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Dynamic response characteristics of pile-supported wharf-seabed system under wave action
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Abstract: Wave is the main environmental load for pile-supported wharf (PSW) in deep water area.
Investigating the dynamic response characteristics of PSW-seabed system under wave action is the basis of dynamic
design for deep water port. In this paper, a 3D finite element model of wave-PSW-seabed is established by ADINA.
Pore water pressure and acceleration of seabed around pile, deck displacement, as well as dynamic water pressure
time history of pile shaft under wave action are obtained. The dynamic response characteristics of the PSW-seabed
system are analyzed, and the influence of the changing wave period on the dynamic response of this system is
discussed. The numerical simulation results show that: 1) there is no cumulative effect on pore pressure around pile
under wave action; 2) Dynamic water pressure of middle pile is significantly greater than that of the side pile;
3) Amplitudes of seabed pore pressure, seabed acceleration, and dynamic water pressure attenuate along the wave
propagation, and the smaller wave period, the more significant the attenuation effect. The modeling technique
involved in this study can provide reference for similar PSW numerical simulation under wave action, and the

investigation results can provide support for dynamic design of PSW-seabed system.
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