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An Investigation on Mitigation Effect of Water Surrounding an
Explosive on Reflected Overpressure of Shock Wave

XU Hai-bin, ZHANG De-zhi, QIN Xue-jun, LIU Jun-ling, SHI Guo-kai, LIU Wen-xiang
( Northwest Institute of Nuclear Technology, Xi’ an 710024, Shaanxi, China)

Abstract: The mitigation effect of water on blast shock is investigated. The explosion is tested in a con-
fined space without and with water in order to estimate the influences of the parameters, such as water-to-
explosive weight ratio and scaled distance, on the reflected overpressure of shock wave. The results indi-
cate that the reflected overpressure of explosion immersed in water firstly increases and then decreases
with the increase in scaled distance compared with that without water. It is found that the reflected over-

pressure significantly increases with the increase in the water-to-explosive weight ratio when the scaled
L . . . .
distance is not larger than 0. 255 m/kg3. Typically, the overpressure increases eight-fold when the ratio

1
is 6. The overpressure can be decreased by 60% by using water when the scaled distance is 1. 21 m/kg?.
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Fig. 1 Schemes of the experimental setups
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Tab.1 Experimental parameters

Sy TNT S He i s

G e AR (k) O
1 60 L4585 0.255 0
2 60 B4R 0. 255 2
3 60 HIE A4 0.255 6
4 60 B4 & 0. 255 20
5 60 29| 28 1 0. 668 0
6 60 BRIL 454 0. 668 0
7 60 2| 28 0. 668 4
8 10 BRI 454 1.21 0
9 10 2| 28 1.21 4
10 10 BRI 454 1.21 11
11 10 9| 2 a8 1.21 20
12 1 W2 st 2.50 0
13 1 W2 x 2.50 10
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Fig.2 The spherical explosive immersed in water
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Fig.3 Comparison of pressure curves measured

with and without water
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Tab.2 Measured reflected overpressures at

different scaled distances

FRHES  WHIHE (mokg3) KPR/ MPa
1 0.255 0 108
2 0.255 2 >534
3 0.255 6 830
4 0.255 20 880
5 0. 668 0 16.5
6 0. 668 0 14.6
7 0. 668 4 17.6
8 1.21 0 3.25
9 1.21 4 1.25
10 1.21 11 1.24
11 1.21 20 <0.55*
12 2.50 0 0.346
13 2.50 10 0.235
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Fig. 4 The influence of water-to-explosive weight ratio on re-

flected overpressure at different scaled distances
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