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Experimental study on characteristics of stress wave propagation in mesoscale
and complex rock mass by microseismic monitoring
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Abstract: By using the digital multi-channel microseismic monitoring system, the characteristics of blast stress wave
propagation in deep complex and mined-out area and upper fractured rock mass are tested. The wave velocity is acquired by the
curve fitting method, which uses the P wave triggering time and propagation distance. The results show that the wave velocities
in deep complex and mined-out rock mass and upper coagula rock mass are obviously different. Fitted the curve by using the
stress wave amplitude and propagation distance, it is found that the stress wave amplitude decreases in the form of power when
the propagation distance increases. By using the signal spectrum analysis and filtering, the attenuation coefficient and frequency
are in cubic polynomial relations, and the attenuation of the high-frequency wave is more obvious. The average quality factors
in deep complex and mined-out area and upper fractured rock mass, are calculated and they are 4.055 and 2.478, far less than
those of the original rock mass, indicating that the mined-out area and fracture have great influence on the stress wave
propagation.
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Fig. 1 Computational model for wave velocity
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Fig. 5 Blasting stress wave
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Tablel Velocity data

R ik skl i AR IR R R A PR

FITR= /ms BB d/m /mv
30 171.3 310.1015 76.02
1 178.4 364.1869 156.00
29 180.5 355.3935 131.00
13 191.8 478.8244 61.48
28 193.9 405.1786 81.12
3 201.5 481.0792 66.95
27 201.9 459.1641 54.95
14 206.9 532.7578 52.73
26 210.7 520.5273 30.88
21 214.1 587.9765 26.81
15 218.3 534.2797 40.41
25 218.3 536.7724 35.47
12 223.3 616.0225 49.90
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Fig. 6 Velocity fitting
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Fig. 7 Change of wave amplitude with propagation distance
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Fig. 8 Spectral analysis of sensor signal No. 1
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Table 2 Wave frequencies of all sensors

R ExX A RS E=Ca
%5 /Hz %5 /Hz
30 126.950 26 68.360
29 97.660 14 24.410
1 107.420 15 34.180
27 19.530 25 63.480
13 78.125 21 48.830
3 48.830 12 48.828
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Table 3 Results of attenuation coefficient
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Table 5 Velocity data

Table 4 Results of O value e gs P S Y fih % F 1] o KR AR
B IE Hl/Hz m AT O TR /m /ms /mv
0~40 2.300 d-6 57.28627 10988.7 883.7
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Table 6 Results of attenuation coefficient
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Fig. 14 Change of attenuation coefficient with frequency
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