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Collapse Analysis of Stiffened Plates by Rigid Element Method
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S.J. Yim, C.D. Jang and N.C. Kim

Abstract

A new discrete method using idealized rigid body-spring model is introduced. This rigid
element method is known to be more efficient and accurate than the finite element method in
the inelastic range of structural analysis owing to simplified stress-strain and strain-displacement
relations,

This kind of physical concept using idealized rigid model has been already applied among
structural engineers to some problems such as rigid-plastic analysis or plastic design considering
rigid bodies and plastic hinges. However the most rigorous and systematic research has been
recently performed by T. Kawai et al. [1].

In this paper, an attempt is made to analyze the collapse behavior of stiffened plates under
lateral loading by some modification and expansion of Kawai's rigid element approach to the
collapse of plates without stiffener.

Stiffened plates are treated as orthotropic plates which have equivalent bending rigidities. By
employing Morley’s plate element resubdivision technique, variety is given to mesh-division
styles which have great effect on the accuracy of numerical results.

Some examples are shown to verify the validity of applying rigid element method to the
ultimate strength analysis of stiffened plates. It is clarified that lateral deflections and detailed
collapse patterns up to the ultimate state of stiffened plates can be easily obtained by the

present approach.
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Fig. 3 Relative displacements of contact point
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