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Fig.1 Wave tank model
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Fig. 2 Wave profile and cylinder deformation
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Fig. 6 Top pile displacement, velocity and acceleration

curves considering coupling interaction
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coupling interaction
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Fig. 9 Total wave force on cylinder
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FSI analysis of small scale pile and solution
of wave force using CFD method
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Abstract: Three dimension numerical wave tank is established on Workbench platform for analysis of
cylinder pile in soft soil foundation under wave actions. Simulation of linear wave and two-way fluid-
structure interaction (FSI) analysis are realized, and numerical results of wave force on cylinder are
obtained. For small scale pile, the wave forces obtained using CFD method are consistent with the
results using standard method given in Code of Hydrology for Harbor and Waterway when the pile is
treated as rigid, but when the pile is treated as flexible and considering the coupling action between
the pile and water, the peaks of wave force increase or decrease indefinitely, the maximum total wave
force increases by 5. 7% and the bending moment at pile bottom increases by 54%. The pile vibrations
when neglecting the fluid coupling are greater than that considering the coupling, and the bending
moment at pile bottom using direct loading method which doesn’t consider the fluid coupling increases
by 84.6% than that using standard method. Therefore, FSI method should be applied in design of

small scale flexible piles.

Key words: CFD; numerical wave tank; fluid-structure interaction (FSI); wave force; small scale pile



