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Fig. 2 The grid graph of computational domain partition and the schematic diagram of data communication
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Table 1 The model of TNT charge

Charge quantity Charge radius Space grid step Computational domain
Cave / (k) /(m) /(mX mX m) /(mX mX m)
1 100 0. 244 0.04X0.04X0.04 25.0X26.0 X5.0
2 200 0. 306 0.04 0. 04X0.04 25.0X26.0 X5.0
3 400 0. 386 0.04 0., 04X0.04 25.0X26.0 X5.0
4 500 0.416 0.04 0. 04X0.04 25.0X26.0 X5.0
S 800 0. 486 0.04 0. 04X0.04 25.0X26.0 X5.0
6 1000 0.525 0.04 0. 04X0.04 25.0X26.0 X5.0
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Table 2 The performance parameter of Table 3 The parameter of equation of state
TNT explosive detonation for TNT explosive
po/(g/em®)  pe/(GPa) C/(m/s) eo/(k]/g ko ki b
1. 60 18.5 6970 7.0 3.0 3.16 1.0
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Fig. 4 Two-dimensional and corresponding three-dimensional numerical simulation results
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The 3-D Numerical Simulation for Different Explosive Charges
in the Fortifications

REN Hui-Lan,NING Jian-Guo, XU Xiang-Zhao

(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract ; The basic principle and the parallel design strategy of the PMMIC-3D parallel program which
using Euler method based on the message passing interface (MPI) mode were stated. After numerical-
ly stimulating the fortification mode,it can be seen that the results of numerical stimulation basically
match with the reality and the physical laws. The shock waves of explosive detonation in fortifications
not only had a higher peak overpressure,but also had a longer duration of action. When the shock wave
met the wall,it would reflect and produce the reflected high pressure. Because of the diffraction con-
vergence, the local high pressure would be brought about in a certain region behind the wall,in which
the destructive effect was much larger compared with the shock waves of air explosion. The propaga-
tion process and the interaction of shock waves can be seen clearly by the numerical stimulation,which
can determine the arrival time of the shock waves at various positions. The optimal explosive charge
can be ensured by comparing the overpressure value of shock waves at different places.

Key words: message passing interface (MPD) ; Euler method;explosion and shock;numerical simulation
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