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A NEW UNIFIED APPROACH TO PREDICT THE STRENGTH OF
STEEL STRUCTURES IN ELASTO-PLASTIC RANGE

BRER LR B HfEox

By Yoshiji NIWA*, Eiichi WATANABE#** and Hidenori ISAMI*#*¥*

This paper unifies a new simplified approach to the load-carrying
capacity of slender steel structures in the elasto-plastic range through
catastrophe theory. Firstly, the elasto-plastic buckling strength is ob-
tained from the elasto-plastic material behavior and the residual
stress. Secondly, the intersection point of the elasto-plastic postbuckl-
ing curve with the pathological plastic mechanism curve is defined as
an equivalent bifurcation point. Furthermore, in a neighborhood of the
point, the elasto-plastic ultimate strength is shown to be predicted in
terms of the imperfection sensitivity curve in the catastrophe theory.
Herein, several numerical examples for typical slender steel structures
such as columns, plates and shells are analyzed by the proposed
approach,
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