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Experimental Investigation of Ground Reflected Overpressure
of Shock Wave in Air Blast
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Abstract; In order to investigate the parameters of shock wave in air blast, the ground reflected overpres-
sures of TNT, HLO(RDX 95% + Wax 5% )and HL15( RDX 80% + Wax 5% + Al 15% ) at different lo-
cations were tested. Test resultes show that the peak overpressures of HL15 are maximal at 3 m, 4 m and
5 m from the center of explosion compared with TNT and HLO. The peak overpressures of three explosives
get closer to each other at 7 m, 9 m and 12 m from the center of explosion with the increase in distance.
Power exponential formulas are used to fit the relationship between peak overpressure and scaled dis-
tance. The fitting results show that the magnitude order of peak overpressures is HLO =HLI5 > TNT for
R=<2.6 m; the magnitude order of peak overpressures is HL15 > HLO >TNT for 2.6 m < R<17.7 m.
The pre-exponential factor k of HLO is larger than those of HL15 and TNT, and the attenuation coefficient
a of HLO is larger than those of TNT and HLL15. As shown above, k£ and a codetermine the magnitude of
the reflected overpressures. In the power exponential fitting formulas, the power exponential relation of

parameters gets linear after taking logarithm, and the extrapolated data obtained by formula is more close
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to the experimental value. The power exponential formulas could be used as empirical formulas for stud-

ying the ground reflected overpressure in air blast.

Key words: ordnance science and technology; air blast; reflected overpressure; similarity relationship;

power exponential fitting
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Fig.2  Pressure-time curve of TNT explosion at 4 m

from the center of explosion
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Fig.3 Pressure-time curves of TNT explosion at left

and right locations
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Fig.4 Reflected pressure-time curves of TNT explosion

at different distances
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Fig.5 Voltage curves of the three explosives at 5 m
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Tab.1 Test and average overpressures of the three
explosives at different locations \
WL BB/ m
K2 HF
¥E 3 4 5 7 9 12
1 1.379 0.570 0.319 0.147 0.091 0.048
2 1.232 0.760 0.352 0.153 0.094 0.050
TNT 3 1.352 0.642 0.358 0.154 0.109 0.041
4 1.410 1.146 0.452 0.190 0.099 0.046
M 1.343 0.779  0.370 0.161 0.098 0.046
1 1.924 1.075 0.590 0.174 0.099 0.044
2 1.741 - 0.375 0.342 0.134 0.046
HLO 3 1.918 0.986 0.503 0.197 0.105 0.053
4 1.790 1.343 0.352 0.297 0.099 0.069
SEYMH 1.843  0.851 0.455 0.252 0.109 0.058
1 1.913 1.081 0.603 0.190 0.112 0.061
2 1.842 1.174 0.476 0.258 0.121 0.057
HL15 3 1.878 0.880 0.450 0.168 0.094 0.048
4 1.829 1.174 0.454 0.254 0.118 0.051
FHE 1.866 1.077 0.496 0.217 0.111 0.054
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Fig.6 Average and test overpressure values of HL1S
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