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Abstract

The twin aims of the paper are to investigate the collapse strength characteristics of ship
plating subject to impact pressure loads and to develop a simple structural design forrmula
considering impact load effects. The general purpose nonlinear finite element program
STARDYNE together with existing experimental results is used to investigate the collapse
behavior of plating under impact pressure loads. The rigid plastic theory taking into account
large deflection effects is applied to the development of the design formulation. In the
theoretical method, the collapse strength formulation for plating subject to hydrostatic pressure
is first derived using the rgid plastic theory. By including the strain rate effects in the
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formulation, it can be applied to impact pressure problems. As illustrative exarmples, the
collapse behavior of steel unstiffened plates and aluminum alloy stiffened panels subject to

impact pressure loads is analyzed
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Fig. 1 Typical pressure—time histories
for rectangular plates subject to
impact pressure (x: distance
from the mean position of the
wave paddle, z: elevation above
the still water level, Lc: wave
length corresponding to center
frequency component of wave
packet, t: time scale, Tc: wave
period corresponding to center
frequency component of wave
packet) (10)
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to various types of pressure pulse
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Fig. 4 STARDYNE finite element modeling
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plate subject to lateral impact
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