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A Study on the Iterative Solution Procedures for the
Elasto— Plastic Large Deflection Analysis of Plates
by Finite Element Method
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Abstract

In this study, a usefulness of the iterative solution procedures is reviewed for the elasto—plastic large
deflection analysis of imperfect plates by finite element method. Three typical solution techniques
such as simple incremental(SI) method, Newton — Raphson(NR) method and modified Newton —Raphson
(mNR) method are compared. It is concluded that for thin plates which are given rise to the large
deflection, iteration for the convergence of the unbalance force should be performed and in this case
mNR method is more useful than NR method since the computing time of the former becomes to
be a half of the latter, in which the accuracy of the result remains same. For thick plates or thin plates
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with large initial deflection, however, the use of SI method is quite better since the unbalance force

may be negligible.
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Load
Deformation
(a) Simple Incremental method
Load
Deformation
(b) Newton —Raphson method
Load
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(¢) modified Newton - Raphson method

Fig. 1 The scheme of the objective solution technique
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Fig. 2 A simply supported square plate subjected to uniaxial
compression and its finite element modellig
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# sufix denotes the node number

Fig. 3 Node number and boundary condition

of finite element
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