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Fig. 1 A finite element model of the hull structure
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Fig. 2 Average pressure-penetration curve Fig. 3 Collision force-penetration curves
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Fig. 6 Structure damage deformation at limited penetration
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Fig. 8 Pressure distribution curves of fluid-structure interaction
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Effects of liquid cargo on side structure behaviors of a VLCC in collision”

ZHANG Yan-chang'*, YANG Dai-yu', WANG Zi-li'
(1. School of Naval Architecture and Ocean Engineering ,» Jiangsu University of
Science and Technology, Zhenjiang 212003, Jiangsu, China;
2. School of Naval Architecture , Ocean and Civil Engineering ,
Shanghai Jiaotong University , Shanghai 20030, China)

Abstract: The double-sided structure of a very large crude carrier (VLLCC)’ cargo hold was chosen as
the research object. The nonlinear finite element code, MSC. Dytran was applied to investigate nu-
merically the collision damage mechanism and crashworthiness of this structure under full load and
ballast conditions. And the corresponding parameters, including fluid-structure interaction pressure,
collision force, deformation and energy absorbing, were computed and compared with the results un-
der light load conditions. The results show that the liquid cargo affects to a certain extent the struc-
tural damage deformation and collision force in the later stage of collision but influences weakly the
whole crashworthiness of this structure. Ballast water has remarkable effect on damage mechanism,
crashworthiness performance and deformation patterns. The fluid-structure interaction force can cause
significant changes in deformation patterns, remarkable increase in impact force and energy absorp-
tion, evident improve in crashworthiness.

Key words: solid mechanics; damage mechanism; fluid-structure interaction; very large crude carrier;

crashworthiness; ship collision; full load; ballast
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