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Variational Principles and Generalized Yariational
Principles for Nonlinear Elasticity with

Finite Dispiacemant
Chien Wei-zang

{Shanghai University of Technology, Shanghai Institute of

Applied Mathematics and Mechanics, Shanghai)

Abstract

Tn a previous paper (1979), the minimum potential energy principle and stationory
complementary encrgy priaciple for nonlineai clastieily with Tfinite displacement,
together with various complete and incomplete generalized principles were studied.
However, the siatements and proofs of these principles were not so clearly stated
aboul tleir constraint conditions and thcir Fuler equations, In some cases, the Fuler
equations have been mistaken as constraint conditions, For example, the stress dis-
placement relation should be considered as Iluler equation in complementary energy
energy principle, but have been mistaken as constraint conditions in varintion, That
is to say, in the above mentioned paper, the number of constraint conditions execeds
the necessary requiremeni, Furthermore, in all these variational principles, the stress
~strain relation never participate in the variation process as constraints, i, ¢., they
may act as a constraint in the sense thut, after the set of [uler equations is solved,
the stress-strain rclation msy be used to derive the stresses from known strains, or
to derive the strains from known stresses. This point was not clearly mentioned in
the previous paper (1879), In this paper, the high order Lagrange multiplier mcthod
(1983) is used to comsiruct the corresponding generalized variational principle in more
general form, Throughout this paper, V. V., Novozhilov's results (1958) for nonlinear

clastieity are used,



