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Table 1. Soil properties and wave parameters in the flume experiment

Value
Parameter Symbol -
Sandy seabed Silty seabed
Porosity of soil n 0.44 0.35
Coefficient of permeability  ks(m/s) 1.88x10* 2.6X10°
Soil properties  Degree of saturation S 0.995 0.996
Shear modulus G(MPa) 10 10
Poisson ratio of soil v 0.3 0.25
Water depth d(m) 0.5 0.6
Wave parameters Wave period T(s) 1.2 15
Wave height H(cm) 95 8.0
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Wave-induced transient pore pressure in the sandy and silty seabeds: Phase-lag

and amplitude-attenuation
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Abstract: When water waves propagate over a porous seabed, transient pore pressures are induced,
accomplished by phase-lag and amplitude-attenuation. Based on the analytical solution to Biot's
consolidation equations for the response of a poro-elastic bed to water waves, an analytical solution of
phase-lag for a partially saturated seabed is presented and then the key parameters for phase-lag are
investigated. Theoretical study indicates that, the phase-lag gradient is significant with low permeability
and low degree of saturation. In this study, the transient responses in a sandy and silty seabed were
experimentally simulated with a flume. Transient pore pressure distributions in the flume observations are
consistent with those of the analytical solutions for both sandy and silty seabed. In the surface layer of a
silty seabed, the gradients of pore pressure amplitude and phase-lag are significant. Nevertheless, in a
sandy seabed, the pore pressure gradients are lower than those in a silty seabed.

Key words: transient pore pressure, phase-lag, amplitude-attenuation, theoretical study, flume observation



