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Dynamic Response of Continuous Rigid — Framed Bridge
Under Earthquake and Wave Action

LIU Chunguang, WANG Xiaoxiao
( Faculty of Infrastructure Engineering , Dalian University of Technology , Dalian, Liaoning 116024, China)

Abstract: In order to analyze the dynamic response of long — span continuous rigid frame bridge under earthquake and
wave action, the simplified expression of water — added mass in the inner domain of rectangular pier based on simplified
radiated wave method, and the water addition of rectangular pier based on hybrid method were both adopted to obtain the
additional mass of water inside and outside the pier. In order to consider the influence of water on the structure during the
ground motion, the method in the hydrographic code of seaport is adopted to calculate the effect of wave on pier column.
Finite element model was also developed for large span continuous rigid frame bridge. Analysis shows that: the existence
of water reduces the natural frequency of continuous rigid frame bridge, and the maximum reduction rate of the first 5 nat-
ural frequencies is approximately 13.88% , considering the presence of water, the effect of seismic action on the struc-
tural response is related to the form of the structure, the depth of the pier and the acceleration peak of the input seismic
wave. The effect of wave action on structural displacement response is affected by wave elements, it is irrational to think
that the effect of earthquake is greater than the effect of wave action on structural displacement response. So bridge design
should avoid the frequency of local design waves to avoid resonance.

Keywords: long — span continuous rigid frame bridge; rectangular hollow pier; seismic action; wave action
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