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Abstract

This paper proposes simple formulae for buckling and ultimate strength estimation of plates
subjected to water pressure and uniaxial compression.

For the construction of a formula for elastic buckling strength estimation, parametric study for
actual ship plates with varying aspect ratios and the magnitude of water pressure is carried out
by means of principle of minimum potential energy. Based on the results by parametric study,

a new formula is approximately expressed as a continuous function of loads and aspect ratio.

K AT 1988 REEMBE BEHEREGN A BED B,

WRZHS 1988E TH 9H, WESHS 19884 8H 278

*EEA, BEBHEEET KERASE Bl
*ERR, BINKER THAE SRTER

69



70

mid, £B7

On the other hand, in order to get a formula for ultimate strength estimation, in-plane stress

distribution of plates is investigated through large deflection analysis and total in-plane stresses

are expressed as an explicit form. By applying Mises’s plasticity condition, ultimate strength

criterion is then derived.

In the case of plates under relatively small water pressure, the results by the proposed formulae

are in good agreement compared with those by other methods and experiment. But present for-

mula overestimates the ultimate strength in the range of large water pressure.

However, actual

ship plates are subjected to relatively small water pressure except for the impact load due to

slamming etc.. Therefore, it is considered that present formulae can be applied for the practical ~

use.
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Fig. 1 Simply supported rectangular plates subjected
to water pressure and uniaxial compression
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Fig. 5.a Load-deflection curve for a rectangular plate
subjected to water pressure and uniaxial
compression, a/b=3
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Fig. 5.b Load-deflection curve for a rectangular plate
subjected to water pressure and uniaxial
compression, a/b=3
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Fig. 9 Effect of water pressure on the buckling
strength of a rectangular plate subjected
to uniaxial compression, a/6=3
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