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Table 1 Measured values and calculated value of penetration depths

Initial velocity/(m/s) P.,/(m) P /(m) Error/(%)| Initial velocity/(m/s) P.,/(m) P./(m) Error/(%)
304 0. 554 0.410 —25.99 452 0. 960 0. 811 —15.52
313 0. 590 0.428 —27.45 492 1. 041 0.928 —10. 85
435 1. 030 0.775 —24.75 629 1. 550 1.329 —14. 26
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Fig. 5 Deceleration-time histories at different initial velocities
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Fig. 8 Velocity-time and displacement-time histories of projectiles at different impact velocities
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Table 2 Calculated values of penetration depth at different steel mesh sizes (Unit:m)

Initial velocity/(m/s)

Dimension/(m)

304 313 435 452 492 629 720
0.08 0.410 0.428 0.775 0.811 0.928 1. 329 1.706
0.06 0.395 0.410 0.742 0.779 0.898 1.292 1. 657
0. 04 0.364 0.376 0.653 0.696 0.816 1. 225 1.521
0.02 0.316 0.322 0.424 0. 441 0.507 1.017 1.221

Note: The dimension in Table 2 is the length side of square steel mesh.
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Table 3 Calculated values of penetration depth at different steel bar sizes (Unit:m)

Initial velocity/(m/s)

Diameter/(m)

304 313 435 452 492 629 720
0. 006 0.410 0.428 0.775 0. 811 0.928 1. 349 1.706
0.012 0.348 0. 360 0.625 0.665 0.785 1. 20 1.472
0.018 0.320 0.327 0.478 0.516 0.638 1. 117 1.282
0.024 0.300 0.306 0.407 0.424 0.490 1. 001 1. 197
0. 030 0.285 0.290 0.367 0.379 0.414 0.832 1. 135

Note: The diameter in Table 3 is the diameter of steel bar.
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Research on the Effect of the Projectile Penetrating into the Reinforced
Concrete Targets at the Intersection of the Steel Bar

MU Chao-Min, REN Hui-Qi

(Luoyang Institute of Hydraulic Engineering and Technology Luoyang 470123 ,China)

Abstract ; Considering direct interaction of the projectile with the steel bar,the approximate model of
the projectile penetrating into the reinforced concrete is established. Using this model, the acceleration-
time history is obtained. Calculation data are in agreement with experimental data. The model is used
to analyze the effect of steel bar size,steel bar mesh size and steel bar configuration on the penetration
depth and the overload effect in penetration process. The results indicate that when the projectile pene-
trates into the reinforced concrete targets at the intersection of the steel bar, the steel bar mesh size
and steel bar size have an important influence on the penetration; when the projectile has small kinetic
energy,the first layer of steel consumes most of kinetic energy. On the other hand, no matter how
much the steel bar mesh size is, part of kinetic energy is used up by the first layer of steel when the
projectile has large kinetic energy.

Key words: explosion mechanics;penetration; projectile;reinforced concrete



