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NUMERICAL ANALYSIS OF PLANE EXPLOSIVE WAVE PROPAGATION
WITH ITS ATTENUATION BEHAVIOR IN SEMI-INFINITE MEDIUM
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(1. State Key Laboratory of Explosion Science and Technology, BIT, Beijing, 100081, China;
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Abstract: The propagation process of explosive wave under uniaxial strain conditions in semi-infinite concrete
is simulated by LS-DYNA software. The attenuation laws of plane explosive wave with the time-space in
concrete are obtained based on the Johnson-Holmquist-Cook constitute model (JHC) for concrete. The material
crushing performance due to the damage evolution formed in the concrete under blast loading is also presented.
The fitted curves of the simulation results indicate that the amplitudes of stress waves adjacent to blast sources
decrease significantly. It shows that the damage evolution of material is related to the attenuation of the stress
wave amplitude. Numerical results will provide reference for the design of blasting and protective projects.
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Table 1 Material parameters of TNT high explosive used in simulation
pl(g/em’) Dy/(m/s) Pc,/GPa A’ /GPa B’ /GPa R, R, o Eo/GPa
1.63 6930 20.60 373.8 3.75 4.15 0.9 0.35 6.0
2 JHC Bl
Table 2 Material constants used for concrete with JHC model
pl(g/em’) A B N C f¢ /GPa Smax D, D,
2.44 0.79 1.60 0.61 0.007 0.048 7.0 0.04 1.0
Efmin Pcmsh/GPa Hcrush KI/GPa Kz/GPa K;/GPa P]ock/GPa Hiock T/GPa
0.01 0.016 0.001 85 -171 208 0.80 0.10 0.004
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Fig.16 Three-dimensional display of damage
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