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Fig. 1 Similarity of pressure in various models
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Fig. 2 Comparison of peak pressure between calculated

results and empirical formula
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Fig. 3 Waves in near-field underwater explosion
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Fig. 4 Peak pressure curves
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Fig. 7 First- and second-order derivatives of InP, -In(R/a) curve in near-field

041409-6



539 4 EHTR, A KR R IA B ) BB B AL 55 4 3

0.92

InP, =23.28 - 2.76(ln —) 1<R/a<15
“ 0.66 (20)

InP, =23.74—3.01(ln—) 15<R/a<6
a

Piecewise power fitting
Numerical result

0 OjS le 115
In (R/a)
K8 K InP, -In(Rla) (4> B U4 4k

Fig. 8 Fitted curves of piecewise power of InP -In(R/a) in near-field
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Numerical simulation of peak pressure in near-field underwater explosion

GONG Xiangfei'?, LIU Wentao?, ZHANG Shudao?, YANG Jiming'
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, Anhui China;
2. Institute of Applied Physics and Computational Mathematics, Beijing 100094, China)

Abstract: In this work, to obtain the pressure state of underwater explosion in near-field, we numerically
simulated the whole process of underwater explosion using the smoothed particle hydrodynamics and
adopting the C-J detonation model, and following the empirical formulas, confirmed the laws of the peak
pressure, thereby verifying the effectiveness of the numerical program. We also analyzed the waves'
propagation in underwater explosion and compared it with the numerical results of underwater explosion in
various dimensions. The results show that the distance ratio R/a=6 is a demarcation point in the waves
structure, and in the R/a<<6 near-field range the fitted peak pressure curve should be divided into two
sections. Further, we performed segmented fitting of the numerical results with power function, and found
the fitted curve in good agreement with the numerical results.
Keywords: underwater explosion; peak pressure; near-field; smoothed particle hydrodynamics; dimension
effect; power fitting
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