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Dynamic response analysis of gravity caisson wharf under the joint action of
earthquake and wave

WANG Tengji', SU Lei', ZHOU Linlu' , HAN Zifei' , LING Xianzhang'~
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, China;
2. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: In view of the issue that current research on gravity caisson wharf only considers the separate effects of seismic or wave
actions, which does not reflect actual conditions, a finite element model of the gravity caisson wharf is established based on the open-
source numerical computation platform OpenSees. Dynamic response analysis is conducted under the joint action of earthquake and
wave, and the impact of the earthquake and phase difference on the wharf’ s displacement is discussed. The results demonstrate that
the wharf experiences significant horizontal and vertical displacements under seismic action alone. The combined effect of earthquakes
and waves significantly influences the magnitude of the wharf’ s displacement, with specific conditions depending on the phase-
difference between the earthquake and the wave. In the cases of the most unfavorable versus favorable phase-difference conditions, the
maximum horizontal displacement of the wharf increases by 37. 1% and decreases by 26. 9%, respectively, compared to the case of
only seismic action. Therefore, in the dynamic response analysis and seismic design of caisson wharf, it is necessary to consider the
unfavorable conditions under the joint action of earthquakes and waves.
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Fig.3 Wave load distribution Fig.4 Earthquake ground motion input at base
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