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Abstract : Estimation of the buckling and ultimate strength of a continuous stiffened plate subjected to combined transverse compression
and lateral pressure is of high importance to ensure the safety of ship structures, particularly for the bottom plating under a deep drdft
condition. For example, bottom plating of bulk carriers is subjected to transverse thrust caused by the bending of double bottom structure
and the direct action of pressure on the side shells. Most of experimental tests, theoretical approach and numerical researches have been
performed on the buckling and ultimate strength behaviour of plates or stiffened plates under combined compression and lateral pressure.
With regard to stiffened panels, however, most of studies have been concerned with the load conditions of combined longitudinal thrust
and lateral pressure, while fewer studies have been performed for the combined transverse thrust and lateral pressure.

In addition, the previous researches are mainly concerned with an isolated rectangular plate simply supported along the all edges,
whereas actual ship plating is continuous across the transverse frames and heavy girders. In the present paper, a series of elastoplastic
large deflection FEA on a continuous stiffened plate is performed and then clarify the characteristic of collapse mode and explain the effect
of transverse compression.

Key words : Buckling, Ultimate strength, Elastoplastic large deflection analysis, Collupse, Lateral pressure, Continuous stiffened plate
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Fig. 2 Typical configuration of the stiffened panel in using
large merchant ship
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Table 1 Mean values of geometric propertises and material yield stresses for ship’s bottom panels

L B tp hw tw bf tf Fhw | Ftw | Fbf | Ftf | Yield P
Model (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (mm) (mm) | (mm) | (mm) Stress (MPa)
(MPa)
ID 1 6300 | 5040 24 400 15 120 21 600 16 200 16 315 0.25
ID 2 6300 | 5040 24 400 15 120 21 600 16 200 16 315 0.15
D 3 6300 | 5040 24 400 15 120 21 600 16 200 16 315 0.05
ID_4 6300 | 5040 24 400 15 120 21 600 16 200 16 315 0.00
ID_5 8520 | 5820 22 680 14 180 32 800 18 200 18 315 0.25
ID_6 8520 | 5820 22 680 14 180 32 800 18 200 18 315 0.15
ID 7 8520 | 5820 22 680 14 180 32 800 18 200 18 315 0.05
ID 8 8520 | 5820 22 680 14 180 32 800 18 200 18 315 0.00
ID 9 8460 | 4560 17 425 11 150 18 600 13 200 13 315 0.25
ID_10 8460 | 4560 17 425 11 150 18 600 13 200 13 315 0.15
ID 11 8460 | 4560 17 425 11 150 I8 600 13 200 13 315 0.05
ID_12 8460 | 4560 17 425 11 150 18 600 13 200 13 315 0.00
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Fig. 3 Combined transverse axial compression and lateral
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Fig. 4 Average stress and average strain curves of ship’s
bottom panels(105K crude oil tanker) varying
amplitude of lateral pressure under combined

transverse compression and lateral pressure
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Fig. 5 A comparison of deflection shape and collapse mode
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Fig. 6 Average stress and average strain curves of ship’s
bottom panels(170K bulk carrier) varying amplitude
of lateral pressure under combined trasnverse

compression and lateral pressure
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Fig. 7 A comparison of deflection shape and collapse mode
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Fig. 8 Average stress and average strain curves of ship’s
bottom panels(318K VLCC) varying amplitude of
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compression and lateral pressure
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