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Fig. 1 Comparisons of dimensionless phase velocity and damping rate from the model and the linear wave theory
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Fig. 2 The schematic diagram of calculation flow chart
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Fig. 3 Comparisons of the computed surface elevation

and experimental results
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Mathematical model for wave propagation over a porous seabed

and its numerical validation

LIU Zhong-bo, SUN Zhao-chen, FANG Ke-zhao"

( State Key Laboratory of Coastal and Offshore Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: A resistance equation is introduced for considering the porous effect, and a set of high-
order Boussinesq-type equations for water waves is extended to be applicable for porous seabed. The
new equations are analyzed theoretically in constant water depth with different porous layer depths,
and the phase velocity and damping rate are discussed compared with the analytical solutions. In non-
staggered grids, high-precision finite difference and a predicted-correct time-integration scheme are
applied to solving the present one-dimensional model. A third-order Adams-Bashforth scheme is
adopted in predicting stage and a fourth-order Adams-Moulton scheme is adopted in correcting stage.
Numerical computation is carried out upon wave propagating over a submerged porous topography,
and the computed results are compared with the experimental ones, and the agreement is relatively
good. It is shown that the present method to improve original Boussinesq model for porous seabed is

feasible.

Key words: Boussinesq equations; permeability; dispersion; wave



