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COLLISION SIMULATION AND STRUCTURAL ANALYSIS OF
AN ALUMINUM CATAMARAN

Tzeng, Yu-An Lin, Chun-Ta Lin, Tsung-Yueh Lee, Ya-Jung
CR Classification Society

Keywords: aluminum catamaran, ship collision, FEM, CFD
ABSTRACT

The navigational casualties including collisions represent the most of the marine casualties and incidents. In order
to reduce the structural damage caused by collision, resulting in cargo loss or fatalities and injuries, this article aims to
discuss the crashworthiness of the high-speed aluminum alloy catamaran hull structure when it collides with other
ships. First, the added mass and damping coefficient of the 600-ton catamaran were computed by CFD software Star-
CCM+, and deployed it on the hull structure. Next, FEM software Abaqus was used to carry out an explicit dynamic
analysis of the starboard structure of the catamaran with refined elements around the collision area. The material setting
of aluminum alloy included elastic, plastic and failure mechanics models. The other ship was set to be a 100-ton steel
fishing boat. The collision conditions assumed that the side of the catamaran is hit by the fishing boat at different
speeds, and the collision angle was set to be the angle of 90 degrees between two boats when the largest penetration
damage occurs. Finally, observed the deformation and damage of the hull structure's shell plates, transverse bulkheads,
longitudinal and transverse web frames and other components during the impact to obtain the depth of the collision
penetration and the impact resistance.
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