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The standard material point method (MPM) for unsaturated soil employs the explicit time integration scheme
using the large water bulk modulus but has two weakness. One is the oscillation of pore water pressure
and the other is the large computational cost. To overcome these weaknesses, we have proposed a semi-
implicit MPM for unsaturated soil. In the semi-implicit MPM, water is assumed to be incompressibile,
and thus the numerical stability and computational efficiency are improved. Using the semi-implicit MPM,
we achieved simulating infiltration-induced slope failure, but there is a failure mode difference due to the
excessive numerical viscosity of the interpolation and ignoring the property of unsaturated soil in the con-
stitutive model. Thus, in this study, we incorporate the semi-implicit MPM for unsaturated soil with XPIC
interpolation, which suppresses excessive numerical viscosity and numerical error, and suction-dependent
model, respectively. In addition, the effects of them are validated from simulation of the model experiment

of infiltration-induced slope failure.
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