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Fig. 1 Particle and gauging point distribution of underwater explosion in free field
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Fig. 2 Pressure-time curves at different distances
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Fig. 3 Particle and gauging point distribution of underwater explosion near free surface
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Fig. 4 The water column formation when H=1. 25
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Fig. 5 Shock wave propagation when H=3. 75
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Fig. 6 Shock wave characteristics of different reflection zones
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Fig. 7 Peak pressure ratio p and impulse ratio I of explosion near free surface and in free field
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Fig. 8 Water column initial phenomena of different explosion depths near free surface
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Three-dimensional simulations on explosive load characteristics of

underwater explosion near free surface”

MING Fu-ren, ZHANG A-man, YANG Wen-shan
(College of Shipbuilding Engineering » Harbin Engineering University ,
Harbin 150001, Heilongjiang, China)

Abstract: Based on the three-dimensional SPH method, the variable smoothing length modification is
applied to the traditional linked-list search algorithm, and the stable approach of dealing with multi-
phase material interface is put forward. Through simulating underwater explosion of free field, the
feasibility and effectiveness of the modified method are verified. The three-dimensional numerical
model is established, and the process of underwater explosion near free surface is reproduced. Charac-
teristics of shock wave propagation, pressure field and energy field are summed up. The effect of dif-
ferent explosion depth on the initial water column formation is studied. Results show that free surface
can attenuate the peak pressure and impulse to one third and one seventh of the original values, re-
spectively. With the increase of detonation depth, curvature of the equivalent cylinder of peak pres-
sure ratio and impulse ratio decrease, and the produced water column gradually transits from broken
and spray column to high and narrow mound.

Key words: mechanics of explosion; truncation effect; three-dimensional SPH method; underwater

explosion; near free field
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