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Research on time-frequency characteristics of microseismic signal and

precursory characteristics of rockburst in Gengcun Coal Mine

ZHANG Guohua', CHEN Dong®’, LIN Song’
(1.Safety, Health and Environmental Protection Supervision Bureau, Henan Energy and Chemical
Industry Group Co., Ltd., Zhengzhou 450046, China; 2.School of Safety Engineering,
China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Based on the microseismic monitoring data, the time-frequency characteristics of the
rockburst events induced by mining in 13200 working face of Gengcun Coal Mine of Henan Energy and
Chemical Industry Group Co., Ltd. and microseismic events before the rockburst events are analyzed by
using fast fourier transform, wavelet packet transform and Hilbert-Huang transform. The results show
that the main frequency of rockburst is within 10 Hz, and the main frequency of the microseismic event
waveform before rockburst is within 100 Hz. The highest energy distribution frequency band is within 5
when rockburst occurs. The highest energy distribution frequency band of the previous three microseismic
events waveforms is about 10. The instantaneous energy of the six microseismic event waveforms before
rockburst is not high, indicating that there is a silent period of energy before rockburst occurs. Based on
the time-frequency characteristics of rockburst events and microseismic events before rockburst, the
precursor characteristics of rockburst are obtained. The main frequency of the microseismic event
waveform is within 100 Hz, the highest energy distribution frequency band is within 10, and the

instantaneous energy is less than 1. 5.
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Fig. 1 Arrangement of microseismic sensors in

13200 working face
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Table 1 Basic information of microseismic events in working face
A A i) i & /m fiem/]
1 2020-08-23T03:01:07 x:71122,5:2 721 ,2:.—7 3.80X10°
2 2020-08-23T02:31:50 x:70 806,y:3 237,2.:76 4.00X10?%
3 2020-08-23T02:17:45 x:71 415,y:3 025,2:36 3.20X10?
4 2020-08-23T01:28:22 x:71 624,y:2 930,2:16 1.90 X 10"
5 2020-08—-23T01:17.07 x:71 408,y:2 978,2:8 7.10X103
6 2020-08-22T19:24.27 x:71 283,y:2 958,2:0 6.40X10!
7 2020-08-22T19:15:14 x:71 107,y:2 801,2:—1 2.10X10!
8 2020-08-22T18:49:49 x:71 127,y:2 886,2:52 8.50X 10!
9 2020-08-22T17:53:13 x:71 607,y:2 864,260 3.90X10*
10 2020-08-22T17:05:01 x:71 700,y:3 090,2:16 3.80X10?
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Fig. 2 Spectrum of microseismic events in working face
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