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Fig. 10  Stress variation nephograms obtained from numerical simulation
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Table 2 Comparison of signal characteristics

1 800-2 500 Hz

Signal RMS frequency/Hz energy percentage/% Shock factor
Analog signal 2473.01 33.39 5591
Shock signal 1 2190.45 31.76 107.03
Shock signal 2 2262.70 26.53 125.57

Noise signal 2239.34 16.87 9.92
Human voice signal 1979.62 12.97 7.17
Mechanical signal 1 080.73 3.63 19.24
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Frequency Characterization of Stress Wave Vibration Signals
in Rock Mass under Impact Loading

FENG Jiaxing', YUAN Liwei’, PENG Ji’, CHEN Minghui’, CHEN D#%, QI Zhuo’

(1. School of Land and Resources Engineering, Kunming University of Science and Technology,
Kunming 650093, Yunnan, China,
2. School of Public Safety and Emergency Management, Kunming University of Science and Technology,
Kunming 650093, Yunnan, China,
3. BaoShan Vocational College, Baoshan 678000, Yunnan, China)

Abstract: Rock body will generate signals with different frequencies under the impact of external loads.
This paper monitors the stress wave signals before and after the rock body is subjected to transient impact
loads through the fiber-optic monitoring system with homemade probes, and conducts time-frequency
analysis of the experimental monitoring signals using the robust local mean decomposition (RLMD) method
combined with the fast Fourier transform (FFT). After that, LS-DYNA software is used to simulate the
impact load applied to the rock body and generate the stress wave, and the frequency of the stress wave is
verified against the frequency of the experimentally monitored stress wave. Finally, the relationship between
the simulated stress wave frequency change under the change of elastic modulus and density is analyzed.
Results show that the signals monitored in the field will appear as multiple signals with great amplitude after
spectral decomposition of 1500-2300 Hz after the impact is applied in the field, which is consistent with the
simulation result of the time-frequency analysis of the stress wave in the main frequency signal of 2203 Hz,
and the opposite trend to the frequency change indicated by the one-dimensional planar stress wave
derivation, which will be the next step of the research issue.

Keywords: time-frequency analysis; eigenfrequency; shock loading; vibration signals; fiber-optic sensing
technology
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