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Model for blasting fragmentation prediction based on statistical
classification
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese
Academy of Sciences, Wuhan, Hubei 430071, China; 2. University of Chinese Academy of sciences, Beijing 100049, China)

Abstract: A database of blast fragmentation with collections from multiple mines in the world is used. 27 samples
in the database were used for the training and 10 samples were used for the classification. The original data were
processed through the principal component analysis in order to obtain the independent variables. Then the
discriminant analysis was performed to establish the standard of blast fragmentation classification by using the
new variables as the indicators. The multiple regression analysis was used to derive the prediction model for
corresponding block of different classes. The results show that the proposed model avoided the interaction between
the blasting factors and is better than the Kuz-Rom model. The validity of the proposed model was verified.
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Table 1 Training samples for predicting X5, of blasting
FEA S/B H/B B/D T/H Pd(kg - m?) Xg/m E/GPa Xso/m i)
1 1.24 1.33 27.27 0.59 0.48 0.58 60 0.37 I
2 1.24 1.33 27.27 0.59 0.48 0.58 60 0.37 I
3 1.24 1.33 27.27 0.59 0.48 1.08 60 0.33 I
4 1.24 1.33 27.27 0.59 0.48 1.11 60 0.42 I
5 1.24 1.33 27.27 0.59 0.48 1.08 60 0.46 I
6 1.24 1.33 27.27 0.88 0.27 1.08 60 0.37 I
7 1.24 1.33 27.27 0.80 0.33 1.08 60 0.64 1I
8 1.24 1.33 27.27 0.68 0.41 1.11 60 0.42 I
9 1.24 1.33 27.27 0.68 0.41 1.11 60 0.26 I
10 1.24 1.33 27.27 0.74 0.36 1.08 60 0.42 I
11 1.17 1.50 26.20 0.75 0.30 0.68 45 0.48 I
12 1.17 1.58 26.20 0.77 0.28 0.68 45 0.48 I
13 1.17 1.96 26.20 0.66 0.34 1.56 45 0.75 1I
14 1.17 1.75 26.20 0.75 0.29 1.56 45 0.96 1I
15 1.17 1.75 26.20 0.66 0.36 1.56 45 0.76 1I
16 1.17 1.67 26.20 0.73 0.31 1.80 45 0.53 1I
17 1.00 2.67 27.27 0.33 0.75 0.83 50 0.23 I
18 1.00 2.67 27.27 0.33 0.75 0.78 50 0.25 I
19 1.00 2.40 30.30 0.33 0.61 1.02 50 0.27 I
20 1.00 2.40 30.30 0.33 0.61 0.75 50 0.3 I
21 1.10 2.40 30.30 0.33 0.55 1.18 50 0.38 I
22 1.10 2.40 30.30 0.33 0.55 1.24 50 0.37 I
23 1.13 5.00 39.47 0.39 0.31 2.00 45 0.64 1I
24 1.20 6.00 32.89 0.61 0.30 2.00 45 0.54 1I
25 1.20 6.00 32.89 0.62 0.30 2.00 45 0.51 I
26 1.20 6.00 32.89 0.78 0.22 2.00 45 0.64 I
27 1.20 6.00 32.89 0.52 0.35 2.00 45 0.54 I

vE: S FLIEIEEE(m), B AHEREIEIH(m), H FLILIEMm), D NMFLER(m), T AKIFLIEREKEm), PohfEZiskt(ke), Xo WIRAL A A
(m), o B A AR B BT AL, E e A B B (GPa) -

T2 Xso TOIADIFEA
Table 2 Prediction samples of X5

FEA S/B H/B B/D T/H  Pd(kg-m™) Xg/m E/GPa ) Xso/m X/m X¢/m Xx/m
1 1.24 1.33 27.27 0.80 0.33 1.11 60 1 0.31 0.48 0.42 0.48
2 1.24 1.33 27.27 0.80 0.33 1.11 60 1 0.38 0.48 0.42 0.46
3 1.24 1.33 27.27 0.59 0.48 1.11 60 1 0.47 0.37 0.41 0.42
4 1.17 1.83 26.20 0.73 0.30 1.80 45 1I 0.56 0.67 0.67 0.68
5 1.17 1.83 26.20 0.70 0.32 1.80 45 1I 0.74 0.65 0.69 0.65
6 1.10 2.40 30.30 0.33 0.55 1.33 50 I 0.38 0.36 0.38 0.42
7 1.10 2.40 30.30 0.33 0.55 1.23 50 I 0.44 0.36 0.37 0.39
8 1.00 2.67 27.27 0.33 0.75 0.77 50 1 0.25 0.28 0.27 0.29
9 1.20 6.00 32.89 0.54 0.34 2.00 45 11 0.69 0.58 0.59 0.64

10 1.13 5.00 39.47 0.62 0.31 2.00 45 11 0.64 0.56 0.57 0.71
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0.050 -0.525 -0.809 0.820 -0.782 1.091 -0.975
-2.054 0.086 -0.494 -1.475 2286 -0.990 -0.223
-2.054 0.086 —0.494 —-1.475 2286 -1.098 —0.223
-2.054 -0.079 0.398 -1.475 1.310 -0.583 -0.223
-2.054 -0.079 0.398 -1.475 1.310 -1.162 —0.223
-0.816 -0.079 0.398 -1.475 0.892 -0.239 -0.223
-0.816 -0.079 0.398 -1.475 0.892 -0.111 -0.223
—0.445 1.509 3.097 -1.130 -0.782 1.520 -0.975
0422 2120 1.160 0.132 -0.852 1.520 -0.975
0422 2120 1.160 0.189 -0.852 1.520 -0.975
0422 2120 1.160 1.107 -1.410 1.520 -0.975
| 0422 2120 1.160 -0.385 —0.503 1.520 -0.975]
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Table 3 Comparison of the prediction models for mean
fragment size

o) WA aAm WRE Hdll
A MR RHRE PR iR
1 0.062 0.078
X 0.081 0.094
11 0.107 0.112
1 0.043 0.048
Xy 0.057 0.074
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1 0.068 0.084
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11 0.083 0.087
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