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Effect of coarse aggregate type on residual velocity of rigid-projectiles-perforating concrete targets
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Abstract ;

of various mediums on concrete mechanical properties. Algorithms for forming and distributing random 3D spherical coarse

On projectile perforating concrete targets, a concrete mesoscale model can be used to describe the effect

aggregate were proposed. A 3D finite element mesoscale concrete model consisting of mortar matrix and coarse aggregate
was established based on the theory of background element and material identification. The interfacial transition zone was
simplified as a kind of contact between elements. Based on this model, a continuous finite element code was used to
simulate the process of rigid-projectiles perforating concrete targets and the effects of 3 different coarse aggregates on
residual velocities were analyzed. The results indicated that the strength and density of coarse aggregate affect the residual
velocity under lower and higher impact velocities, respectively.
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Fig. 1 Fuller’ s grading curve
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Fig.2 The mesh model of concrete mesoscale structure
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Tab.1 The material constants and

determination of coarse aggregate

S pALER AAERPE FREEIUE
Ry/(Mg-mm™) 2.66x107° 3.70x10™°  2.53x10°°
G/MPa 3.00 x10*  9.02 x10* 3.04 x 10*
A 1.01 0.93 0.93
B 0.68 0.31 0.088
C 0.005 0.00 0.003
M 0.76 0.60 0.35
N 0.83 0.60 0.77
EPSI 1.00 1.00 1.00
T/MPa 150 200 150
SFMAX 0.2 N/A 0.5
HEL/MPa 4500 2790 5950
PHEL/MPa 2730 1 460 2920
DI 0.005 0.005 0.053
D2 0.70 1.00 0.85
K,/MPa 5.56 x 10* 1.31 x10° 4.54 x 10*
K,/MPa -2.30x 10" 0.00 -1.38 x10°
K;/MPa 2.98 x 10° 0.00 2.90 x 10°
BETA 1.00 1.00 1.00
FS 0.80 0.80 0.80
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Fig. 3 Stress versus strain of various materials in the single

element simulation of unconfined uniaxial compression
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Fig. 4 The numerical simulation model

of rigid projectile perforating concrete target
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Fig.5 The section of simulation results of rigid projectiles perforating concrete targets

with 3 different types of coarse aggregate while impact velocity is 1 000 m/s
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Tab. 2 The residual velocities of rigid projectiles perforating
concrete targets containing different types of

coarse aggregate under various impact velocities

F FIAHERE/ (m - s7")
(mes™) ey RERREIE RIEME
400 235.16 222.44 215.20
500 346.26 337.56 331.89
600 449.97 447.42 440. 50
700 553.82 552.17 545.34
800 656.48 653.11 641. 64
900 752.75 751.19 737.93
1000 856.21 852.26 830.63
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Fig. 6 The simulation result of residual

velocityversus impact velocity
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