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Abstract : The High-tensile steel has been recognized as a promising concept for structural design of light weight transportation
systems such as aircraft, high speed trains and fast ships. Especially high-tensile steel has been widely used in ship structures, and this
enables to reduce the plate thickness. Using the high-tensile steel effectively for a ship hull, the plate thickness becomes thin so that
plate buckling may take place. Therefore, precise assessment of the behavior of plate above primary buckling load is important.

In this study, examined closely secondary buckling behavior after initial buckling of thin plate structure which operated compressive
load according to the various kinds of yield stress with simply supported boundary condition. Analysis method is FEM by commercial
program(ANSYS V7.1) and complicated nonlinear behaviour can analyze using arc-length method about secondary buckling.
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Fig.1 Four-noded rectangular plate element
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Fig.2 Rectangular plate with initial deflection under
compressive load
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Table 1. Modified components of idealized initial deflection

A omlt a}, Bt 7 h

A glt 10713 0.0477 -0.0073
Aplt 0.0076 ~0.0340 0.0037
Aglt -0.0386 0.1703 -0.0187
Alt -0.0157 0.0146 -0.0007
Aglt -0.1361 0.1089 -0.0091
Aglt 0.0017 -0.0008 -0.0007
Amlt ~0.0284 0.0092 0.0035
A/t 0.0062 -0.0050 0.0012
Amlt 0.0254 -0.0276 0.0067
A/t -0.0019 0.0017 -0.0005
Ayt 00210 -0.0213 0.0044
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Fig.3 Coefficient of idealized initial deflection based on
measured results
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Fig.5 The axial compressive stress versus strain curves
for ship plating with varying yield stress of material,
for a/b=14
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Fig.6 The axial compressive stress versus strain curves
for ship plating with varying yield stress of material,
for a/b=24
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Fig.7 The axial compressive stress versus strain curves
for ship plating with varying yield stress of material,
for a/b=36
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Fig.8 The axial compressive stress versus strain curves
for ship plating with varying yield stress of material,
for a/b=44
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