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(10) RIGID PLASTIC FINITE ELEMENT METHOD WITH FRICTION ANGLE
T. Tamura, S. Kobayashi & T. Sumi
Dept, of Civil Eng., Kyoto Univ.
Abstract

We investigate a numerical approach to analyze the limit state of
continuum such as rock foundation by means of the rigid plastic finite
element method. Most of studies of this method in the literature have
not taken into <consideration the effect of the internal friction angle
since there may be a rather complicated problem concerning the concept of
the admissible strain rate for the yield function which depends on the
mean stress, i.e., for the yield condition with the internal friction

angle. In other words, it seems to be difficult to form a strain rate
which satisfies the associated flow rule for some stress state being on
the yield surface. But if we apply the rigid plastic finite element

method to the rock-like material, it is always necessary to consider the
effect of the internal. friction angle and therefore we have to
investigate how to treat this difficulty.

In this paper, we firstly write in concrete form the constraint
condition on the strain rate in order that it can become kinematically
admissible for Drucker-Prager yield condition. Secondly, we formulate
the rigid plastic finite element method with the internal friction angle
by using the variational principle with several Lagrange multipliers and
make clear the indeterminate stress associated with constraint conditions
on strain rate. After showing some results of numerical calculation,
we refer to the formulation in case of the non-associated flow rule,
which is necessary to reduce the volumetric expansion due to the
dilatancy.



