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On Analysis of Large Deformation Problems of Beam

By Hideo Izumi

Generally, stiffness matrices in finite element procedure are being derived from the
principle of virtual work. However, if basic differential equations are given, the stiffness
matrices may be obtained from Galerkin’s method. And in some cases, derivation of
stiffness matrices from Galerkin’s method is much more easier than that from the
principle of virtual work.

In this study, finite element solution procedure was derived for large deformation
problems of compressible beam by incremental theory and Galerkin’s method. Numerical
solutions were obtained for two cases, (1) postbuckling responses of axially loaded beam,
and (2) load-deflection relationships of beam subjected to axial load and end moment.
First of all, small initial deflection must be assumed for postbuckling problem. In this
study, the eigen function for linear buckling theory were used as the initial deflection.
Numerical solutions were compared with separate solutions by shooting method and linear
elastic theory. Good rerults were obtained.
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