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STUDY ON ELASTOPLASTIC BEHAVIOR OF GRANULAR MODEL
BY MEANS OF IMPROVED GRANULAR ELEMANT METHOD
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The purpose of this paper is to propose an improved simulation method for granular model
analyses and to present its application to the study on elasto-plastic behavior of granular materials.
The algorithm of the new method proposed in this paper includes a simplified inversion method of
global stiffness matrix and a Newton-Raphson scheme to save the computational time. A series of
probe tests which enables us to differentiate between elastic and plastic incremental strains were
performed on intermediate data obtained from several bi-axial simulation tests. The obtained
results suggest within a certain limit that the validity of assumptions made in the plasticity analyses
of the granular materials; the superposition of elastic and plastic strain increments, the non-associated
flow rule, the hardening rule and the induced anisotropy. Further, it is found that the sudden large
deformations occur at critical points whose stress ratio -have a common value for various loading
directions. As shown in this paper, the proposed method is especially effective to achieve stress-
controlled tests of granular models in comparison with other conventional methods.
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