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Abstract: The mathematical methods of FFT and wavelet transform are used to deal with the acoustic emission (AE) frequency
information of rock fracture firstly. Combined with the spectral distribution of AE signal, the main response spectrum of this
lithology in specific form of fracture is selected. The AE precursor advantage spectrum and its calculation method, the most
suitable short-term and optimal impending prediction parameters should be optimized, which gives a new way to monitor the
disasters of rock mass engineering. In order to prove the validity of this method, the circular tunnel model is used in horizontal
unloading tests in laboratory. The results show that the model edge wall around the tunnel is fractured at the moment of
horizontal unloading. The energy achieves 73% between 31.25 and 62 kHz, which reflects the properties of rock materials.
When it is near the breakdown (TP=2425 s), the changing coefficient of (.., becomes from 0.5 to 15, and it has
characteristics of typical disaster response. (7.8125 ~ 15.625 kHz) is the precursor advantage spectrum, and {(ps can be used
as the macro rupture of short-term and impending prediction parameters combined with the sudden emergence in (90 ~ 105 kHz)
and (13 ~ 20kHz) of AE main-frequency. The proposed method may provide new characteristic parameters for disasters
monitoring and early warning in rock mass engineering.
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Fig. 1 Typical AE signal of rock failure
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Fig. 2 Typical type of AE signal of rock fracture
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Fig. 4 Six layers of wavelet decomposition for AE of rock failure
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Table 1 6 layers of AE signal by dB6

N FTE B Xt I 3805 Xof AU A
R /kHz & {E/mV 5 IR {H/mV
CD1 250~500 -2X10*~2x10"* 0~0.03
CD2 125~250 —4x10*~4X10* 0~0.03
CD3 62.5~125 4X10°~4X107 0~0.05
CD4  31.25~625 —4X10* ~4x10* 0~2
CD5  15.625~31.25 -0.02~0.02 0~3
CD6 7.8125~15.625  —0.01~0.015 0~10
CA6 0~7.8125 -0.01~0.015 0~5
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Table 2 Spectral coefficients of AE signal

NETFES 155 4B /kHz Re il RECTFIME/ %
CDI (250 ~ 500) 3.05
CD2 (125 ~ 250) 13.64
CD3 (62.5 ~ 125) 39.61
CD4 (31.25 ~ 62.5) 34.33
CD5 (15.625 ~ 31.25) 3.39
CD6 (7.8125 ~ 15.625) 0.31
CA6 (0 ~ 7.8125) 5.69
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Table 3 Spectral values of different wavelets and main frequencies in evolution process of rock burst

CD1 CD2 CD3 CD5 CD6 CA6
5 (250~500 (125~250 (62.5~125 (31.25~62.5 (15.625~31.25 (7.8125~15.625  (0~7.8125
kHz) kHz) kHz) kHz) kHz) kHz)
1 0.83418 2.8798 16.222 49.8040 24.386 4.5181 1.3557
3 0.23281 1.164 11.528 28.6310 9.4166 5.0419 43.986
4 1.1938 11.517 33.154 30.3930 4.6578 0.63954 18.445
5 1.9975 19.432 67.885 9.5863 0.52575 0.13115 0.44207
9 3.0314 15.515 56.7 22.7440 1.0381 0.21825 0.75336
10 1.3802 9.6719 41.44 24.9070 0.75906 0.459 21.383
11 1.6563 10.254 49.787 23.9150 3.0426 0.45999 10.886
12 3.3436 14.206 54.338 23.7600 1.1101 0.12699 3.1156
13 0.39826 7.595 67.997 22.8740 0.97504 0.1188 0.042017
14 0.43093 8.0183 56.346 33.5000 1.4158 0.048129 0.24087
15 0.60345 19.069 71.085 8.9745 0.1479 0.015955 0.1047
16 0.82596 23.796 40.189 31.8560 2.3858 0.89027 0.056013
17 1.8892 18.595 37.303 32.1780 0.8118 0.31834 8.9046
18 1.6372 22.158 52.717 17.9270 3.5346 0.72733 1.2984
68117 0.20819 0.28403 0.7845 46.4600 48.782 0.41718 3.064
68118 0.22089 2.925 15.398 3.8997 76.091 0.40218 1.0633
68119 0.059677 2.8951 18.766 53.289 24.873 0.097061 0.020401
68120 0.22448 6.6673 70.924 15.7000 6.4471 0.018483 0.019206
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