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Table 1 Material parameters of concrete in the K& C model

W/ (kg m ) WK o./MPa  A,/MPa  RSIZE UCF
2 440 0.2 4 —48  3.94X10? 145

2 BEmRs KD

Table 2 Material parameters of projectilet's]

B/ (kg e m*) MR /GPa AL JE RGBS /MPa 2R Rk 0 A8
7 910 210 0.3
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Fig. 3 Damage of a concrete target penetrated by the projectlie the the initial velocity 749 m/s at different moments
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Fig. 4 Numerical simulation and experimental™'!! results of a projectile penetration into a concrete target
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Table 3 Residual velocities of projectiles
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VIREERE/ (m - s ) ;gtg/( ﬁw) VI (m e s ) ;ﬁttg/( ﬁm)
301 0 0 606 449 454
381 136 157 749 615 616
434 214 234 1 058 947 936
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Cavity expansion response of concrete targets under penetration

NIU Zhenkun', CHEN Xiaowei*?, DENG Yongjun'*, YAO Yong'*
(1. School of Civil Engineering and Architecture . Southwest University
of Science and Technology, Mianyang 621010, Sichuan, China;
2. Shock and Vibration of Engineering Materials and Structures Key Laboratory
of Sichuan Province, Mianyang 621010, Sichuan, China;
3. Advanced Research Institute for Multidisci plinary Science ,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: The LS-DYNA was used to simulate the process of a rigid projectile normally penetrating
into a concrete target. Based on the two threshold values of ultimate compressive strain and ultimate
tensile strain of the concrete, the cavity expansion response regions of the concrete target were identi-
fied and the size of each concrete response region in the penetration process was obtained. The effect
of the penetration velocity on the crushed and cracked regions of the concrete was analyzed. The rela-
tionships between the boundary expansion velocity of the crushed /cracked regions and the penetration
velocity were discussed. The results indicate that with increasing the initial impacting velocity. the in-
terface velocities of the crushed/cracked regions and the radius of the crushed region increase, but the
radius of the cracked region decreases. At last, the cracked region may disappear when the penetration
velocity achieves a certain critical value.

Keywords: concrete; penetration; cavity; expansion response region; interface expansion velocity
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