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Response Analysis of Deep-water Large-span Bridges Under
the Combined Action of Earthquakes and Waves
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(1. State Key Laboratory of Coastal and Offshore Engineering ,Dalian University of Technology ,Dalian ,Liaoning 116024 , China ;
2. Institute of Earthquake Engineering ,Faculty of Infrastructure Engineering,Dalian University of Technology,
Dalian ,Liaoning 116024 , China)

Abstract; Deep-water large-span bridges are also subject to wave force during seismic action, and it is of great signifi-
cance to analyze the dynamic response of bridges under the combined action of earthquakes and waves. Through AN-
SYS, a whole bridge model of continuous large span rigid bridge is established, and the seismic wave adopts Tianjin
wave and El Centro wave. The water pressure of the inner domain was calculated under the action of the radiated wave
theory, while the water pressure of the outer water seismic ground was determined by using the additional mass ratio
method based on the frequency reduction rate. Finally, the wave force was calculated by using the diffractive wave the-
ory which was then adopted to compare the dynamic response results of the bridge under three working conditions; seis-
mic effect alone, wave action only and combined action of the two. The results show that the presence of water bodies
will increase the seismic dynamic response of the structure, and the increase is related to the seismic portability, water
depth, presence or absence of internal water, etc. The structural dynamic response of the waves is different when the
wave force is applied at different wavelengths, and the degree of influence is smaller than that of the earthquake; the
existence of the wave will affect the seismic dynamic response of the structure, and the relationship between the earth-
quake and the wave should be reasonably considered.
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