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Table 1The d/2/ value of concrete

d/m C30 C35 C40 C50 C60

0.057 0.078 0.092 0.105 0.125 0.140

0.085 0.116 0.137 0.157 0.186 0.209

0. 100 0.137 0.161 0.185 0.219 0.246

0.122 0.167 0.196 0.225 0.267 0.300

0.130 0.178 0.209 0.240 0.285 0.320

0.152 0.208 0.244 0.281 0.333 0.374

0.203 0.278 0.326 0.375 0.444 0.500

0.280 0.384 0.450 0.517 0.612 0.690
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Table 2The concrete parameters

R P 58 E/MPa B7 )55 £ /MPa BRE/ (kg/m>)  HEMBHE ¢,/ (m/s)
C30 20 1.000 2500 600
C40 27 1.169 2500 700
C50 32 1.273 2500 730
C60 36 1.350 2500 750
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for M71 projectiles into C30 for M71 projectiles into C40
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Table 3 The projectiles parameters
Sy M71 M107 r-620 GBU-16/B MK84 0-365k D41 0540 r-620  GBU-12B/B
FigE/kg  10.67 43.89 100 447 894 9.62 15.90 43.77 100 241
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Fig. 11The relation of penetration depth and velocity

for five kinds of projectile into C40
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The scaling problems of penetration and perforation
for projectile into concrete media

WANG Ming-yang , ZHENG Da-liang, QIAN Qi-hu
(Center of Research Lab for Blast resistance Structures, Engineering Institute of
PLA University of Science and Technology, Nanjing210007, Jiangsu, China )

Abstract: An analytical model is described for characterizing the deformation and failure behavior of the concrete in
the process of penetration and perforation. According to the energy balance relationship crossing the wave front, the
continuity of movement of the surface of projectile and the energy transfer, the scaling law in penetration and perfo-
ration is uncovered, resulting in a formula for computation of penetration on wide scales and the perforation process
on a sound physical background. The proposed formula agrees well with the establised empirical equations.

Key words: mechanics of explosion; scaling relation; penetration and preforation; concrete; critical stress-intensity
factor
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