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We develop a semi-implicit MPM to properly express the mechanical behavior
of unsaturated soil based on Biot"s mixture theory. The new contribution of this study is the
incorporation of the fractional-step method into the MPM to solve the pore water pressure
implicitly, which improves the numerical stability and computational efficiency. Moreover, the time
increment can be determined without considering the magnitude of water permeability because the
interaction between solid and liquid phases is evaluated using the intermediate velocity. Several
numerical examples are presented to demonstrate the capability and performance of the proposed
method for analyses of unsaturated soils. In particular, a validation analysis is carried out using

a model experiment of infiltration-induced landslide.
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