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STUDY ON ELASTOPLASTIC BEHAVIOR OF
TWO DIMENSIONAL GRANULAR MODEL IN TERMS OF PROBE TESTS
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This paper discusses the applicability of elasto-plastic model to granular materials in terms of
numerical simulation of element tests under stress control. The numerical simulation, which is
carried out by the granular element method proposed by one of the authors, consists of two parts;
monotonic loading tests along several loading directions and probe tests to study incremental
behavior at several loading steps. In the test result of monotonic loading, the extent of elasticity
and plasticity is verified in terms of elastic and dissipative energies and the heterogeneity of the
displacement field in the granular assembly is evaluated in terms of the deformation covariance
tensor. The results of probe tests before the transition point, at which the strain increases suddenly,
supports the elasto-plastic model which describes the incremental behavior in terms of the elastic
compliance and the flow rule. However the non-associated flow and the non-coaxiality between
stress and incremental strain are observed. Further it is found from the comparison with the elastic
compliance given by a microstructure theory that the nominal elastic strain which takes usually

non-infinitesimal value should include the dissipative character.
Key words : granular materials, granular element method, probe test, elastoplasticity
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