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The Bow Grounding Behavior of a Bulk Carrier

Chien-Hua Huang' Yann Quéméner’” Kuan-Chen Chen® Yu-Ti Jhan®

ABSTRACT

This paper studies on the grounding scenario of a bulk carrier with initial velocity. The ship
collides with an inclined seabed, slides and finally rests on the seabed. The grounding behavior
includes bow structure crushing, rub against the seabed and lift of the bow. The goal of this study is to
extract critical speeds of this ship for both ballast and full loaded conditions and for different seabed
angles, at which the foremost cargo hold would not be damaged. Meanwhile, the forepeak tank and
the foremost water ballast tank may be damaged and flooded, and the lift in bow elevation may cause
high bending moment to the hull. This analysis demonstrates the cargo holds and the hull are still safe
at the end of grounding, and further disaster and loss would not occur. Theoretical and mathematical
methods are employed while assisted by FEA for calculating crushing force and energy. This
methodology uses less computational resources as possible to look for the capability of
anti-grounding. Comparing to the usage of FEA of dynamic analyses with plenty of initial speeds, this

methodology is more efficient.
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