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LARGE PLASTIC DEFORMATION OF STRUCTURES
DUE TO IMPACT

——On an Interaction Problem and the Validity of Rigid-Plastic Analysis——
By Taijiro NONAKA

Abstract

In relation to the validity of rigid-plastic analysis for the dynamic behavior of
structures under impact loading, a study is made on the maximum elastic strain energy
which can be stored in a structure without violating von Mises yield criterion. Curves
are drawn for the permanent deflection of fully clamped beams due to an impulsive
load, based on the results of a rigid-plastic analysis which takes account of the plastic
interaction between bending, shearing and extension.

Application of the interaction analysis is discussed. It is turned out that the analysis
and the results for the clamped beam is also valid for a supported beam, provided the

fully plastic moment of the corresponding clamped beam is halved.
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