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ANALYSIS OF ACOUSTIC RESPONSES TO ROCK CORE UNLOADING-
DISTURBANCE BASED ON WAVELET TRANSFORMATION

YU Jin', ZHAO Weibing®, LI Xiaozhao?, XU Mingjie?, LU Xuwen®
(1. Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210029, China;
2. Department of Earth Sciences, Nanjing University, Nanjing, Jiangsu 210093, China)

Abstract: According to the present national standards, the square of the ratio of longitudinal wave(P-wave)
velocity of rock mass to that of rock block is defined as intactness index of rock mass. It is well known that the
P-wave velocity of in-situ rock mass is believed to be lower than that of relevant rock block commonly. The more
broken the rock mass is, the lower its P-wave velocity than that of rock block is. Acoustic logging and wave
velocity measurement of rock cores are applied to bedrock of Nanjing subway engineering. It is found that most
wave velocities of rock mass are greater than those of rock cores; and the cause is unloading-disturbance influence
on rock cores. In order to analyze the acoustic responses of rock core unloading-disturbance more availably,
wavelet transformation method is applied to decompose the rock core acoustic signals into wavelet components
belonging to various frequency channels; and weight spectrum parameters are given after time-frequency analysis
of the channel signals. There are good relationships between the data of rock core acoustic signals and rock core
sensitivity degree of unloading-disturbance. It indicates that the wavelet transformation method is superior for rock
cores unloading-disturbance analysis.

Key words: rock mechanics; wavelet transformation; rock core unloading-disturbance; wave velocity; spectrum
parameters
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Fig.3 Wavelet transformation of acoustic exciting wave signal of transducer
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Fig.4  The 5th wavelet transformation and spectrum of borehole XND16
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Table 3  Spectrum parameters results of borehole XND16

IR Sl GRS ok A A B

FEdh 5

K fHZ b KEZ L
XND16 - 1 1.000 0.893 1.000
XND16 -2 0.529 0.875 0.446
XND16 - 3 0.319 0.964 0.506
XND16 - 4 0.050 0.179 0.121
XND16 -5 0.243 0.929 0.208
XND16 - 6 0.267 1.000 0.271
XND16 -7 0.062 0.127 0.094
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