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Abstract: [ Objectives] The result of ship collision is often catastrophic, especially a marine ecological
disaster caused by the collision or stranding of double—hull oil tanker is difficult to recover from for many
years. In order to assess the crashworthiness of double—hull structure, the test and simulation study on the
damage characteristics of double—hull ship structures subjected to head—on collision on by a wedge
indenter were conducted. [Methods] First, quasi-static indentation experiment is performed for
double—hull structure model. Then the finite—element software LS—DYNA is used to perform numerical
simulation of the double—hull structure test model . [ Results] The study results indicate the test matches
well with the numerical simulation in terms of collision load response and deformation modes. There is
great difference between the deformation and damage modes of the outer plate and inner plate of the double
hull. Due to the plastic deformation in web girder between the outer and inner plates, the fracture initiation
in outer plate was delayed. [ Conclusions | The results in this research could be used to assess the damage
characteristics of boardside structure or ship bottom structure during under collision or stranding.
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Fig.1 Impact scenario and scaled specimen
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Table 1 Components' dimensions of the double-hull

structure
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Fig.2  Dimensions of the impactor
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Table 2 Material properties of the 2 mm plate
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LA /M Pa 206
HEL/NE" 0.3
g (kg-m™) 7 850
Jit M 3 i /M Pa 280
BLHLSR /M Pa 396.4
Vi 4 A% 0.326
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Table 3 Material properties of the 18b channel steel
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Jitt 58 B /M Pa 345
BUHL5R /M Pa 510~600
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Fig.3 Manufacture process of the specimens
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Fig.4 Experimental set—up
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Fig.5 Finite element model
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Fig.6 Comparisons of resistance—penetration curves and

energy—penetration cures between experiment and

numerical simulation
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Fig7 Deformation comparisons between experiment and

numerical simulation
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Fig.9 Deformation of the stiffeners
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