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Table 1 Table of blasting parameters

B HH BB CFAB /M B ALK /m ROk B2 kg
2023.07.30 111 9.6 1065.6 95
2023.08.27 117 9.3 1088.1 90
2023.09.23 115 9.3 1069.3 87
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Fig.2 2023.07.30 Blasting vibration waveform monitoring results (a—Machine 1; b—Machine 2; c—Machine 3; d—Machine 4)
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0.003 0.0015
@ (b) (©
0.002 | 0.0008 - 0.0010
0.001 - 0.0004 | 0.0005 |-
g 2 g
Fe 0.000 i 00000 L o 0.0000
E B E
-0.001 - -0.0005 |-
-0.0004
-0.002 | -0.0010 |
-0.0008
0,003 . . . . . . . . . . 00015 . . . . .
-500 0 500 1000 1500 2000 -500 0 500 1000 1500 2000 -500 0 500 1000 1500 2000 2500
i /ms 1] /ms A /ms

4 2023.09.23 AR SHIE B AR (a—— S Hl; b——"FHl; c—=5 )
Fig. 4 2023.09.23 Blasting vibration waveform monitoring results (a—Machine 1; b—Machine 2; c—Machine 3)

F 2 2023.07.30 SRR W45 R R R 3 2023.08.27 HEAER o W 45 SRL R
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Table 4 2023.09.23 Blasting vibration monitoring results summary
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Table 5 2023.07.30 Energy proportion of different frequency bands
BB Y S i 2% Bt /Hz — S HLEE N /% =N = g ) = S HLRE & A7 L /% P45 HLAE B /%
1 0~15.62 26.43 14.09 24.45 8.98
2 15.62~31.20 16.42 13.13 22.58 10.59
3 31.2~46.87 13.97 12.33 12.04 14
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5 62.5~78.12 9.24 9.24 9.31 12.59
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8 109.37~ 125 6.86 14.13 7.28 17.01
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Study on the Propagation Law of Blasting Vibration in an Open—pit Mine Slope
Based on FSWT Algorithm

CHEN Hong", JIA Haoqi', HUANG Yonghui’, ZHANG Zhiyu"’

1. Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China;
2. Advanced Blasting Technology Engineering Research Center of Yunnan Province Education Department, Kunming 650093, China;
3. Faculty school of Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China

Abstract: In order to master the propagation law of blasting vibration signals of open—pit mine slope under complex
conditions, the blasting vibration data measured by Jianshan phosphate mine slope was taken as the research object. The
frequency slice wavelet transform (FSWT) and Hilbert—Huang transform (HHT) algorithms were used to analyze the
influence of blasting center distance and slope elevation amplification effect on the energy distribution and propagation law
of vibration wave. The results showed that when the propagation distance of blasting vibration wave was close, the energy
rose and then decreased with time, and the energy distribution was not dense. When the propagation distance of the
vibration wave was far, the energy rose slowly and the distribution was relatively concentrated. The vibration energy at the
bottom of the slope was mainly concentrated in the high frequency band of 93.75~125 Hz and contained a large amount of
high frequency energy, and the vibration energy at the top was mainly concentrated in the low frequency band of 0~46.87
Hz and contained a large amount of low frequency energy.The energy proportion of No.3 machine in 1972 platform in the
frequency range of 0~46.87 Hz was 69.45% on average, while those of No.1 and No.2 machines were 51.37% and 42.55%
respectively. The former was 18.08 and 26.9 percentage points higher than the latter two respectively. The explosion center
distance of No.4 machine was farther than that of No.3 machine, and its low—frequency energy should be greater than that
of No.3 machine. However, the average energy proportion of No.3 machine in the frequency range of 0~46.87 Hz was
24.32 percentage points higher than that of No.4 machine. The elevation effect was more obvious than the influence of
explosion center distance. The high—frequency energy at the top relative to the bottom showed an elevation attenuation
effect, and the low—frequency energy at the top relative to the bottom showed an elevation amplification effect.

Keywords: open—pit mine slope; blasting; frequency slice wavelet; vibration propagation law; energy of vibration; altitude
effect
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