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Table 1 Training samples of distance discriminant analysis model

Vibration velocity Vibration

Vibration velocity Vibration

Sample peak/(cm-s ") frequency/Hz Distance/ |Sample peak/(cm's ") frequency/Hz Distance/

No- Horizontal Vertical Horizontal Vertical " No. Horizontal Vertical Horizontal Vertical "

1 4.568 4.774 16.602  17.090  76.20 13 5262  6.386 28.809  28.809  71.60
2 2.437 2.256 18.066  19.043  120.8 14 1.151 1.361 14993  15.381 123.5
3 4.840 4.963 31.250  31.250  70.60 15 6.836  8.448 13.184 12940 73.80
4 2.622 2.834 28.026  30.139  101.5 16 3.519  3.869 29.053  29.053 121.2
5 4.554 4.570 28.687 10376  71.30 17 4382 4977 29.907 30.518  78.30
6 0.953 0.956 29.907  31.128  110.7 18 2254  3.015 26.856  26.856 119.6
7 4.541 4.557 25.024  23.804 6530 19 4476 5318 18311  20.084  82.40
8 0.950 0.958 24410 15259  93.40 20 2484  3.264 28.327  30.412 112.9
9 5.335 7.075 16.113  15.137  68.90 21 2329 4454 43945 43457 7240
10 2.962 4.543 13.672  13.428 113.6 22 1.035 1.762 43945 21973 116.5
11 7.539 8.248 9.766 9.766 71.40 23 5.642  5.563 9.7656  20.508  77.10
12 3.627 4.129 15.137  16.113  119.2 24 2342 2.675 43.945 43945 109.8
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Fig. 1 Model of distance discriminant analysis method
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Table 2 Discriminant result of training samples

Sample DDA Weighted Neural Actual
No. DDA network  situation
1 G, G, Gy G,
2 G, G, Gy G,
3 G, G, G, G,
5 G, G, G, G,
6 G, G, G, G,
7 G, G, G, G,
9 G, G, G, Gy
10 G, G, Gy Gy
11 G, G, Gy Gy
13 G, G, G, G,
14 G, G, G, Gy
15 G, G, G, G,
17 G; G; G; G;
18 G; Gs G; Gs
19 G; G; G; Gs
21 G, G, Gy Gy
22 G, G, Gy Gy
23 G; G, Gy Gy

VAR [ S S S E s N RS 7 7 T i
(DDA) T B 23 S HREAR AN Gy AN (bRl
AR Gy 2K), HARFEARHAE 45 R SEBRIG HLEL
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Table 4 Monitoring data
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Table 3 Discriminant result of testing samples

Sample DDA Weighted Neural Actual
No. DDA network  situation
4 G, G, G, G,
8 G, G, G G
12 G G G G
16 G, G, G, G,
20 G; Gs G; Gs
24 G, G, G, G,y
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Vibration velocity peak/(cm's )

Vibration frequency/Hz

Sample No. Distance/m Result
Horizontal Vertical Horizontal Vertical
1 4.029 4.938 31.250 31.250 60.68 G,
2 4.240 4.763 18.343 19.072 72.32 G,
2.576 2.484 18.902 19.011 81.20 G;
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Fig. 3 Actual effect of pre-crack slope excavation
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Improved distance discriminant analysis model for
slope blasting stability discrimination

QI Liu-yang', WANG De-sheng', LIU Zhan-quan®, CUI Feng’

(1. School of Civil and Resource Engineering, University of Science and Technology Beijing,
Beijing 100083, China;
2. BaRun Mining Branch, Baotou Steel Union Co., Ltd., Baotou 014080, China)

Abstract: Aiming at the problem that there are many uncertain factors in the evaluation of mine slope stability by
blasting vibration, the distance discriminant analysis theory was adopted and the weighted value of the model was
improved to distinguish the importance of different parameters. The distance discriminant analysis model (DDA
model) and the improved distance discriminant analysis model (improved DDA model) of slope hazards caused by
blasting vibration in open-pit mining were established by selecting five influencing factors, namely, peak vibration
velocity (horizontal and vertical), dominant vibration frequency (horizontal and vertical), and distance from
blasting center as discriminant factors. The 24 groups of measured blasting vibration data were collected from 6
field blasting tests, 18 groups of which were used as the learning samples to train the model, and the corresponding
discriminant function was established. The misjudgment rate was checked back by the back substitution method,
and 6 groups of field data were used as the prediction samples for testing. The results show that the misdiagnosis
rate of the DDA model is 5.6%, and the misdiagnosis rate of the improved DDA model weighted by the importance
of influencing factors is 0%. The discriminant results of the improved weighted distance discriminant analysis
model are completely consistent with the actual results. Because the algorithm is simple, the convergence speed is
fast, and the prediction accuracy is high, the improved DDA model provides a new idea for the discrimination of
the damage degree of the slope caused by blasting vibration in open-pit mining.

Key words: blasting vibration; slope failure; distance discriminant analysis model
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