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Furtherstudy of Generalized Variational
Principle in Elasticity

Chien Weizang
(Shanghai University of Technology)

Abstract

" It is shown in this paper that, in Hu-Washizu variational principle of elas-
ticity, the stress-strain relation remains to be a variational constraint, and thus
among three kinds of variational variables _o,), eyy, u; in this principle, only
two of them are independent, namely o,;, u; or e;;, u;, Consequently, an equi-
val‘;_ent theorem bitween Hu-Washizu principle and Hellinger-Reissner principle in
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essence of the problems, Using two successive reduction techniques, the number of

DOF of system can be reduced by two orders, : for example, the number over than

1000 DOF can be reduced to 100 DOF for modal analysis, Further truncated to 10

DOF, the nonlinear dynamic response can be analyzed easily,

Up to now, the reductlon methods to problems in nonlinear dynamic analysns
have been’ lxmlted “but this kind of work is of" partlcular importance for large
complex systems, whose predicted nonlinear response are costly and time-consumi-
ng, Using the final computer program DAPOS, the examples showing the advan-

ages and success of the presented method are given,

(&% 217 3D

elasticity is established,

In order to remove the variational constraint of stress-strain relations, an
high order Lagrange multiplier method is proposed, With this method, we find
more general forms of functional of generalized principle ever known to us from
Hellinger-Reissner principle and Hu-Washizu principle respeetively, It is also
shown that there are equivalent theorem and related equivalent relation between

these two general forms of functional in elasticity,
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