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Plane strain elasto-plastic instability analysis
based on Total Lagrangian formulation

Hidenori NAKAGAWA

This paper describes instability analyses of plane strain finite deformation elasto-plastic problems in the
frame of total Lagrangian(i.e. TL) formulation. In spite of instability analyses of plane strain finite deformation
elasto-plastic problems are well known, the reasons why the author covers these problems in this paper are as
follows. The author studies applications of spectral stochastic finite element method (i.e. SSFEM) to finite
deformation elasto-plastic problems. In this field, Acharjee and Zabaras presented in 2006 a paper concerned with
applications of SSFEM to the finite deformation elasto-plastic problems, where they treated stable analyses in a
frame of TL formulation. On the other hand, the author has constructed nonlinear SSFEM in a framework of
updated Lagrangian(i.e. UL) formulation. Both of these are theoretically equivalent, but numerical analysis produces
differences as a matter of course. In order to compare them, unstable analysis was carried out as an earlier study in
the frame of ordinary nonlinear Finite Element formulation not including probability.
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