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Treatment of constitutive equations of softening type in finite element analysis of steel members undergoing local buckling
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Since the nonlinear finite element analysis of a steel structure by shell/solid
elements is expensive, effort has been made to implement the effect of local
buckling in constitutive equations so that beam elements can be used even for
post-buckling analysis. Such constitutive equations include the softening region.
The characteristics of that type of constitutive equations are investigated first by
conducting the finite element analysis of a moment frame, which reveals that the

softening-type constitutive equations lead to a fictitious dependency on finite
element mesh. The present study then proposes a method to solve this numerical
problem, the effectiveness of which is confirmed by a numerical example.
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