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Wave-induced Seepage Forces on the Large Diameter Porous
Vertical Circular Annular Cylinder in Two Layer Ocean
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(Department of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract; Based on the Biot consolidation theory and the two layer ocean diffracted wave theory, the
wave seepage forces on vertical porous circular annular cylinder resting on porous elastic seabed in two
layer ocean has been investigated by applying the eigenfunction expansion approach. The analytical solu-
tions to seepage pressure fields caused by surface wave and inner wave are given respectively and then the
wave-induced lift force and overturn moment caused by the seepage pressure on the bottom of vertical por-
ous circular annular cylinder are evaluated. The results demonstrate that the porosity of the external sur-
face of the cylinder will lead an obvious reduction in direct wave loads on cylinder and certain reduction
in seepage overturn moment on the bottom of cylinder. Inner wave-induced seepage overturn moment may
be greater than that induced by surface wave. Decreasing the ratio of the cylinder’s inside diameter to out-
side diameter will lead more obvious diminishing effect of direct wave moment than that of wave-induced
overturn moment.
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