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A Comparative Study on Formulation of Three-Dimensional Elastic-Plastic
Finite Deformation Analysis for Prediction Large Deflection
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Abstract

In th is paper, to predicting the large deformation and cyclic plastic behavior of steel members under loading, 3-Dimensional

elastic-plastic FE analysis method is developed by using finite deformation theory and proposed cyclic plasticity model. Finite
deformation theory, described the large deformation, is formulated by using Updated-lagrangian formulation and Green’s strain
tensor, Jaumann's derivative of Kirchoff stress. Also, cyclic plasticity model proposed by author is applied to developed
analysis method.
To verification of developed analysis method, analysis result of steel plate specimen compare to the analysis result using
infinitesimal deformation theory and test result. Also, load-displacement and deflection shape, analysis result of pipe-section
steel column, compare to test result. The good agreement between analysis result and experiment result shown that developed
3-dimensional finite element analysis can be predict the large deformation and cyclic plastic behavior of steel members.
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