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Figure 1 Response region of concrete.
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Figure 2 (Color online) Schematic of the reinforcement constraint
effect on concrete during penetration.
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Figure 3 Interface velocity versus cavity-expansion velocity. (a) Incompressible material; (b) compressible material.
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Figure 4 Interface velocity versus concrete strength. (a) Incompressible and plain concrete; (b) compressible concrete with 6% reinforcement ratio.
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Figure 8 Region radius of concrete versus penetration velocity.
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Figure 11 (Color online) Finite element model of projectile, steel, and concrete target. (a) Reinforced concrete model; (b) parameters of steel.
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reinforced concrete target.
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Table 2 Parameters of concrete material in K&C model”

e Bl
ot Rt
P (kgm™) 2440
TARALE 0.2
Ft (MPa) 4
Ay (MPa) 48
RSIZE 3.94x10
UCF 145

a) RPRSIZE, UCF A% A%, @il 2 A RITHUE SR
BUFE), TR MR 1 P IR ARATRIE BT,

Bl 13 (2% R ) AR VR e - UK BB . (a)
BRI TSR, (b) Ja R MR

Figure 13 (Color online) Simulation results of projectile penetration
into concrete target. (a) Simulation result of front; (b) simulation result
of rear.
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Figure 14 Residual velocity of projectile penetration in finite-element
simulation and experimental.
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Figure 16 (Color online) Method of strain selection.
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Figure 18 Relationship of radial/circumferential strain with radius at Loc-1. (a) Radial strain of concrete; (b) circumferential strain of concrete; (c)
radial strain of reinforced concrete (3%); (d) circumferential strain of reinforced concrete (3%).
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Figure 19 (Color online) The region size at Loc-1. (a) Concrete; (b) reinforced concrete (3%).
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Figure 20 (Color online) The region size at longitudinal section in the target. (a) Concrete; (b) reinforced concrete (3%).
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Figure 21 (Color online) The Mises equivalent stress of steel.
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Figure 22 The Mises stress distribution curve of steel.
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Figure 24 The relationship of crushed/cracked interface velocity with
penetration velocity.
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Study on the cavity expansion response of the concrete target
under penetration

DENG YongJun'?, CHEN XiaoWei® & YAO Yong'”

" Shock and Vibration of Engineering Materials and Structures Key Laboratory of Sichuan Province, Mianyang 621000, China;
* School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang 621000, China;
3 Advanced Research Institute for Multidisciplinary Science, Beijing Institute of Technology, Beijing 100081, China

Based on the theoretical model of dynamic cavity-expansion of reinforced concrete, the effect of volume reinforcement
ratio and concrete strength on interfacial velocity of each region was analyzed. The method for calculating the size of
cracked region and crushed region under different velocities was proposed, and the influences of the reinforcement ratio
and the concrete strength on the size of each region were discussed. Further the variation law of damage region was
obtained. In addition, with the LS-DYNA, the threshold values of concrete, ultimate compressive strain and ultimate
tensile strain, were used to identify and divide the expansion response region of concrete target cavity. And the sizes of
concrete response region are obtained. Moreover, the influence of reinforcement ratio, mesh spacing and other
parameters on the size of each response region was analyzed.

reinforced concrete, dynamic cavity-expansion theory, division methods, constrained effect, reinforcement ratio
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