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A Study on the Ultimate Strength Behaviour According to the
Boundary Condition of a Plate under Thrust
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ABSTRACT

One of the primary factors like plate structure in ship is redundancy structure that is comparable with
ocean structure and frame structure. The more component material becomes buckling collapsed locally
the less structure stiffness becomes accordingly. As a result, by increasing the load distribution of any
other subsidiary structure continually component member collapses, therefore the structure could be in
danger of collapse. So, in order to interpret this phenomenon precisely, the study on boundary condition
of the ship’s plate and post-buckling analysis must be considered. In this study, the rectangular plate is
compressed by the in-plane load. Buckling & Ultimate strength characteristics are applied to be the
elasto-plasticity large deformation by FEM. On this basis, elasto-plasticity of the plan plate are
investigated. This study proved elasto-plasticity behaviour of the ship’s plate in accordance with

boundary condition based on the series analysis in case of the compressive load operation.
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Fig.1 Four-noded rectangular plate element used in the present analysis
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Fig.2 Dimension of 1/2 model of a rectangular plate under thrust
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Fig4 Average stress-average strain curves of a square plate {(a/b=1.0)
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Fig5 Average stress-average strain curves of a rectangular plate (a/b=2.0)
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Fig.6 Average stress-average strain curves of a rectangular plate (a/b=4.0)
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Fig.7 Average stress-average strain curves of a rectangular plate (a/b=6.0)
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Fig 8 Effect of boundary conditions on the buckling & ultimate strength
of a rectangular plate under thrust
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