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Derivation and numerical reproduction of analytical solutions to elastic seabed deformation
under wave loading in completely drained and undrained conditions
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Abstract

Yamamoto’s solution to two dimensional wave-induced response of elastic seabed is based on Darcy’s law with a finite
permeability coefficient considering a partially drained condition. However, it cannot explain seabed behavior under
both fully drained and undrained conditions simply by taking the limit of permeability coefficient as infinity and zero.
In addition, even in the partially drained condition, determination of coefficients of solutions becomes less robust if
permeability coefficient increases/decreases greatly so that it lacks applicability to seabed of high and low permeability.
In this study, theoretical solutions to wave-induced behavior of seabed under the fully drained and undrained conditions
are derived. Through the comparison of those theoretical solutions with Yamamoto’s solution, their characteristics are
discussed and they are identified as extreme seabed behaviors explained by Yamamoto’s solution. Furthermore, all
those theoretical solutions to seabed behavior in any drainage condition is shown to be reproducible by a numerical

scheme which can consider horizontally periodic flow and displacement assumed in all those analytical solutions.

Key words: Theoretical solution, Seabed liquefaction, Permeability, Soil-water coupling analysis, Periodic boundary
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