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WAVE-INDUCED DIFFRACTED WAVE FORCES AND WAVE SEEPAGE FORCES
ON LARGE SCALE POROUS VERTICAL CIRCULAR CYLINDER

XU Xiaonan HUANG Hua WENG Yulai LIN Bohuan ~ ZENG Zaoluan
(Dept. of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou, 510275,China)

Abstract Based on Airy wave theory and Biot consolidation theory, mathematical solutions to the diffracted
wave pressure and wave-induced wave seepage pressure on the vertical porous circular cylinder which rests on
porous elastic seabed are derived by applying the eigenfunction expansion method, and then the direct wave
force and moment and wave-induced uplift force and overturn moment on the circular cylinder are
correspondingly calculated and analyzed. The results show that the order of the magnitude of wave-induced
uplift force and overturn moment may be the same with the direct wave loads, which warns us that wave
seepage pressure cannot be neglected in engineering practice. Permeability of the cylinder surface will weaken
the direct wave effects on cylinder obviously, and decrease the seepage overturn moment on the bottom of
cylinder but to a minor extent. When permeable parameter increases to a certain extent, its effect on both the
direct wave loads and seepage loads significantly reduce, indicating that permeability of the cylinder surface
should be appropriate. Furthermore, the ratio of the cylinder’s inside diameter to outside diameter has different
degree of effect on wave loads and seepage loads, which exists an optimized choice to lead to both diminishing
wave loads and ensuring stability of circular cylinder.

Key words wave diffraction, wave-induced seepage forces, porous structure, seabed
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