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Abstract; In modern blasting engineering research , the matching model of explosive and rock provides a scientif-
ic basis for revealing the internal mechanism of blasting process and predicting the economic benefits of blasting sys-
tem ,which has become an irreplaceable important tool. However, due to the diversity and complexity of soil-rock me-
dium and the uncertainty of explosion process, the interaction between explosive and rock is more complex and uncer-
tain, and it is difficult to study the matching of explosive and rock from their interaction process. Earlier studies main-

ly relied on empirical formulas and field tests for calculation and summary, which often had high eigenvalues and
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harsh application environment. However, the feature of machine learning is that it only considers the beginning and

the result,and does not care about the middle process,which ensures its universality in the study of explosive-rock

matching model. The XGBoost algorithm, together with multi-threading, data compression and fragmentation method,

has the advantages of high efficiency in the case of largedata amount,and is suitable for training of a large amount of

field data. In view of this,a field test was carried out in a mine in Guizhou province ,and XGBoost algorithm was used

to establish a matching system between explosives and rocks. The network was trained through successful examples,

and the trained neural network was applied to practical projects. The results show that the performance of the explo-

sives selected by the matching system based on this method is similar to that of the industrial explosives used at pres-

ent,and the error is within +10% ,which has a high reliability,and further verifies the rationality of the explosive-

rock matching system based on XGBoost algorithm.
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Fig. 1 Feature screening flow chart of XGBOOST algorithm
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Table 2 On-site mixed emulsification explosive formula
' AN/%  Billk/ % H,0/% LAk % VHIAH/ %
El 78.6 0.2 15.2 Span80(1.8) s 2.4 8L 1.8
E2 78.6 0.2 15.2 HO036(1.8) s 2.4 HLim 1.8
E3 78.6 0.2 15.2 FH17(1.8) seuh 2.4 HL 1.8
E4 78.6 0.2 15.2 9126(1.8) seyh 2.4 MLl 1.8
ES 78.6 0.2 15.2 Span80(1.0)/H036(0.8) seIh 2.4 HLim 1.8
E6 78.6 0.2 15.2 Span80(1.2)/H036(0.6) seuli 2.4 ML 1.8
=3 BERIMEHREMNILER
Table 3 Mixed emulsification explosive VOD test results
bLRZY I3 ) HE WEE/mm EEH/(m-sT') O BE/(kgm )
1# 230 3367 1.17
1k 2021.07.10
2# 230 3637 1.19
1# 230 4859 1.23
2k 2021.07.12
24 230 5262 1.25
1# 230 3367 1.18
3k 2021.07. 14
24 230 4506 1.21
1# 230 3637 1.18
4 K 2021.07.16
2# 230 3549 1.16
1# 230 6233 1.26
5K 2021.07.19
2# 230 6734 1.26
1# 230 4138 1.23
6 X 2021.07.24
2# 230 4389 1.21
3.3 MiXER W T2 SRS L R 251 Bl 1A% 1 R AL

JETRER BIE A2 5 e 0 VT F A A% O
AN TR 08 A DI ol L KR 245 2 T LA R S S
o A ZBAE AR 06 1 M R B 5 i e A —
A AT AR B Sy 2l .l I R AR

SR SRWESCR VL R AE 25 B 2 280, S5 Rk 4
NS

A I R AT B A AR B K s R e 5
i_\‘o
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Table 4 Blasting parameters
BS  flems A Al/m fLEE/m HEE/m RfiEskg WEBDN #Z A
1 1~6 FARLAL 2.6 0.500 1.20 3.3 1
2 7~10 FRR AL 2.6 0.500 0.20 3.3 3
3 11 ~22 HELSL 1 2.5 0.650 0.40 2.1 5
4 23 ~33 HBHFL 2 2.5 0.725 0.55 2.1 7 R FLAER
5 34 ~39 AR AL 2.5 0. 840 0.35 2.1 7
6 40 ~54 b ALIELR 2.5 0. 600 0.45 1.5 11
&it 116.4
x5 BUHRSNKER
Table 5 Blasting vibration test results
W HHE/m — Xﬂfﬂl — Yﬁrfﬂl — Zﬁ'ﬁ
IR/ (em - s7')  FM/Hz SRIARH/ (em - s7')  FW/Hz FRYRA/ (em - s™')  FHi/He
1# 56.7 1.0067 333.33 2.3339 333.33 0.9450 333.33
24 79.0 0.7323 250.00 0.0097 40.00 0. 8663 200. 00
3# 156.0 0.0126 90.91 0. 8461 131.58 0. 8409 128.21
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Table 6 Fragmentation calculation result

YU/ em AU S EH A %
0-~4 39.32
4~10 32.23
10 ~15 9.30
15~25 17.53
25 ~50 1.62
R 5.41
R 26.15

R B EAE A AV 2R 1) XGBoost L, A
735 XGBoost FFILALE T EPRE. LIS,

L 0.952 0.976 0.931

0
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HER
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Fig. 5 Feature filtering index value of XGBOOST algorithm
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