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To all:

This is the text | offer based on the request you gave me. | really tried to keep it short and simple but at
the same time incorporate some meat (via numbers that could be backed up). Please recognize that if
we get ABF to shim the bearings we can meet the basic 1500 year motions, but | don’t get a confident
plastic mechanism that | started pushing in the late 1980 from the offshore industry, which is good
seismic design practice but not a statewide requirement (e.g., CT still uses shearwalls and seats).

It needs to be accompanied by an image of the Pier E2 bearings and shear keys, and likely a SAS GP to
support references to Pier E2 and shear keys and bearings (e.g., $1-S2).

If you have any questions call me today | am headed to XKT and then the construction site.
Regards, brian

510-385-7648

This paper is to briefly summarize the safety of the Self-Anchored-Suspension bridge segment with
respect to the expected performance of the San-Oakland Bay Bridge during a design level earthquake
assuming the S1 and S2 shear key work currently underway is not fully completed by the time of seismic
safety opening. in simplified terms, the bridge system between the orthotropic box girder
superstructure and the concrete Pier E2 bentcap has enough strength capacity to carry 1500 year period
design level earthquake motion generated shear forces, overwhelmingly driving a shift of public traffic
to the replacement bridge from the old bridge based on a desire for public safety.

The bridge capacity to carry those demand loads at Pier E2 is overdesigned for 140% of the worst of six
different 1500 year return period earthquake time-history generated loads. The design criteria of the
East Spans of the Bay Bridge is based upon 1500 year return period motions, which excides the national
standards of 1000 year return period motions. This can be read as there is a 40% extra capacity in the
“as-designed” systém at Pier E2 above the lifeline criteria that is above the national standard. In simple
terms, the system at Pier E2 was not designed to the bare minimum and there was a significant reserve

incorporated_-into_the design that we should recognize h me aade ronsider onaning dav
™
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alternatives. This extra design reserve is important to recognize when accounting for the fact that in
construction there has developed a temporary reduction in capacity due to the Pier E2 threaded rod
problem. The temporary reduction in strength capacity of the Pier E2 system due to the 2008 rods
fractures is less than the overdesign. Therefore, leadership can advance increase public safety by
opening the bridge as soon as feasible.



From bridge computer demand analysis models, earthquake lateral demands at the top of Pier E2 can be
very simply summarized as 120 MN of force transversely and 50 MN of force longitudinally. If it is
conservative assumed that the S1 and S2 shear keys are completely ineffective, the $S3 and S4 shear keys
are only effective in the transverse direction and the B1, B2, B3 and B4 bearings are temporarily
shimmed to engage them at zero relative displacement, lateral capacity to carry the 120 lateral demand
is estimated at { 2 * (42) + 4 * (30) ] = 204 MN. Clearly, 204 MN is greater than 120 MN. Similarly, in the
longitudinal direction the four shimmed bearings provide a capacity of [ 4 * (15)] = 60 MN and 60 MN is
greater than 50 MN. These simple calculations demonstrate the new bridge provides well-above
standard seismic safety even if the S1 and S2 shear key work is not complete.

The existing bridge is not design for the most basic “no-collapse” seismic safety criteria that is typically
employed in modern bridge design. The old bridge is at risk in large Bay Area earthquakes as was
demonstrated during the 1989 Loma Prieta Earthquake. The modest interim retrofit was developed to
address the most fundamental seismic risks up to a limit of 25 million dollars. It was a good investment
but was never intended to address long-term seismic risks associated with even a standard of 1000 year
return period “no-collapse” criteria.

This summarizing discussion demonstrates that the San Francisco — Oakland Bay Bridge East Spans
Replacement Structure offers significantly superior seismic safety to the public compared to the old
bridge. From a technical perspective, it can be relatively easily concluded that the public should be
moved onto the new structure at the first practical opportunity even if the S1 and S2 shear key work is
not complete. It should be clear that the S1-S2 work is valuable as it provides the level of extra safety,
reliability and toughness that was envisioned in the original design by bridge earthquake specialists and
should be completed on an expedited schedule.




CCO No. 331 — E2 Bearing Shimming
Details (88351 of 1204)































Upper Housing FEM
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