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Rapid Assessment for the Crashworthiness of a Ship's Bow Structure
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Abstract

Ship collisions are common marine incidents, and a ship bow is the most
possible part that would involved in a collision. Most commercial vessels are fitted
with bulbous bows in order to reduce wave-making resistance, and the structural
arrangement inside a bow should meet the local strength requirements. Upon the
decision of scantlings of bow structures, the crashworthiness of the bow is
simultaneously defined. Crashworthiness of a ship is not a compulsory requirement of
classification societies, but a few classification societies provide an optional class
notation for a ship's crashworthiness. This research employed FEAs to assess the bow
crashworthiness which was collided with a pier for a bulk carrier fitted with a bulbous
bow. The relation between collision force and crushing distance was obtained, such
that for a certain collision energy the crushing distance could be determined. Then the
structure damage extent could be assessed for its permissibility. Construct a fine mesh
bow FEA model is highly time-consuming, so this research employs Amdahl's
simplified method [1] to assess the bow crushing force, compares with the FEA
results and proposes three types of modification that should be introduced. Finally,
this research regards the use of the modified method for rapid assessing bow
crashworthiness is feasible, and some time-consuming FEAs could be waived.
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