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In this study, a semi-implicit MPM (material point method) for unsaturated soil slope failure analysis is
improved by incorporating a weighted least squares B-spline (WLS B-spline) shape function. This incor-
porating aims to address numerical instabilities caused by discontinuities in the gradient of linear shape
functions when Lagragian particles cross background grid. The governing equations are discretized in time
using a fractional-step method and in space using the MPM, with particles representing the soil skeleton.
The pore water is discribed in an Eulerian framework, based on the soil skeleton particles. The WLS B-
spline is used to ensure smooth interpolation and to allow the imposition of Dirichlet boundary conditions
on free surfaces. A validation study is conducted using a laboratory-scale infiltration-induced slope failure
experiment. The results confirm that the proposed method improves the stability, even under large defor-
mations. However, numrical integration errors can occur in regions with low particle density, indicating the
need for further extension using extended B-spline shape functions.
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