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Abstract: A high pier long-span continuous rigid frame bridge in the western reservoir region of China
is taken as the engineering background. The hydrodynamic pressure, pile-soil interaction (PSI) and
the influence of their combined effect were considered to determine six different analysis cases. The fi-
nite element models of the six analysis cases were established, respectively, by using the source code

computational platform OpenSEES. Then, two groups of ground motions were applied to conduct the
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nonlinear time-history analysis, in order to investigate the influence of hydrodynamic pressure and PSI
on seismic performance of high pier long-span bridges in deep water. The results show that the effect
of hydrodynamic pressure and PSI can reduce the vibration frequency of the high-pier long-span
bridge, and their influence is mainly reflected in high order modes with more participation rates of vi-
bration mode for the substructure. The effect of hydrodynamic pressure will increase the dynamic re-
sponse of the high piers under earthquake action. However, the PSI effect on the results of nonlinear
time history analysis performs no obvious rules. When both of the hydrodynamic pressure and PSI are
considered, the seismic response of high pier bridges in deep-water is not simple mutual promotion or
offset, but related to the intensity of ground motion, spectrum characteristics, and so on. The "p—y
curve" method is more suitable for seismic design to simulate the PST effect, if the horizontal displace-
ment of the pile top of a bridge structure is larger under strong earthquake action.

Keywords: bridge; hydrodynamic pressure; pile-soil-interaction; dynamic characteristics; seismic re-

sponse
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Fig.1 1/2 calculation diagram of the bridge example
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along the pier for different analysis cases
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Table 1 Peak seismic responses of the high pier in the

transverse direction under different cases
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