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FORMULATION OF CONSTITUTIVE LAW FOR FRICTIONAL MATERIALS

Yuji KISHINO

A basic framework is proposed for the constitutive modeling of frictional materials. The theory has
capability to reflect dissipation mechanism in terms of the dissipation condition, which is a generalization
of the yielding condition. The dissipative strain-rate in this theory consists of two parts; the primary and
subordinate strain-rates. The subordinate strain-rate, a generalized form of instantaneous dilatancy, is
related anisotropically to the primary strain-rate, while the total strain-rate is determined with an
energetically-derived flow rule as well as the associated consistency condition. Through examples, it is
shown that the frictional dissipation condition leads to a reasonable constitutive law for granular materials.



