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RIGID-PLASTIC FINITE ELEMENT METHOD WITH NON-ASSOCIATED FLOW RULE
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A formulation of Rigid-Plastic Finite Element Method (RPFEM) with the non-associated flow rule is
introduced. RPFEM was originally applied in Mechanical Engineering to evaluate necessary thrusts for the
metal forming process and recently it is utilised for wide range of fields including frictional materials such
as soils and rocks. It is wellknown, however, that the associated flow rule for frictinal materials results in a
huge amount of volume expansion due to dilatancy and that the formulation with the non-associated flow
rule is required for such materials. One of the most crucial aspects in formulating RPFEM is to interpret
it as solving the weak form of equations of equilibrium with stress-strain rate relationship derived from the
assumed yield function and plastic potential. From this point of view, the fundamantal relations necessary

for RPFEM with the non-associated flow rule and a few numerical examples will be shown,
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