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NOTICE
This report was prepared by the University at Buffalo, State University of New
York as a result of research sponsored by the Multidisciplinary Center for Earth-
quake Engineering Research (MCEER) through a contract from the Federal High-
way Administration.  Neither MCEER, associates of MCEER, its sponsors, the Uni-
versity at Buffalo, State University of New York, nor any person acting on their
behalf:

a. makes any warranty, express or implied, with respect to the use of any infor-
mation, apparatus, method, or process disclosed in this report or that such use
may not infringe upon privately owned rights; or

b. assumes any liabilities of whatsoever kind with respect to the use of, or the
damage resulting from the use of, any information, apparatus, method, or pro-
cess disclosed in this report.

Any opinions, findings, and conclusions or recommendations expressed in this
publication are those of the author(s) and do not necessarily reflect the views of
MCEER or the Federal Highway Administration.
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The energy dissipated per cycle is given by 2π2CbUb
2/Teff so that the equivalent damping

of the system is determined by (use of eq. 3-2):
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Equation (3-4) for the system displacement is valid, whereas the pier displacement is
given by:
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Moreover, equation (3-6) is valid. The procedure for determining displacements could
follow the following steps:

(1) Assume Ub

(2) Calculate Up using (3-10)

(3) Use (3-8), (3-9), (3-4) and (3-6) to calculate Ub

(4) Repeat steps (1) to (3) until satisfactory convergence is reached.

However, this is not necessary since the system is linear. Combination of (3-8), (3-9),
(3-10) and (3-6) results in
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