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Fig. 4 Typical free pressure time history at a location 0.2 m from the charge center
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Fig. 8 The time history curve of pressure at measurement points in the slab
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blasts with different TNT masses
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Table 1 Pressure at slab center during in the air and water
blasts with different TNT masses

YEZjfE/kg KR IR /MPa 25 Hh W /MPa AHZEA5 £

0.5 48.61 7.63 6.37
1.0 63.75 24.12 2.64
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Fig. 10 Pressure at slab center blast during the
air and water blasts at different distances
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Table 2 Pressure at slab center blast during the air and
water blasts at different distances

EARBEEm K F I S HEMPa Q*ﬁfa'“%ﬁ’ M
0.6 100.89 81.31 1.24
0.8 69.64 40.10 1.74
1.0 35.19 29.79 1.18
1.2 32.53 21.85 1.49
1.4 29.99 19.85 1.51
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Dynamic responses of a concrete slab subjected to air and

underwater explosions

KONG Xiangqing, ZHAO Qian, QU Yandong, ZHANG Wenjiao

Department of Civil & Architectural Engineering, Liaoning University of Technology, Jinzhou 121001, China

Abstract The numerical simulation models for explosions in air and water are established by using the finite element software ANSYS/LS—
DYNA. The explosion shock wave speeding characteristics in different media are compared, and the dynamic responses of the reinforced
concrete slab in a typical air explosion and an underwater explosion are investigated. Furthermore, the dynamic response of the air and
underwater explosive loads is analyzed in the cases with different amounts of explosive and at different initiation distances. It is shown that
the explosion shock wave propagation is faster in the air than in the water; and the shock wave pressure is more quickly attenuated in the
water. But the pressure peak of the shock wave in the water is larger than in the air. An underwater explosion may cause a significant
damage to the concrete slab. The dynamic response of a concrete slab subjected to an underwater explosion is significantly higher than that
for an air blast with the same mass of charge, both on the surface and on the back of blasting.

Keywords reinforced concrete slab; air explosion; water explosion; shock wave speeding characteristics; dynamic response
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