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Acoustic signal characteristics in rockburst process
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Abstract In order to explore the characteristics of rockburst acoustic signals laboratory experiment was
conducted to simulate the process of granite rockburst using the true-triaxial rockburst test system developed
in-house. The acoustic signals were monitored during the rockburst process. The characteristics of waveform

spectrum and fractal of acoustic signals of rockburst process were studied. The results showed that the variation
characteristics of waveform reflected the main failure process of rockburst. In the rockburst process a relatively
quiet period of the acoustic signals i.e. the amplitude of waveform becoming quite low close to the moment of
rockbursting was discovered. Furthermore the value of time fractal dimension of amplitude declined continuously
to the lowest value after increased to a peak during a period of time can be regarded as an indication of rockburst.
During the process of rockburst different failure phenomena have different spectrum features the main frequency
value of acoustic signals has a tendency of changing from high to low the spectrum form experience an
alternating process of multimodal and unimodal. In conclusion acoustic signals in rockburst process have distinct
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characteristics and inner evolution laws on waveform time fractal dimension of amplitude and frequency
spectrum. Therefore the acoustic signals can be regarded as the precursor information for rockburst prediction.
Key words rock mechanics rockburst acoustic signal fractal spectrum analysis
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Fig.2 The true-triaxial rockburst experimental system
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Table 1  Test scheme
(MPa-s 1/) o,/MPa o, IMPa
Y1 1.20 30 5
Y2 0.05 30 5
Z3 0.50 30 5
2.5
2 4
Y1
Vv
2
Y2

2
Table 2 Phenomenon and the results of different tests
IMPa
166 MPa 30s
46 s 51s
Y1 240 6l s
62 s
154 MPa
Y2 164 100 s 200 s
287 MPa
9s 19 s
Z3 320
63 s
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Fig.6 Rockburst failure phenomenon corresponding to the key points of acoustic waveform
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Table 3 Comparison of spectrum features of different failure
phenomena
IkHz
2'10" 9.85 0.004
2'38" 10.13 0.017
2'53" 10.17 0.033
2'59" 2.13 9.737
305" 8.77 0.005
306" 4.41 0.023
307" 0.52 4.310 6
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