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Optimization of drilling and blasting parameters based on
back-propagation neural network

WANG Xin-min, ZHAO Bin, WANG Xian-lai, ZHANG Qin-li
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Back-Propagation neural network was used to optimize the drilling and blasting parameters. In the process of
simplification, the interval and row-space of holes were used as the input data and the sum of unit explosive consumption
was confirmed to be the synthesized output data. Some learning and training samples were established by the numbered
orthogonal blasting tests to get the best network mode. The best parameters were gotten using the selected network,
according to the forecasted and optimized samples formed by combining the more levels of the parameters. BP neural
network mode was used in Xinqiao Pyrite Mine. The results show that the best interval and row-space of holes are 1.30 m
and 1.10 m, respectively, the sum of forecasted unit explosive consumption is 0.459 7 kg/t, which is 44.53% lower than
the former (0.828 8 kg/t).
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Table 1 Relationship between agglomerate rate and the
) second unit explosive consumption in some mines
Yo/ % Yo/ (kg't'")
Ym Yq
1 14.20 0.20
a. (
600 mm) 2 25.00 0.33
3 27.50 0.25
4 25.00 0.70
b Y T 5 21.50 0.17
L =T/L
Y 6 27.50 0.20
c y yql
7 20.00 0.15
yq2 yql Q
T yq1=Q/T Va2 8 8.50 0.02
9 5.00 0.03
10 17.50 0.10
11 5.00 0.08
2
12 9.00 0.06
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Table 2 Factors and levels of test 3 9 BP
a/m W/m 2.2
BP
1 0.90 0.7
5 8 11 3 9
2 1.10 1.00
3 1.30 1.30 35 3
5 8 11 6 6 9
3 ( )
Table 3  Optimization test results of blasting parameters 0.025 0.017
(samples of training) 0.006
11
yql/ yqz/ yq/ 7
a/m W/m z 1% z _
(kgt™) kgt (kgt)
1 0.90 0.70 0.41 10.80 0.11 0.52 0.90 1.00 1.10 1.20 1.30
0.70 0.80 090 1.00 1.10
2 1.10 0.70 0.43 13.50 0.13 0.56
1.20 1.30 7 35
3 1.30  0.70 0.38 16.30 0.15 0.53 4
4 0.90 1.00 0.29 14.40 0.13 0.42
a BP
5 1.10 1.00 0.30 18.80 0.18 0.48
6 1.30 1.00 0.27 20.40 0.19 0.46
BP
7 090 1.30 0.22 19.20 0.18 0.40 (
8 1.10 1.30 024 2240 0.21 0.45 ) BP
9 1.30 1.30 0.21 28.50 0.28 0.49
b BP
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Fig.3 Capability curves of BP neural network (Concealed cell number is 5)
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Fig.4 Capability curves of BP neural network (Concealed cell number is 8)
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Fig.5 Capability curves of BP neural network (Concealed cell number is 11)

4 Yq
Table 4 Search results of the sum of unit explosive
consumption yq/(kg'tfl)
a/m

Wm 090 100 110 120 130
0.70  0.5200 0.5577 05595 0.5584 0.5300
0.80 05353 0.5580 0.5551 0.5218 04456
090 04913 0.5385 0.5029 0.5049 0.4608
1.00 0.4200 04733 04800 04817 0.4602
1.10 04067 04443 04742 04581 04597
120 04015 04438 04659 04458 0.4629
1.30 0.4010 04461 04500 0.4437 0.4900

0.80 0.90

1.00 1.20

1.30 m

1.10 1.20

1.10 m
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