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Abstract: The purpose of this paper is to investigate the equivalent ground shock effects of hypervelocity impact
and shallow buried explosion in rock. Based on the similarity of craters resulted from hypervelocity impacts and
shallow buried explosions, the crater can be regarded as the source of ground shock effects, and the equivalent
relationship between hypervelocity impact and shallow buried explosion can be established assuming that ground
shock energies of them are equal. The relationship between the equivalent charge and the dimensionless impact
velocity was obtained, and a simplified expression of the energy conversion coefficient was given. Experimental
results of hypervelocity impact on granite indicates that the ground shock waves of equivalent charge explosion
and hypervelocity impact are highly similar, which verifies the validity of the equivalent method in the case of a
large enough dimensionless impact velocity. When the dimensionless impact velocity increases, both the

equivalent charge and the energy conversion coefficient increase. Based on the equivalent method, the relationship
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curves between the safe thickness of protective layer and the mass of projectile were obtained with the impact

velocity of 5 Mach, 10 Mach and 15 Mach respectively.

Key words: rock mechanics; hypervelocity impact; shallow buried explosion; crater effect; ground shock effect
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Fig.1 Diagram of hypervelocity impact crater!!
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Table 1 Conversion of hypervelocity impact granite test results and shallow equivalent charge

FE BdEE volm + 5T BRAAEEEE M(1)  BUAE mm BTEE Rmm JEHITEE N SRR Qg BEERRAL ()
1 1829 1.220 29.016 92.484 3.19 1.52 0.39
2 2231 1.487 45.000 137.484 3.06 4.87 0.85
3 2806 1.871 51.984 142.488 2.74 5.09 0.56
4 2878 1.919 60.012 167.508 2.79 8.35 0.87
5 3200 2.133 57.996 193.752 3.34 14.42 122
6 3542 2.361 61.992 235.008 3.79 28.14 1.94
7 3558 2372 65.300 230.500 3.53 25.22 1.72
8 4135 2.757 65.016 282.492 434 54.30 2.75
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RPN SR RN LT T e TR 8 kS 778
B/em wgfi s JyMPa FHERl/ms  WEAHFEJ)/MPa FHEER [il/ms
10 402 0.007 3 401 0.0100
15 228 0.0108 230 0.0120
20 153 0.014 4 160 0.012 5
25 112 0.0180 120 0.0128
30 86 0.0220 90 0.0126
70 26 0.050 1 25 0.0100
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Fig.9 Peak stress fitting of equivalent charge explosion
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5 il Mkg  SRARSEAR ro/m #RACKRE Lm BLERAIVARE h/m SRR L Qg SHAERKI M ANEHEE hym
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22 398.77 1.30 48.55 51.05
30 861.78 1.30 54.03 56.72
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Fig.10 Minimum thickness of protective layer for impact of

hypervelocity projectile on granite
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