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Fig. 1 Geometry of the reinforced concrete (RC) slab Fig. 2 Experimental device
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Table 1 Measured parameters for explosion experiments in air

BAETR  ARG R W%  m/kg  d/m  w/mm  r/mm
1 A 1000 mm X1 000 mmX40 mm 1. 34 0. 31 0.4 15 90
2 B 1000 mm X1 000 mmX40 mm 1.34 0.46 0.4 29 120
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Fig. 5 Shock wave pressure contours for half model
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Fig. 6 Rebar arrangement Fig. 7 Cross-section view of the numerical model
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Table 2 Comparison of results from simulations and tests

Fig. 11 Numerically simulated damage of RC slabs

corresponding to experiments 1 and 2
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Fig. 12 Vertical velocity-time and displacement-time curves of the middle points in the RC slabs

under different blast loadings corresponding to different charge weights
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Fig. 14 Side-viewed damage distribution of RC slabs in 1 kg TNT charge case at different times
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Anti-explosion performances of square reinforced concrete slabs
under close-in explosions”

WANG Wei, ZHANG Duo, LU Fang-yun, TANG Fu-jing, WANG Song-chuan
(Institute of Technical Physics, College of Science, National University of Defense Technology ,
Changsha 410073, Hunan, China)

Abstract: To identify the anti-explosion performances of reinforced concrete (RC) slabs, close-in ex-
plosion experiments were conducted for square RC slabs supported unidirectionally, in which the RC
slabs were loaded by TNT charges. Based on the commercial hydrocode AUTODYN, a three-dimen-
sional solid model including explosive, air and RC slab with concrete and reinforcing bars being sepa-
rated was developed by using the gas-solid coupled technique to simulate the dynamic response of the
RC slabs. In the numerical simulation, the strain rate effects were taken into account on the dynami-
cal constitutive behaviors of the sophisticated concrete and reinforcing bar materials. Sequentially. the
corresponding damage mechanisms and failure modes of the RC slabs were analyzed under different
TNT charge weights. The dynamical evolution process of RC slabs was observed realistically from
cracking and breaking-up of the concrete, yielding and rupturing of reinforcing bars to local perfora-
tion. The damage of the RC slabs by the numerical simulation is in good agreement with the experi-
mental results. And with the increase of the TNT charge weights, the failure mode of RC slabs grad-
ually changes from overall flexure failure to local punching failure.

Key words: mechanics of explosion; anti-explosion performances; explosion load; reinforced concrete

slab; damage mode
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