPORT J

O
Jé °§ DYSON CORP.
53 Freedom Road 440-946-3500
Painesville, OH 44077 440-352-2700 fax

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106646 660110-SA-017 C/O 019 103 of 111 1 set 5/19/10

CUSTOMER PRODUCT DESCRIFTION

American Bridge / Fluor ]V 4.00"-4UNC-2A x 5185mm (204.13") lg. TFL tower saddle tie rod
375 Burma Road (assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex

drive on both ends per Dwg. JSW-T5-017. HDG per Caltrans
QOakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal

blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group
SPECIFICATIONS

ASTM-A354 Grade BD with special provisions
0-1.60, 10-1.61 std specifications 75-1.05

USA

DRAWING

STARTING MATERIAL DIA GRADE aQry LOT CODE HEAT NO. ORIGINAL MILL
Round Bar

330 BD oL NTAZDIBBY e R,

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.

L ,31:_6 =

i

i
iy

7';5,? T ,1 ..(. ,h dl‘ "ﬂ]l‘. o ;;-.,, ._.i.,,.,'“ \“'"i_f i
TATE OF CALIFORN
b i | I EE:,-E‘T !

@

rrrTTEry

B 304-022-/0 _INSPECTOR’S

e B A el (el
TN 7/2//&'- I i

T )

Attachments:
Mill Test Report
Mechanical Test Report .
N.D.E. Report

Deborah A. Smith
Q.A. Admin. Assistant

5/19/10

|ARGE DIAMETER FASTENERS & FORGINGS / STANDARDS & SPECIALS / COMMERGIAL, MILITARY & NUCLEAR SPECIFICATIONS




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING
P.O.BOX 98
GLASGOW, MO 65254
PH, 660-338-2242 FAX: 660-338-3199

JULY 2,2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106646

1 PC 4” -4UNC-2A X 5185MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

1 6.5 L |6 1 7.5

PATRICIA S. WESTHUES
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY

MY COMMISSION EXP. APR. 18, 2012 7 %V W
STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION @W MONNIG, / PRESIDENT
INSPECTION RELEASE TAG Aﬂ
TL-0624 (REV. 10/03)

STATE LOT NO. -5304_'_ OZ. 2-10

HCONTRACTNO- 04-0l120FY @W J A}W@

T = P2 Jro PATRICIA S. WESTHUES,
FM 92 1554 * Based upon selective gamﬁling NOTARY PUBLIC




£
R ' Phoenix Manufacturing, Inc.
P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

g i.'i.}.v
VoL

Al

$SPC-SP10 Near White Metnl Blast

Nenr-White Blast Cleaning - Removal of nearly all null scalc. rust. rust scalc, paint, or
foreign matter by the usc of abrasives propelled through nozzles or by centrifugal whecls,
1 the degree hercafler specified A Near-White Blast Cleaned Surface Finish s defined
as one from winch all o1l, grease, dirt, mill scale, rust, corrosion products, oxides, paint of
other foreign matter have been completely removed from the surface except for very hgh
shadows. very slight streaks or slight discolorations caused by rust stain, mill scale
oxides. or light, tight residues of pamt or coating that may remain. Al least 95 pereant of
each square nch of surface area shall be frec of all visible residues, and the remainder
<hall be limited 1o the light discoloration mentioned above

Dyscn Corp Order # L 106646
1 EA 4" -4UNC-2A x 5185MM LG
B3o4-022-)0
TH 7/2)0

% 7ﬂ/ f%z«,

KIRBY N9kR S



i, 5 20101 14 fMET uia o , @ No. 0851 P, 3
Steel Certificate of Tes
1835 DUEBER AVE. 5.W. i tl?][]BVI:Ig:][;
Where You Turn

CANTON, OHIOC 44706
ID #0234930-1 Page 1 of 2 01/05/2010

Turret Steel Industries, Inc,

s
oT 3900 W. 74th Sctreet
L O
D CHICAGO IL 60629-4354 USA
Cobde NTRAH
S LATER
HT LATER
10 LATER
P DOMESTIC

Cuptomer Part Numbexr:

customar Order: 28B599-1
Heat Number (s): 93583

Timken Oxdert 15743-A (1615680)

pescription of Material

DIAMETER: 4.000 in (101.600 mm}
Shape: RD

salea Type; 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Specifiocation

- ASTM A 304 Rev. 0582

- ASTM A 322 Rev. 07

- ASTM E 381 Rev., 01 (Reapproved 2006}
- TURRET STEEL TSI-130 4/13/2007 EXCEPT AS NOTED~ EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

chamistry Information
®%C Sehin %P %3 %81 %Cr %Ni %Mo %Cu %Al BV %Ch

cpEC Ladle Min: .37 .65 .18 .75 .15
SPEC Ladle Max: .44 1,10 .025 .,025 .3% 1.20 WES

.00% .020 ,32 1.05 .15 .16 .18 .024 .00O7 .002

59882 Ladlae: AL .98

Motallurgy Information

pEC: Chemistry (Info Only)

TH 7/2/006

en shipping document io attached it bscomes part of this cexrtification,

have been inspooted and tested in mccoxdance with tha mathods prescribed in the

la certify the Bbove materisls
iml Terms and Conditions for fale, Manufacturse,

verning specifications and consistent wikth our Standard Commerc
4 Bhipping., which are incorporated into nnd mada part of thia certifioation. The rasults of such inspections

hd tests conform with the applicable reguirements including the purchase order, ppacification(s} and
lcaprion({a) . This certificate or xeport shall not be reproduced except in full, without tha written approval of

the Timken Corporatlon.

/ m— bY WW

Susan Bendsr, SUPERVIBOR-PROD MET LAB

.

pproved:

2t

NOTARY PUBLIC

THE TIMKEN CORPORATION

- Heat 09882 DI ABTM-A255: 6.25
, T STATE OF CALIFORNIA
SPEC: GCrain Size (Info Omly) SIZE FI
Heat 99882 BIZE: 7 LOT NO: .ﬁaﬂ g~ 07(9,/0 : R
NAME:__ SR $=(9-10 | B 304~022 -0

Liaonl



Jan. 5 2010 [12:13PM HET LAB ¥ __ No. 0857 P. 4
Steel Certificate of Test TIMKEN
1835 DUEBER AVE. S.W. COBE_ NTAD—- Where YOLI TL]I‘I‘]

CANTON, OHIO 44706

ID #0234930-1 Page 2 of 2 01/05/2010
customer Order: 28599-2 Customar Part Number:

Timken Order: 15743-A {1615680) Heat Numbex(B): 55882

Metallurgy Information (cont.)
SPEC: Jominy English SAMPLE TYPE CAST 41d0H
4 5 6 7 8 ] 10 132 14 16 1B 20 24 2§ 232 3§ d0O

Location: 1 2 3
SPEC Min: 53 53 52 S1 51 50 48 47 44 42 39 37 35 34 33 32 31 a0
SPEC HMax: 60 60 60 59 &% 58 58 57 57 56 55 54 53 52 51 48 46 d4

998682 Al1-01: 58 K7 57 56 65 55 54 54 53 51 49 46 44 42 42 40 39 38 218 37

Heat 959082 Melt BSource! USA
Manufaccuring: UBA

BTRAND CABT PROCEHB
REDUCTION RATIO 13.9:1

The Timken Conpany certifies
ox processing.

that there is no mercury or radio-active material used in the melting

STATE OF CALIFORNIA

LOT NO: BRR208-076-10D
NAME:__5/3  &§=/9-10

B 304-02.2- /0
TH 7/2/00

THE TIMKEN CORPORATION




TC Industries Test Center

3703 South Route 31
Crystal Lake, IL 60012-1412

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

%.

Caslificata No. 1281-01

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

TO: TURRET STEEL INDUSTRIES SHIP TO: TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
" IMPERIAL, PA 15126-1142 IMPERIAL, PA 15126-1142
CobE NTA - -
DESC: 6PCS "4"AD X 23'6" HEAT#: 99882 GHADE: 4140 WT:6128 # .
PO: 28132 MO: N/A CO: 25132 LOT: 67037
SPEC: : QUENCH, TEMPER, STRAIGHTEN ASTM-ARR4-BD-07A -
PROCESS:  FURNTEMP : 1600 FURN TIME hh.mm: - 2.40 QUENCH: oIL
TEMPER TEMP: 950 TEMPER TIME hh.mm: | 4.00 )
STRESS TEMP: STRESS TIME bh.mm;
PARAMETEH‘ ’ UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE KSI 140 N/A 154.0
YIELD .2% Ksl 115 N/A 128.0
ELONG 2° % 14 N/A 15.0
RED AREA % 40  NA 41.0
SURF HB HBW 293 363 323 318
TC INDUSTRIES AND SUBCONTRACTED LABS [AZLA ACCBEDITED)

Tensils,Standard TG Rockwell : Micro Analysls*

Tenslle,Full Sacn Brinell TC Decarb Measure

Charpy V T0mmx10mm -Ultra Sonic* Chemistry”

'Microhardnssa.Knoop' ,

TG:TC Ind Test Centar BE:Berg Enginesring MSEMetaliurgical Services

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

2/28/11 2-4-2011 12/31/10

TIME  09:47 -*Not included in our scape of accredirarion

Ken RM
: Test Center Supervisor
STATE OF CALIFORNIA

FC 4.12.16F 10/12/09

LOT NO: _/3208-674 0

NAME: _S LB s99-/0

B 30# 022 ~/0
TH 7/2//0

There oro no.deviallons from test methods unloss nofad. It should ot be assumed thal machanical propertas of raw malerial heal frealad (o

a fasfener standard will have the same propariles of a finlshed feslener whose orlginal moleris) cha.

aliered.

raclerdstics may have baen significenily

No mercury was used/added snd no welding/veld repair wes performad on this material whils in the possession of TC Indusirias, Inc.

This original lest raport displays o raised."TC Industrles Test Canlar seal. This lesl ra

reproduced, excepl In full wilhout the wrllfen permission of TC Indusiries Test Cenler

port relates only fo the llams-testad and shail not be




STORME Stork Herron Testing Laboratories

Materials Technology

. 5/19/2010

Material Testing and Non-Destruclive Testing

Steve Marsh

Dyson Corp. 5405 E. Schaal Road
53 Freedom Road Cleveland, OH 44131

PAINESVILLE, OH 44077-1232 usA

Telephone : {216) 524-1450

Date Received: 5/14/2010 Fax :(216) 524-1450
Website : www.storkherron.com

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

TEST REPORT

P.O. No.: 72218

INSPECTION RESULTS

Resulis

L106599 Qty 2 A354 BD NTAS #09882 4” 4Pitch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE
L106656 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 1840 72.44” Tower Saddle Tie Rod ACCEPTABLE
L106656 Qty 1 A354 BD NTA3 #998B2 4" 4Pitch 1840 72.44" Tower Saddie Tie Rod ACCEPTABLE
L106656 Qty 1 A354 BD NTA4 #99882 4" 4Pitch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE
L106656 Qty 1 A354 BD NTAS #99882 4" 4Pitch 1840 72.44" Tower Saddle Tie Rod ACCEPTABLE
L106656 Qty 1-A354 BD NTAG #99882 4” 4Pitch 1840 72.44” Tower Saddle Tie Rod ACCEPTABLE
L106628 Qty 2 A354 BD NTA2 #90882 4" 4Pilch 4635 182,48 Tower Saddle Tie Rod | ACCEPTABLE.
L106633 Qty 2 A354 BD NTA2 #99882 4" 4Plich 4755 187.2" Tower Saddle Tie Rod ACCEPTABLE
L106646 Qty 1 A354 BD NTA2 #99882 4" 4Pitch 5185 204.1 3" Tower Saddle Tie Rod ACCEPTABLE
L106618 Gty 3 A354 BD NTA4 #00882 4" 4Pitch 4475 176.18” Tower Saddle Tie Rod ACCEPTABLE
L106637 Qty 1 A354 BD NTAS #99882 4" 4Pltch 4860 191.34" Tower Saddle Tie Rod | ACCEPTABLE

Somments. State Letier-05.03.01-002006,ABF-RFI-001741R01 & CCO 91
Report for 5117110 ¢ j'// 5‘//@ 21 A,

Marking Requirements:

Demag and post cleaning requirements:

1.
Inspected by: ¢ 27% /; é Centification: ASNT-SNT-TC-1A
Matthew Novak%’ //)A.J/ _ | Level On B
iz Fd

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

APPROVAL FROM THE U.S. DEPARTMENT OF STATE, IS PROHIBITED.

STATE OF CALIFORNIA B304 0220

LoTNo: 320507610 TH 7/2/l0

NAME: __ 53 S-1Q-10

The above lesling was performed In accordance with the latest revision of the applicable commercial, military and/or
International lest method unless otherwise noted. The above services were performed in accordance with Herron
Testing Labaratories’ Quality Assurance Program Edition 1, Revislon 3 dated 6/30/09. Information and statemenis in
this report are derived from malerial, Information andfor specifications furnished by the client and exciude any
expressed or Implied warranties as 10 the fitness of the malerial tested or analyzed for any particular purpose of use.
This report Is the confidential property of our client and may not be used for advertlsing purpases. This repori shall
nol be reproduced except in full, wihhout written approval of this laboratory. The recording of false, fictitious of
Iraudulent stalements or entries on this document may be punished as a fetony under Federal Statutes.

Sample remnants are held for a minimum of & menths following Issuance of test resuits, 8
discarded untess notified in wriling by the client. This material was not conlaminaled by mercury or chlorinated
salvents during the handling and processing at Stork-Herron Testing Laboralories tacilities.

Pagc2al 2

KEULE,U\ ,@CuvuuQO

Karen Baumiller
Customer Services Manager



NAME: _S /4 &y It

The above lesting was performed in accordance with he Jalest revision of the applicable commercial, mililary and/lor

Imemational lest melhod unless ctherwise noted. The above services were performed in accordance wilh Herron

Testing Laboratorles’ Quality Assurance Program Edition 1, Revision 3 dated 6/30/09. Information and statemnents in

this report are derived from material, information and/or specifications furnished by Ihe clienl and exclude any r
Lloes — L

expressed of implied warrantles as 1o the fitness of the material tested or analyzed for any particular purpose or use.

Thils report is the confidential property of our client and may not be used for advertising purposes. This repori shall

no! be reproduced except in full, without writien approval of this laboratory. The recording of false, fictitious or

iraudulent slalements or entries on this document may be punished as a felony under Federal Statules.

Sample remnants ase held for 8 minimum of 6 months following Issuance of test resulis, 8t which point they will be Kaia Baumlile.r

discarded unless nolified n writing by Ihe client, This material was nat conlaminaled by mercury of chlorinated Customer Services Manager
solvenls during the handling and processing at Stork-Herron Testing Laboratories facilities.

Page 1 of 2



CERTIFIED MATERIAL TEST REPORT J

D °C DYSON CORP.

53 Freedom Road 440-946-3500

DYSON CUSTOMER ITEM QUANTITY DATE
ORDER# ORDER# NUMBER SHIPPED SHIPPED

L 106651 660110-SA-017 C/O 019 107 of 111 2 sets 5/21/10

CUSTOMER PRODUCT DESCRIPTION

American Bridge / Fluor ]'V 4.00"-4UNC-2A x 5325mm (209.65") 1g. TFL tower saddle te red

398 Burma Road (assembly incl. 4 hex full nuts, 4 hex jam nut & 4 washers) w/ hex
drive on both ends per Dwg. JSW-TS-017. HDG per Caltrans

Oakland, CA 94607 Standard Specification 75-1.05 and ASTM-A123 w/near white metal
blast prior to galvanizing. Tower Saddle Tie Rod Assembly - Group

SPECIFICATIONS

ASTM-A354 Grade BD with special provisions
10-1.59, 10-1.60, 10-1.61 std specifications 75-1.05

USA

DRAWING :

STARTING MATERIAL DIA GRADE ary LOTCODE  HEAT NO. ORIGINAL MILL
Round Bar  3.830 BD 2 NTA6 99882 Timken

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.

B 304-032 ~/0
TH 7/2/10

Attachments:

Mill Test Report

Mechanical Test Report W ? | ]

N.D.E. Report A :
g Deborah A. Smith

Q.A. Admin. Assistant
5/21/10

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




Monnig Industries, Inc.

HOT DIP & MECHANICAL GALVANIZING
P.O. BOX 98
GLASGOW, MO 65254
PH. 660-338-2242 FAX: 660-338-5199

JULY 2, 2010

DYSON CORPORATION
50 FREEDOM ROAD
PAINESVILLE, OH 44077

RE: GALVANIZING CERTIFICATE-CALTRAN
ORDER# L 106651

2PCS 4” -4UNC-2A X 5325MM LG.

TFL TOWER SADDLE TIE ROD

THIS WILL CERTIFY THAT THE MATERIAL GALVANIZED ON THE ABOVE
JOB MEETS OR EXCEEDS THE MINIMUM REQUIREMENTS OF ASTM A-153
SPECIFICATIONS. THE MATERIAL IS ALSO CERTIFIED MERCURY FREE.

MILL READINGS

7 6.5 T fie]
6.5 6.5 7 6.5
7 6.5 6.5 6.5

PATRICIA S. WESTHUES /
NOTARY PUBLIC STATE OF MISSOURI
HOWARD COUNTY
MY COMMISSION EXP. APR. 18,2012

@Fm MONNIG, / PRESIDENT

‘ STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

INSPECTION RELEASE TAG

| TL-0624 (REV. 10/03)

e N
‘ STATE LOT NO. %304.—032__10 | @&WA J Ajﬂ/ﬁé&%

ICONTRACTNO. 1} ) 2.0 F it | PATRICIA S. WESTHUES,
I RELEASED (*) BYT H"\ DATE) ) z/ o NOTARY PUBLIC

FM 92 1554 * Based upon selcctiv&!san{pling




Phoenix Manufacturing, Inc.
P.O. BOX 330
26666 Von Holten Rd.
Cole Camp, MO. 65325
660-668-2611
660-668-3160 (fax)

SSPC-SP10 Near White Metn!| Blast

Near-White Blast Cleaning - Removal of nearly all will scale, rust. rust scale, paint, or
foreign matter by the usc of abrasives propelled through nozzles or by centrifugal whecls,
10 the degree hercafler specified A Near-White Blast Cleaned Surface Finish is defined
as one from which all 011, grease, dirt, mill scale, rust, corrosion products, oxides. paint or
other foreign matter have been completely removed {rom the surface except for very Light
shadows. very slight streaks or shiglt discolorations caused by rust stain, mill scale
oxides. or light, tight residues of painl or coaling that may remain. Al least 95 pereent of
each square mnch of surface area shall be frec of all visible residues. and the remainder
shall be limited 1o the light discoloration mentioned above

Dyson Corp Order # L 106651

2 EA 4" -4UNC-2A X 5325MM LG.

B30o4-032-10
: Th 170

KIRBY NORRIS




Sf Jan. 5 201% 12:13PM fMiET LAB e . ' No. 0852 P 3

eel Certificate of Test ' , ‘

1835 DUEBER AVE. S5.W. ’ TIMKEN
Where You Turn

CANTON, OHIO 44706
ID #0234930-1 Page 1 of 2 0170572010

s Turret Steel Industries, Inc,
orT 3900 W. 74th Street
Lo
D CHICAGO IL 60620-4354 usa
CoDE NTAL
s LATER
HT LATER
IQ LATER
P DOMESTIC
Customer Order: 25599-2 Cugtcmer Part Numbar:
Timkan Order: 15743-A (1615680) Heat Numbar(s): 93pp32

Description of Material

DIAMETER: 4.000 in (101.600 mm)
Shape : RD

Sales Type: 4140H
Int Quality: ELECTRIC FURNACE-VACUUM DEGAS

Condition: HOT ROLL

Specification

- ASTM A 304 Rev. D5g2
- ASTM A 322 Rev. 07

- ASTM E 3Bl Rev, 01 (Reapprovad 2006)
- TURRET STEEL TSI-130 4/13/2007 BXCEPT AS NOTED- EXCEPT MACROETCH, HARDNESS, JOMINY ENGLISH CAST

Chemiastry Information
%C  %hdn %P %3 %81 wer %Ni %Mo %Cu %Al KV %Ch
1B

GPEC Ladle Min: .37 .65 .15 .75
CPEC Ladle Max: .44 1,10 ,025 .025 .35 1.20 25

.41 .99 ..00% .020 .32 1,05 .15 .16 .18 .024 .007 .002

4290882 Ladla:

Motallurgy Information
PEC: Chemistry (Info Only)

Fay w4 )
ALY B
e e

Heat 99882 DI ABTM-A255: 6.2
STATE OF CALIFORNIA [ ¢

§PEC: Grain Size (Info oOnly) SIZE F

Heat 93882 BIZE: 7 LOT NO: 18205"03’6-‘/0

NAME SR §21-10 __ B3oy-o032-/0
| TH 7/2/70

When ghipping document is attached it becomas part of this certification,

1 ghipping, which are inacrporated into and made part of this certifiontion.
an? tests conform with the applicable raguirements including the purghase
baption{a) . This certificate or report shall not ba repraduced exaept in full, wit

an

ex
thig Timken Corpormtion.

~ — by W&L@é@

Approved:
Sugan Bender, SUPERVIZOR-FPROD MET LAB

NOTARY PUBLIC

'HE TIMKEN CORPORATION

We
verning specifications and consistent with our Stendard Commercial Taerms and Conditiong for Oale, Manufacture,
The resulte of guch inspections
order, specification(s) and
hout the wuritten approval of

certify the above materials have baesn ingpeoted and tasted in mccordance With the methodsa pragcribed in the

1 nl



~Jan. 5 2010 12:13PM  MET LAB T No. 0852 P. 4
Steel Certificate of Test ‘ - TIMKEN
1835 DUEBER AVE., S.W.

: CoDE NTAL Where You Turn

CANTON, OHIO 44706

ID #032349530-1 Page 2 of 2 01,705/2010
Cugtomer Order; 238559-2 Customesr Paxt Number:
Timken Order: 15743-A (1615680) Heat Numbax(sg): 55882

Hotallurgy Information (cont,)
SPEC: Jominy English SAMPLE TYPE CAST 4140H
6 7 8 9 10 12 14 16 1B 20 24 28 32 36 &0

Location: 1 2 3 d 5
SPEC Min: .53 53 52 51 51 S50 .48 47 44 42 39 37 35 34 33 32 31 30
SPEC Max: 60 60 60 59 59 58 K8 57 57 56 55 54 53 52 51 48 46 44

59882 A1-01: 58 &7 57 56 55 55 54 54 53 51 49 46 dd4 42 42 40 39 38 3p 37

Heat 99883 Melt Sourcet USA
Manufacturing: UBA

BTRAND CABT PROCEBSB
REDUCTION RATIO 13.9:1 '
The Timken Campany cextifies that thexa is no mercury or radio-active material used in the malting

or procasseing.

STATE OF CALIFORNIA

LOT No: _{32.08-084- /1D B 304~ 032 ~Jo
NAME:_ 573 s21-10 YH# 7/2/10

THE TIMKEN CORPORATION




TC Industries Test Center TEST REPORT
REPORT NO: 147668

3703 South Route 31
Crystal Lake, L 60012-1412
4 DATE: MARGH 15,2010
Telephone 815/459/2400 Fax 815/459/3419 SOREDITED -
. 4 Cartificale No. 1281-04 PAGE 1 OF1
TO: TURRET STEEL INDUSTRIES SHIP TO; TURRET STEEL INDUSTRIES
105 PINE STREET 105 PINE STREET
IMPERIAL, PA- 16126-1142 _ IMPERIAL, PA 15126-1142
CoDE NTRG
DESC: 6 PGS “4*AD X 236" HEAT#: 99882 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: FURNTEMP : 1600 FURN TIME hh.mm: . 2.40 QUENCH: OIL
TEMPER TEMP! 860 TEMPER TIME hh.mm: 4.00
STRESS TEMP: STRESS TIME bh.mm:;
PARAMETER UNITS LIMITS TEST RESULTS (See sampling plan on back)
TENSILE Ksl 140 N/A - 168.0
YIELD 2% Ks! 1156 N/A 132.0
ELONG 2" % 14 N/A 15.0
RED AREA % 40v NA | 450 )
SURF HB HBW 293 368 306 310
TC INDUSTRIES AND SUBCONTRACTED LAE!S {AELA ACCHEDITED)
Tenslle,Standard TG Rockwell Micro Analysls*
Tenslle,Full Sec:p Brinsll TG Decarb Measure
Charpy V 10mmx10mm Ultra Sonic* § Chemistry*
Microhardness,Knoop* ) ] :
TG:TC Ind Teit Center ) BE:Berg Englneering - MSl:Metallurgical Services
Cert #1281-01 . ' Cor #L.1157-1 Cert #0510
2/28M11, . 2-4-2011 12/3110
TIME  10:49 *Not included in our scope of accreditation
Ken R%
‘ : STATE OF CALIFOHNIESI Center Supervisor
LOT NO: [3208-084-10
FC 4.12.16F 10/12/09 8 B30Y-032 -0
NAME:__£ /3 S=&1-10 TH 7/2)0

Thera are no.daviafions from les! methods unless noled. Il should nol be assumed Ihat machenica! proparties of raw malerial hesl trealed lo
a fastanar stendard wiil hove the same propertles of a finlshed fastencr wr:osa original malerizl charar:fer!sﬂcs may heva been significanlly

allered.
No mercury was used/added and na welding/Weld repair was performed on thie materal while th the possession of TC Industriss, Inc.

This origlnal tast 18pori dispiays a rolsed *TC Indusires Test Canler” sosl This lest reporl rafatas only fo the fiems-tasled and shall not bs
reproduced, sxcepl in full, withou the writlen permisslon of TG Indusries Test Cenler .
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NAME: satoe DBt B
e [ e lalesi revision of the applicable commerclal, military andfor

International lest method unfess otherwise noled. The above services were parformed In accardance with Herron

Testing Laboratories’ Qualily Assurance Program Edilion 1, Revislon 3 dated 6/30/01. Informallon and slatements In

this report are derived from malerial, Informalion andfor specifications furnished by the clienl and exclude any

exprassed or impliad warranlles as lo the fitness of the material tested ar analyzed for any paricular purpose or use. \E{,"{LLA Ll
This repart Is the confidential praperty of eur cllent and may not be used for adverllsing purposes, This report shall
not be reproduced excapt In full, withoul wrilten approval of this laboratory. The recording of false, fictitious or
fraudulent stalements or entrles on this document may be punished as a felony under Federal Slalules,

Sample remnanis are held for a minimum of 6 monlhs follawlng Issuance of tes! resulls, at which point they will be
discarded unless notified In writing by the cllont. This materal was not conlaminated by mercury or chiorinated
solvents during the handling and pracessing al Stork-Herron Tesling Laberalories facililies.

Karen Baumiller
Customer Services Manager
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STORIS® Stork Herron Testing Laboratories

Materials Technology

512112010
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 Report No.: DYS006-10-05-02316-3 Fax :{216) 524-1459
Website : www.storkherron.com

TEST REPORT
P.O.No.. 72218
Sample Description: Magnetic Particle Inspection of Tower Saddle Tie Rods
On-Site Testing 5-20-10
MAGNETIC PARTICLE INSPECTION REPORT
Standard: ASTM —F788
Procedure: SOP 42.03
METHOD
1 Dry ] Wet
PARTICLES
Magnaflux Particles: Part Preparation: Wet Particle Carrier:
[] 8ARed [] 14A [] None Required ] Magnaflux Carrier Ii
[ 3A Black 14AM [] Solvent Clean X Pre Mixed
(] 1Gray [ Other [] Grinding [] Concentration Mi
Batch No. 07E0BK [] other Batch Na.
CURRENT
L] AC [] FwWDC
1 Central Conductor (AMPS) ['] Head Shot (AMPS)
[] Coil (AMPS) [] Prods (AMPS/Spacing)
Field Verified by: [X] Pie Gage [ ]QQl [ Hall Effect Probe
EQUIPMENT
ammiagnafiux H-720 SIN:  ~  Cal Due Date:
: @m@%FDEAﬁ{&h%G?A Spacing: 4" — 6" Cal Due Date: 8/11/10
B304 -032-/0

Lot No: {320 8-0 §6/0 Y&  7/2/10
%Mgéﬂﬂhﬂé&wwwlslon of the applicable commerclal, military andfar

International lest melhod unless otherwlse noled. The above services were performed In accordance with Herron
Testing Laborataries’ Quallty Assurance Program Edition 1, Revislon 3 datad 6/30/08. Information and slaternents In
7 this repert are dedved lram material, Information and/or specifications furnished by the client and exclude any
flrpia INua

expressed or impliod watanlles as o the fitness of Lhe material fested or analyzed for any parilcular purpose or use,

This report Is the confidentlal property of our client and may not be used for adverilsing purposes. This report shall

not be reproduced except in full, withoul writien approval of this laboralory. The recording of false, ficlilious or

fraudufent stalements or anlries on this document may be punished as a felony under Federal Slalules. 8 il

Sample remnants are held for a minimum of & monlhs fallowlng Issuanco of les! resulls, at which point they will be Karcn Baumiller 5
discarded unless notifled In writing by the clienl. This matesial was not contaminated by mercury or chlorinaled Cuslamer Services Manager
solvents during the handling and processing at Slork-Herron Testing Laboratories facililles.
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STORIS® Stork Herron Testing Laboratories

Materials Technology
5/21/2010
Material Testing and Non-Destruclive
Steve Marsh Testing
Dysan 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 : (216) 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
1106651 Qty 2 A354 BD NTAS6 #99882 4" 4Pitch 5325 209.65" Tower ACCEPTABLE
Saddle Tie Rod
Comments: Staie,Letter-05.03.01-OO2906,ABF-RFI—OO1?41 RO1 & CCO 91
Report for 5/20/10
Marking Requirements:
Demag and post cleaning requirements:
Inspected by: Certification; ASNT-SNT-TC-1A
,; : 2; W Level Cu It
Matthew Novak 4b/

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 & GOVERNMENT. TRANSFER OF THIS DATA BY ANY MEANS TO A FOREIGN PERSON OR FOREIGN
i MEE l#NI ED STATES OR ABROAD, WITHOUT AN EXPORT LICENSE, ITAR EXEMPTION OR
i ) L&Qb&@ﬁ MEAT OF STATE, IS PROHIBITED.
LOTNO: /220 8-036-1O B304-032-10

NAME: S8 S-21-10 TH 7/z]lo

The sbove lesting was performed in accordance wilh the latest revislon of the applicable commercial, milltary and/or

International test method unless olherwise noted. The above services ware parformed in accerdance with Herran

Tesling Laboratories’ Qualily Assurance Program Editlan 1, Revislon 3 daled @/30/09. Information and stalements in

\his report are derlved from malerial, Informatlon andier specifications furnished by the client and exclude any I'
expressed or Implled warrantles as to the fliness of the materlal tested or analyzed far eny particular purpose of use. L LAt e
This report Is the confidential property of our cllent and may not bo used for advertising purposes. This report shall

nal be repraduced except In full, withoul written approval of this laboratory. The recording of false, ficlitious or

fraudulent stataments or enlries on this document may be punished as a falony under Federal Stalules.

Sample romnants are held for @ minimum of 8 manths following lssuance of lest results, at which paint they will be Karan Bavmilier .
discarded unless notified In writing by the client. Thia material was nat conlaminated by mercury or chlorinalad Cuslomer Services Manager
solvents during the handling and processing at Siosk-Herron Testing Laboratories facililies.
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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.
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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

Copyright ASTM International 1
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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 .
; ; Articles Presented
According to Sampling | «f——— i Ibhposton
Plan
¢ (The Sample) (The Lot)

Test
Articles Fit Inspect each Material
Singie Material Category Separately
Category

Test
Article Surface
Area > 160 in2 or
100,000 mm2

QOne Specimen
per Test Article

 J

Test Each Specimen
for Compliance with
Section 6.1

Subdivide Each Test
Article into Three
Specimen

Avg. of All
Specimen
Complies with
Section 6.1

Each Specimen
Avg. Complies
with Section 6.1
Yes

Lot Fails for
Thickness

Lot Passes for
. Thickness

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.

ASTM Intemationai takes no position respecting the validity of any patent rights asserted in connection with any itemn mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any sueh patent nghts, and the risic
of infmngement 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 meeting of the
responsitile technical committes, which you may attend. It vou feel that your comments have not received a fair hearing your shoudd
make your views inown to the ASTM Commitlee on Standards, at the address shown below.

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 obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (iax), or senice@astm org (e-maii); or through the ASTM websiie
(www.astm.org). Penmission rghts to photocopy the standard may aise be sectired from the ASTM website (www.astm.org/
COPYRIGHTY).

Copyright ASTHM International ]
Provided by IHS under license with ASTM Licensee=Dept of Transportaion/5350087001
No reproduction or networking pemitted without license from IHS Notfor Resale, 05/16/2013 14:43:25 MDT



QGJ.IM) Designation: A 143/A 143M - 07
<’

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.
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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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INTERNATIONAL

Standard Specification for

American Association State Highway
and Transportation Officials Standard
AASHTO No. M232

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.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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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
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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
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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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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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,and on 115 000 psi for sizes over 214 1o 4 in_, inclusive.
and on 95 000 psi for sizes over 2% to 4 in., Inclusive.
and on 99 000 psi for sizes over 2% to 4 in., Inclusive.

and on 140 000 psi for sizes over 212 to 4 in., inclusive.
and on 105 000 psi for sizes over 215 o 4 in., inclusive.
and on 115 000 psi for sizes over 2% lo 4 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/).
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“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.
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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,
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(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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