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Study on meshless SPH model and numerical method for
underwater explosion problems

SUN Peng-nan', MING Fu-ren’, WANG Ping-ping’, MENG Zi-fei’, ZHANG A-man®

(1 Ecole Centrale Nantes, LHEEA Lab (ECN and CNRS), Nantes, 44300, France)
(* College of Shipbuilding Engineering, Harbin Engineering University, Harbin, 150001,

Email: zhangaman@hrbeu.edu.cn)

Abstract: Underwater explosion is an extremely complex phenomenon of multiphase flow. The
shock wave and bubble pulsation load generated by an underwater explosion pose a threat to the
safety of marine structures. Therefore, the numerical simulation of underwater explosion is of
great importance in the field of shipbuilding and ocean engineering. This paper introduces a
smooth particle hydrodynamics method for the simulation of underwater explosions, highlighting
several key numerical techniques which have significant effects on the accuracy of the numerical
results. Two numerical examples are presented to verify and analyze the SPH simulation results.
The present SPH method can also be further extended and applied to the modelling of cavitation
bubbles.

Key words: Underwater explosion; Shock wave; Bubble dynamics; Smoothed Particle
Hydrodynamic; Multiphase flow; Fluid-Structure Interaction
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