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Specifically ties design to Caltrans Bridge Design Specifications dated
1995. Use of A354BD rods is noted in design criteria. Per TY
Lin/Moffatt & Nichol, design calculations required use of high

strength steel anchor rods and bolts at certain locations. Due to
involvement of federal funding, Buy America and sole source
restrictions precluded use of proprietary rods unless it could be
established that there was no alternative. This led to decision to specify
A354BD rods, which were generally available and could be
competitively bid.

1995 Caltrans Bridge Design Specifications (BDS) do not restrict

use of or galvanization of A354BD. Restriction on standard

use of galvanized A354BD rods first appears in 2000 BDS. ASTM
specifications for A354BD from 2002-2004 period do not restrict
galvanization. The specifications do caution that hydrogen stress
cracking “may occur” on hot dip galvanized A354BD rods. The 2002-
2004 specifications refer to A153 for galvanization process (current
specification refers to A2329). Other than the reference to A153, ASTM
specifications for A354BD from 2002-2004 period are generally
consistent with current ASTM specifications

E2-T1 first advertised with specifications dated January 21, 2003 (this
contract was advertised twice). Specifications call for use of A354BD
rods with mechanical galvanization. Information at this point regarding
use of A354BDs with galvanization is verbal and still being researched.
Desire for long life span led to decision for corrosion protection. The
fact that mechanical galvanization was specified indicates that potential
for hydrogen embrittlement was being considered, but documentation
of such analysis has not been identified.

SAS first advertised with specifications dated February 3, 2003 (this
contract was also advertised twice). Similar to E2-T1, specifications call
for use of A354BD rods with mechanical galvanization.

Bidder inquiry number 7 was submitted between 1/21/03 and 4/3/03,
stating that the required A354BD rods were too large to mechanically
galvanize and asked how galvanization could be applied.
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Several e-mails and memos dated between March 2003 and April 2003
discuss bolting specifications for SAS and bidder inquiry on E2-T1.
Correspondence regarding E2-T1 indicates awareness of use of hot-dip
galvanization of A354BD rods for the Richmond-San Rafael Bridge
(RSRB) retrofit project. The RSRB retrofit was designed by a consultant,
Ben Gerwick (the named principal of the firm was a member of the East
Span Seismic Retrofit Peer Review Panel in the late 1990s, early 2000s).
RSRB was originally specified with mechanical galvanization of A354BD
rods, similar to E2-T1 and SAS, but this was modified during
construction of the RSRB retrofit to hot dip galvanization by contract
change order. The correspondence indicates that the RSRB did
specifically consider and address hydrogen embrittlement in the change
order by requiring blasting instead of pickling, followed by a standard
tensile test. This approach was adopted for use in E2-T1.

Addendum 3 to the first advertisement of the E2-T1 contract was
Issued on April 4, 2003. The addendum called for hot dip galvanization
of A354BD rods with blasting instead of pickling and testing per ASTM
A143 (note: ASTM A143 states that testing is subject to “dimensional
limitations”).

An analogous addendum was issued on June 6, 2003, for the first
advertisement of the SAS contract.

E2-T1 was not awarded when first advertised, and was re-advertised a
second time on October 17, 2003. The readvertised contract called for
hot dip galvanization of A354BD rods with blasting instead of pickling
and testing per ASTM A143 (note: ASTM A143 states that testing is
subject to “dimensional limitations”).

SAS was not awarded when first advertised, and was re-advertised a
second time on August 1, 2005. The readvertised contract called for
hot dip galvanization of A354BD rods with blasting instead of pickling
and testing per ASTM A143 (note: ASTM A143 states that testing is
subject to “dimensional limitations”).
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San Francisco-Oakland Bay Bridge - Design Criteria 100% Submittal

Contract 59A0040 References
6. STRUCTURAL STEEL
6.1 MATERIALS
Unless modified herein, or specified in the BDS, structural steel shall comply with
the AASHTO and ASTM Materials Specifications.
6.1.1 Structural Steel
The following steels shall be used:
ASTM A709M Gr. 345, ASTM A709M HPS 485W, ASTM A514M Gr. 690,
and Shear Link Gr. 345
Shear Link Gr. 345
Yield Strength, min. 345 MPa (50 ksi)
Yield Strength, max. 380 MPa (55 ksi)
6.1.2 Structural Steel Connection
High Strength Bolts ASTM A325-X, ASTM A490-X
Main Cable Strand Anchor Rod, ASTM A354 Gr. BD
Suspender Socket Anchor Rod, East
Saddle Tie Rod, East Saddle Anchor
Rods, Tower Anchor Bolts, Tower
Saddle Tie Rods, and Pier E2 Bearing
and Shear Key Anchor Bolts
Cable Band Bolts, West Deviation Saddle ~ ASTM A354 Gr. BC
Anchor Rods, West Deviation Saddle
Bolts, and West Jacking Saddle Bolts
Dowels ASTM A633 Gr. E
Cap Screws ASTM A240 Type 316
6.1.3 Main Cable
Parallel zinc coated carbon steel wire, diameter 5.40 mm (including coating)
Tensile Strength, min. 1,760 MPa (254 ksi)
Yield Point, min. 1,350 MPa (195 ksi)
Proportional Limit, min. 900 MPa (131 ksi)
Design elastic modulus 200,000 MPa (29,000 ksi)
Zinc coating Class A
6.1.3.1 Suspenders
Wire Rope ASTM A603 — Class A zinc
coating
Wire Strength, min. 1,350 MPa (195 ksi)
Design elastic modulus 138,000 MPa (20,000 ksi)
6.1.3.2 Wrapping Wire ASTM A510 Gr. 1010
Tensile Strength, min. 450 MPa (65 ksi)
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Reference to ANSI B18.2.6 (for bolt dimensions) is replaced with

B.18.2.3.7M.

Reference to ANSI B18.2.6 (for nut dimensions) is replaced with

B.18.2.4.6M.

I. Replace Table 2.1 of the RCSC Specification with Table 8.1 of the
AISC “Manual of Steel Construction, I.oad & Resistance Factor
Design, Metric Conversion of the Second Edition” (AISC
Specification).

J. Replace Table C-2.1, Figure C-2.2, and Table C-2.2 of the RCSC

Specification with Table 8.2 of the AISC Specification.
Replace Table 3.1 of the RCSC Specification with Table J3.3 of the
AISC Specification.
Section 6.2.3. of the RCSC is deleted.
. Table 6.1 of the RCSC Specification is replaced with the following:

= F

Table 6.1. Washer Requirements for Bolted Joints with
Oversized and Slotted Holes in the Outer Ply

ASTM Nominal Bolt Hole Type in Quter Ply
Designation | Diameter db, | Oversized | Short-Slotted | Long-Slotted
mm
A325 12-36 8 mm__ thick
plate  washer
<25 ASTM F436M G continipns
e bm,a.h
ASTM F436M with 8 mm | 8 mm___ thick
A490 thickness® hardened plate
525 washer or
== hardened
continuous
bar’
? Multiple washers with a combined thickness of 8 mm or larger do not satisfy
this requirement.
" The plate washer or bar shall be of structural-erade steel material. but need not
be hardened.

N. Replace Table 8.1 of the RCSC Specification with the following:

Minimum Bolt Tension, N*

176 000

Bolt Size. mm A325M Bolts A490M Bolts
MI6 91 000 114 000
142 000 179000

205 000
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