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ABSTRACT

An underwater explosion usually contains two stages: shock wave and bubble pulse stages. A

shock wave and free surface interaction produces a bulk cavitation. At the bubble pulse stage, the

bubble expands and contracts during the collapse phase of the bubble, and a high-speed jet is

produced. Bulk cavitation and high-speed jets may severely damage the structure of a ship. Therefore,

this paper presents a study on the effect of bulk cavitation on structures in an underwater explosion.

To investigate the aforementioned problems, the Finite Element Method was applied. The

Coupled Eulerian-Lagrangian technique embedded in ABAQUS software was used to determine the

structural dynamic response of a ship subject to bulk cavitation induced by underwater explosion

during a simulation. Furthermore, in this paper, the response of a plate to the shock wave induced by

the underwater explosion is examined and verified according to the experimental study of

Ramajeyathilagam [14]. To study the effects of bulk cavitation, a ship model was used as the study

object. The numerical results in this study may provide helpful information for ship design.

Key Words: underwater explosion, shock wave, bubble pulse, bulk cavitation.
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