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Table 1 Curve definitions used in the constitutive model for the C30 concrete

JE - B AR e & Ja WL 3 - 3 6 F RAGEBPE RN AR - TR Ty DG R 1 B0 T A% 0 B A 9 M AR - TR T 6 R
0 p/GPa p/GPa o,/GPa p/GPa €rp p/GPa €
0.000 0 0.0 0.0 0.03 0. 00 0. 00 0. 00 0.01
0.095 3 2.3 0.4 0.24 0.015 0.01 0.015 0.02
0.182 3 6.5 0.8 0. 55 0. 10 0.05 0.10 0.06
0.262 4 13.0 1.2 0.95 0. 50 0.25 0. 50 0. 26
0.336 5 17.5 1.4 1. 26 1. 00 0.49 1. 00 0. 50
0.405 5 22.5 1.8 1.55 5.00 2.50 5.00 2.60
0.4700 35.0 10.0 1.55 10.0 4.90 10.0 5.00
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Fig. 1 Three-dimensional simulation model Fig. 2 Meshing of the concrete target
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Fig. 3 Meshing of the explosive within the long-rod projectile
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Fig. 4 Meshing of the case of the long-rod projectile
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Fig. 5 Simulated damage graphs by penetration of the concrete target at different times
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Fig. 6 Comparison of the damage graphs by penetration of the concrete target
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Fig. 7 Simulated damage graphs of the concrete target at different times after explosion
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Damaging effect of concrete by penetration and explosion

of a long-rod projectile

LIANG Long-he , WANG Zheng, CAO Ju-zhen
(Institute of Applied Physics and Com putational Mathematics, Beijing 100088, China)

Abstract: The method and technology. which can be used to make three-dimensional numerical simu-
lations on the whole process of a long-rod projectile penetrating and exploding in a thick concrete tar-
get, are investigated. The related method and key techniques for the corresponding numerical simula-
tions are presented. The suitable constitutive model and the appropriate parameters for the target ma-
terial, C30 concrete, are determined. The three-dimensional numerical simulations are carried out on
the whole physical process of an ogive-nosed rod projectile penetrating to a depth and then exploding
in a C30 concrete target. The pictures of damaging effects of the C30 concrete target are shown for
penetration and explosion respectively. The simulated penetration results are compared with the ex-
perimental ones, and they reach good agreement qualitatively.

Key words: mechanics of explosion; damaging effect; numerical simulation; long-rod projectile; pene-

tration
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