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Abstract : Pore-water pressure, which mediates effective stress and shear strength at grain contacts, has a great influence on
the motion of debris flow. The factors that control the diffusion of excess pore-water pressure play very important roles in the
debris-flow motion. This research investigates these effects by solving the distribution of pore-water pressure numerically in an
unsteady, surging motion of debris flow. The governing equations are the depth-averaged equations for the motion of debris-
flow surges coupled with the one-dimensional diffusion equation for excess pore-water pressures. The pore-pressure diffusion
equation is solved using a Fourier series, which may improve the accuracy of the solution. The motion of debris-flow surge is
modelled using a Lagrangian particle method. From the computational results, the effects of pore-pressure diffusivities and the
initial excess pore pressure on the formations of debris-flow surges are investigated. Computational results show that the
presence of pore water can increase surge velocities and then changes the profiles of depth distribution. Due to the linear
distribution of the vertical component of pore-water velocity, pore pressure dissipates rapidly near the bottom and forms a
parabolic distribution in the vertical direction. Increases in the diffusivity of pore-water pressure cause the pore pressures
decay more rapidly and then decrease the mobility of the surge.
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