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On the Nonlinear Analysis of Ship’s Structures
(Ultimate Strength Analysis of Plates and Stiffened Plates under Compressive Load)
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Abstract

In this paper elastic-plastic large deflection analysis of ship structural members, plates, stiffened
plates and cylindrical shallow shell, are performed by the finite element method. And for the
consideration of the yielded propagation through the depth of the member, the layered element
approach is employed.

The present method is justified by comparing its results with those of experiment and others.
As results, the nonlinear behavior and the ultimate strength curves are shown, which can be
used in the design of the plates and the stiffened plates under compression, and the applicability
to the shell structures is suggested. The analysis results are as followings.

(1) The results of the approximate equations as well as those of buckling analysis may not
guarantee precisely the safety of the structures in some cases and the optimum in other cases.
Therefore they may not show the design criteria for the optimal design.

(2) As the initial deflection increases, its effects on the ultimate strength of the structure
generally increases, and the ultimate load, therefore, decreases.

(3) This approach can be applied to the shell type structures.

(4) The present method can be applied to the various structures composed of plate and beam
members, for example, plates with hole and the stiffened plates with hole stiffened by spigot,

doubler and/or stiffener, for the optimal design.
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