The ship collision analysis of dolphin protection system
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ABSTRACT

In this study, to evaluate the collision behaviors of the navigating vessel and the dolphin protective
system protecting the substructures of bridges, the numerical simulation was performed.

The analysis model of vessel bow that the plastic deformations are concentrated was composed by
shell elements, and the main body of vessel was modeled by beam elements to represent the mass
distribution and the change of potential energy. The material model reflecting the confining condition
was used for the modeling of the filling soil of dolphin system. The surrounding soil of the dolphin system
was modeled as nonlinear springs.

As results, it is verified that the dolphin system can adequately dissipate the kinematic energy of
the collision vessel. The surrounding soil of the dolphin system is able to resist the collision force of the
vessel. And the major energy dissipation mechanism of collision energy is the plastic deformation of the

vessel bow and the dolphin system.
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£ 1 gt Al
Dead Weight Tonnage(DWT) | 100000 ton
Displacement Tonnage(W) 119700 ton

Length of Vessel(LOA) 270 m
Width of Vessel(B) 39 m
Depth of Bow (Dg) 259 m
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Length 250 m
Mass 1.257E8 kg
Mass per unit length | 5.026E5 kg/m
Area 2.727 m?
Density* 100.0 kg/m?
* See 3.1.1
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