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Influence Analysis of Blasting Vibration on
Stability of Permanent Slope in Open-pit Mine

LI Mei-jie ,DU Jun ,WANG Hong-giang ,LI Ze-hua
(North Blasting Technology Limited Company ,Beijing 100097 , China)

Abstract; In order to study the influence of blasting vibration on the stability of permanent slopes in an open-pit
mine, this paper takes three pits in the Kamoya-Kazibizi mine as the research object, and compares the effects of
blasting vibrations on the stability of the slopes with different rock characteristics. By collating the measured blasting
vibration data,the maximum charge per delay and the distances from the measuring points to the center of the blast
source , the blast vibration attenuation law and curve are obtained by regression analysis with a power function, which
can be used to predict future blasting vibrations. In order to obtain the influence of the distance from the measuring
point to the center of the blast source and the maximum charge per delay on the vibration velocity, the distance and
charge are taken as the influence factor,and the blasting vibration velocity is taken as the dependent variable. Based
on the vibration velocity calculated according to the fitted blasting vibration formula of each pit,nine groups of exper-
imental schemes are designed. Using SPSS software to carry out variance analysis, it is concluded that the distance
between the measuring point and the center of the blast source is highly sensitive to the blasting vibration velocity,
and has a greater impact on the mine slope vibration. Therefore, for the soft rock slopes of Kazibizi mine and East

No. 2 mine,2 ~3 rows of holes are reserved as a non-blasting area, and mechanical excavation is used to trim the
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slopes. For the medium hard rock slope of South No. 2 mine, pre-split blasting is used to reduce the impact of blasting

vibration on the slope stability. The research results have reference and application value for other open-pit copper-

cobalt mines in Congo.
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Table 1 Mineral lithology and bench design parameters
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Table 2 Blasting parameters
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Fig. 1 Schematic diagram of the charge structure(unit:m)
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Table 3 Blasting vibration test results of South No.2 Mine
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Table 4 Blasting vibration test results of East No.2 Mine
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Table 5 The results of the blasting vibration test of Kazibizi
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Fig. 2 Blasting vibration regression results
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Table 6 Analysis table of each plan
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50 400 8.61 8.01 8.63
50 600 10. 80 10. 58 11.35
50 800 12.68 12.88 13.78
150 400 1.36 0.84 0.93
150 600 1.71 1.11 1.23
150 800 2.01 1.35 1.49
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Table 7 East No.2 mine variance analysis results

I I #4777 il df 7 F Sig
BEIEASE TR 196. 088" 4 49.022 28.570 0.003
ol 143.352 1 143.352 83.544 0.001
I 5 AR IR O R B 190.935 2 95. 468 55.638 0.001
— W I 2 5.153 2 2.577 1.502 0.326
TR 6.864 4 1.716
JeSan 346.304 9
REIE R ST 202.952 8
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Table 8 South No.2 mine variance analysis results

I I #4777 il df 7 F Sig
BEIEASE TR 185.687° 4 46.422 42.226 0.002
AR 171.882 1 171.882 156.348 0.000
I A BRI o B 181.523 2 90.761 82.559 0.001
— U I 2 4.164 2 2.082 1.894 0.264
TR 4.397 4 1.099
Bt 361. 966 9
FEIE R ST 190. 084 8
R FRAENWER
Table 9 Kazibizi mine variance analysis results
b I 275 il df ¥Ir F Sig
ML 224.128° 4 56. 032 29.436 0.003
R 166.514 1 166.514 87.476 0.001
T Y 0 B 218.321 2 109. 160 57.346 0.001
— W R 2 5.807 2 2.904 1.525 0.322
R 7.614 4 1.904
Bt 398.256 9
FEIE R T 231.742 8
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