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An Analytical Solution of Flow and Progressive Wave-Induced
Residual Pore Water Pressure in Seabed
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Abstract

This study extended the Lee et al.’s (2015a) solution which improved the existing analytical solution for prediction
of the residual pore water pressure into progressive wave and flow coexisting field. At this time, the variation of incident
wave period and wave length should be incorporated to Lee et al.’s (2015a) analytical solution, which does not consider
flow. For the case of infinite thickness, the new analytical solution using Fourier series was compared to the analytical
solution using Laplace transformation proposed by Jeng and Seymour (2007). It was verified that the new solution was
identical to the Jeng and Seymour’s solution. After verification of the new analytical solution, the residual pore water
pressure head was examined closely under various given values of flow velocity’s magnitude, direction, incident wave’s
period and seabed thickness. In each proposed analytical solution, asymptotic approach to shallow depth with the changes
in the soil thickness within finite soil thickness was found possible, but not to infinite depth. It is also identified that
there exists a discrepancy case between the results obtained from the finite and the infinite seabed thicknesses even

on the same soil depth.
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Fig. 1. Mechanisms of wave-induced oscillatory and residual excess
pore water pressures (Jeng et al., 2006)
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Table 1. Wave and soil conditions used in analysis (Cheng et al.,

2001)
Items Values
Wave period for no flow 7 (s) 1.76
Wave height (m) 0.22
Water depth (m) 0.5
Soil depth (m) 0.088, 0.84, 1.73
Poisson’s ratio p 0.49
Porosity n’ 0.46
Shear modulus G (kN/m?) 560
Permeability (m/s) 4.0%x107®
Compressibility of pore—water ¢ 0
Unit weight of soil ~, (N/m®) 18,306
Unit weight of water ~, (N/m?) 9,806
Coefficient of lateral earth pressure k; 0.4
Consolidation coefficient ¢, (m?/s) 1.157x107*
« 0.246
8 ~0.165
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Fig. 8. Residual pore water pressure head by finite seabed thickness
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