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Comparison Analysis on High-Pressure Gas Cracking
and Explosive Blasting Vibration
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Abstract; In order to explore the difference of vibration characteristics between high-pressure gas cracking and
explosive blasting. The equivalent relationship between different gas pressure and explosive was established according
to the blasting energy method of compressed gas and water vapor vessel,and the vibration test of high pressure gas
blasting and explosive blasting in rock mass was designed and carried out. Based on the test results,the duration and
vibration velocity of the 2 types of blast vibration were analyzed ,and the wavelet packet transform technique was used
to compare the distribution pattern of the energy of the 2 vibration signals in the frequency domain. The results show
that the vibration duration of high-pressure gas cracking is much longer than that of explosive blasting,and the dura-
tion of both blasting vibrations decreases with the increase of distance. High-pressure gas blasting vibration duration
decreases with the increase in burst pressure,but the duration of explosive blasting vibration increases with the large
increase in mass. The peak vibration velocity of high-pressure gas cracking is smaller than the explosives blasting,but
with the increase of distance,the peak value of 2 kinds of blasting vibration tends to be close,and high-pressure gas
cracking vibration velocity than explosive blasting decay slowly. The main frequency bands of the two blast vibration
signals shift to lower frequencies as the distance increases,and the proportion of energy in the main frequency band
gradually decreases. Compared to explosive blasting, high-pressure gas cracking vibration signals are much lower and

narrower in frequency, more concentrated in the frequency domain,and have a higher percentage of energy in the
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main frequency band.
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Fig. 1 High-pressure gas blasting device and schematic diagram
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Table 2 Explosion pressure of high pressure gas and

corresponding explosive equivalent

BESEE S/ MPa 5 10 15 20
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Table 1 Material parameters of the test model
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24.31 2.45  8.31 2.03

(b) W SR
(b) Schematic layout of the measurement points
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Fig. 2 Schematic diagram of measuring points and test process( unit;cm)
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Table 3 Test results
2GR RESEEH
e YEZh WS IEERE, s BE/ HBEYE/ WA BERE S
WE/s BEE/m  (ecm-s™') BFE/ms MPa kg BEE/em (em-s™') BfjE/ms
0.1 35.27 44 10 4.81 521
] 2.3 0.2 17.45 42 5 2.3 20 2.87 503
0.3 9.74 40 30 1.92 451
0.4 5.92 38 40 1.13 423
0.1 41.67 46 10 6.11 467
5 4.6 0.2 19.42 45 10 4.6 20 3.48 432
0.3 12.38 42 30 2.33 398
0.4 9.04 40 40 2.37 352
0.1 47.55 50 10 7.72 387
3 6.7 0.2 20.84 47 15 6.7 20 5.12 369
0.3 17.19 43 30 4.26 340
0.4 8.94 42 40 2.47 286
0.1 48.75 55 10 9.75 411
4 9.3 0.2 23.42 49 20 9.3 20 5.42 342
0.3 15.40 47 30 4.89 291
0.4 10.48 45 40 3.84 274
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Fig. 3 Explosive blast vibration wave
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Fig. 4 Vibration wave of high-pressure gas cracking
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Fig. 5 Variation rule of two kinds of vibration duration
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Fig. 6 Attenuation law of peak vibration velocity
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Fig. 10 High pressure gas energy distribution of cracking vibration signal percentage histogram
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