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Soil layers are not usually homogeneous in nature, this study investigates the interactive
problem of oscillatory water waves and flow passing over multi-layered soils by combining viscous
fluid flow theory and visco-elastic porous medium flow theory. The soil behavior is considered as
viscoelastic in the present mathematical model modified from Biot’s poroelastic theory. Using this
model, the dynamic response including surface profile of soil layer, distribution of pore water
pressure, shear stress and effective stress of the first soil layer is discussed. When B, = L, the results
indicate that the present perturbed pore pressure by viscous flow theory decays very fast and
it is so different fromthat by potential flow theory no matter what thickness of the first soil layer is.
When B, =L, the displacement, distribution of shear stress and effective stress analyzed by viscous
flow theory are larger than those by potential flow theory. Moreover, when B, =0.25L, large
seepage force is found by potential flow theory not by viscous flow theory.

(Keywords : Multi-layered soils, Seepage force, Porous medium flow)
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