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An Analytical Solution of Progressive Wave-Induced Residual
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Abstract : In this paper, the errors found in the existed analytical solutions described the mechanism of residual
pore-water pressure accumulation were examined and a new analytical was proposed. The new analytical solution
was derived by using a Fourier series expansion and separation of variables was verified by comparison with the
existed both analytical and numerical solutions and experimental result. The new analytical solution is very simple
that there is no need for numerical integration for deep soil thickness. In addition, the solutions of the residual pore-
water pressure for finite, deep, and shallow soil thickness reveled that it is possible to approach from finite to
shallow soil thickness, but not possible to deep soil thickness because there was discontinues zone between finite
and deep soil thickness.
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Fig. 1. Definition of wave-seabed interaction system.
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Fig. 2. Comparison of analytical and numerical solutions of residual pore-water pressure.
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Table 2. Wave and soil conditions
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Fig. 4. Residual pore-water pressure head.
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