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Influence of underground fault on blasting vibration propagation based on

Wavelet Packet Theory
JIA Haoqi' ,HUANG Yonghui* ,ZHANG Zhiyu'
(1. Faculty of Land Resources Engineering, Kunming University of Science and Technology Kunming 650093, Chinaj;
2. Faculty of Electric Power Engineering. Kunming University of Science and Technology, Kunming 650093, China)

Abstract; To investigating the influence of faulting on blast vibration wave propagation in an underground metal
mine in Yunnan,the measuring points are arranged in the north and middle part of 3736 and the south and middle
part of 3736, respectively. Using as a research object the actual blast vibration data collected from an underground
metal mine in Yunnan, based on the wavelet packet transform, the HHT algorithm, and the STFT algorithm, the
attenuation law of the blast vibration wave is investigated. The results show that the instantaneous energy amplitude
of the vibration wave of a subsurface metal mine in Yunnan reaches 10X 10~ *dB before the fault and 1. 5X 10 *dB
after the fault,and the instantaneous amplitude of the energy attenuates by as much as 85%. This fault will perturb
the energy distribution of the vibration wave to some degree and retard the rapid rise of the vibration energy. After
the vibration wave passes through the fault,the low-frequency energy attenuates by 60% ,the high frequency energy
by 71% ,the total energy power by 77 % ,the high frequency energy by 18% ,the low frequency energy by 17 % ,and
the overall energy power by 15%. Once the blast vibration wave has passed through the defect,a large amount of
high-frequency energy is filtered out,and the overall energy distribution exhibits a trend toward the low-frequency
domain.

Key words: blasting vibration; underground fault;main frequency of vibration;wavelet packet transform
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Fig. 1 Site and measurement point map
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Table 1 Summary of blasting vibration monitoring results in fault area
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Table 2 Summary of blasting vibration monitoring results in fault-free area
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Fig. 2 Waveform of on-site measurement points
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Table 3 Energy distribution in areas with faults
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Table 4 Energy distribution in fault-free area
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