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Seismic Performance of Cable-Stayed Bridges Subjected to Different
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Summary

Seismic response of the cable-stayed (CS) bridge under the earthquake are not consistent with the
regular bridges for their different dynamic characteristics, in particular, when the CS bridges are
subjected to the near-fault ground motions with velocity pulse. However, most of current literatures
tended to study the seismic behavior of the CS bridges by using the deterministic analysis approach,
and these literatures are not compared the variability of seismic response for the bridge subjected to
different ground motions. Seismic fragility function is readily appropriate as a probabilistic analysis
tool to quantify the performance of bridge due to its advantage to account for the uncertainty
associated with ground motions. A representative medium-span concrete cable-stayed bridge is
taken as an example, this study will firstly compare the seismic response of the bridge subjected to
both near-fault and far-fault ground motions with identical peak ground accelerations (PGA), in
order to highlight the obvious distinction. Moreover, two earthquake bins (far-fault bin and near-
fault bin) are assembled to account for the uncertainty derived from ground motions. Because the
common used PGA was proved to be inapplicable for fragility analysis of the long-period structures.
Therefore, four common used intensity measures, e.g. PGA, PGV, PGD and SA, are selected to
identify their priority for the fragility analysis of the CS bridge. Finally, the seismic fragility curves
of some important components with respect to the optimal intensity measures are developed for the
case-study bridges subject to two different ground motion bins.
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1. Introduction

Medium-span concrete cable-stayed (MSCCS) bridges are a focus of interest for bridge engineers
worldwide due to their fantastic appearance, economic advantages and the improvement of
construction technique. Currently, the number of MSCCS bridges is far more than that of the long-
span steel cable-stayed bridges. And these bridges usually play a vital role in highway and railway
transportation networks. However, the weighty concrete superstructure of MSCCS bridges makes
them much more vulnerable to unpredictable earthquakes compared to the lightweight steel cable-
stayed bridges, which have been verified by the damage investigation of Chi-Lu Bridge in the 1999
Taiwan Chi-Chi earthquake. There for, it is an urgent job to investigate the seismic performance of
MSCCS bridges.

Structural response to far-fault and near-fault ground motions are quite different for both of the
signal degree freedom (SDF) system [1] and multiple dimensional structures, such as moment-
resisting frame structures and bridges [2]. Influences of the near-fault ground motions on structural
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