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Abstract: Eight groups of axial compression tests on sandstone are conducted in laboratory. The infrasound signals of each test
process are recorded synchronously, and then the energy characteristics of each specimen are analyzed using the wavelet
decomposition method. The results show that the infrasound energy of rock failure is mainly concentrated in two frequency
bands. One is the medium frequency band with frequency range of 3.91~7.81 Hz, and the other is the high frequency band with
frequency range of 7.81~15.62 Hz. The energy of the former is higher than that of the latter. At the same time there still exists a
certain amount of energy with frequency range of 0~3.91 Hz in the signal. By comparing the energy distribution in different
frequency bands, the infrasound of rock deformation and failure can be recognized. With the increasing degree of rock
deformation, the energy with medium and low frequency bands decreases, and the energy with high frequency band increases
relatively. When rock failure is coming, the ratio of the energy in medium and low frequency bands to that in high frequency
band is near 1. The discovery of the above characteristics of infrasound during deformation and failure of rock may provide an
important basis for recognizing infrasound signals and failure warning of rock.
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Fig. 1 Loading and infrasound collection system
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Table 1 Frequency ranges of signals after decomposion (Hz)
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Table 2 Wavelet component ratios of experimental signals

NV A& B/
ﬁtﬁ: d d dJ &ﬁitt/dﬁ d d d US/U(?
v Us U¢ U! U U; Us U,
S1 1.40 57.45 39.72 1.43 0.003 41X10°  43X10°% 14x10° 1.44
S2 1.54 51.36 45.70 1.39 0.040 45X10°  86X10° 1.5x10° 1.12
S3 0.95 53.32 44.59 1.14 0.003 3.39X10° 1.75X10°% 5.34X10° 1.19
S4 2.29 59.18 36.89 0.95 0.002 1.69X10° 9.68X10° 3.62X10° 1.60
S5 2.56 55.95 40.28 1.21 0.002  2.01X10°% 8.89%X10° 3.49%10° 1.39
S6 1.79 53.80 43.08 1.32 0.002  6.01X10° 1.05X107 1.69%X107 1.25
S7 1.93 53.29 43.42 1.35 0.003  4.65X10° 6.75X10° 1.89X107 1.23
S8 1.45 50.69 46.31 1.55 0.030 3.9X10°  5.1X10°%  1.42%X107 1.09
73 0.708 21.68 71.98 5.61 0.010 7.64X10° 3.14X10° 6.65X10° 0.30
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