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Ultimate Strength of Rectangular Plates under Combination of Loads (Part 1)

Biaxial Compression

by Hideomi Ohtsubo, Member Jiro Yoshida, Member

Summary

The present paper concerns with the ultimate behavior of the simply-supported rectangular
plates Joaded biaxially in compression. The plates under consideration are part of columns,
pontoons and deck structures of offshore platforms or double bottoms of ships.

Existing simplified biaxial interactions are examined based on the results by the finite ele-
ment nonlinear analysis. It is clarified that loading conditions employed in the previous re-
searches result in an unsafe biaxial interaction.

Several empirical formulas are newly presented for estimation of ultimate strength of re-
ctangular plates.
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Fig.1 Simply Supported Rectangular Plate:
coordinate system and in-plane boundary
condition
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Fig.2 Two different biaxial loading systems
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Fig.7 Simplified stress distribution of wide
plates at ultimate state
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Fig.8 Ultimate strenght of plates with a=3
under transverse compression
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