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Material Point Method

Numerical Simulation of Geomaterials Focusing on Large Deformation Problems
using the Material Point Method

by Takatoshi Kirlyama
Abstract

In order to understand the behavior of geomaterials under large deformation, the author implemented the numerical
algorithm based on the particle based numerical method, GIMP (Generalized Interpolation Material Point) method and
applied it to triaxial compression test simulations. Although GIMP method is a derivative of MPM, it has more stable nu-
merical algorithm and removes the numerical noises, which are generated when material points cross the numerical grids.
In this paper, to simulate triaxial compression test, numerical damping and material non-linearity (Mohr-Coulomb con-
stitutive model) are implemented. The results obtained through simulations are compared with the results by the experi-
ment as well as Finite Difference Method and the effectiveness of GIMP is both quantitatively and qualitatively confirmed.
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