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Abstract; The reasonable matching of explosive and rock can effectively increase the energy utilization rate of
explosive and improve the blasting effect. To study the influence of the matching relationship between explosives and
rock on the blasting effect,rock samples from different platforms were collected from an open-pit coal mine in Xin-
jiang. Through rock static mechanics tests, uniaxial compressive strength, elastic modulus,Poisson’s ratio and tensile
strength of different rocks were obtained. Through the SHPB dynamic rock impact test,the influence law of different
impact loads on rock stress,strain and rock failure characteristics was obtained. Based on the adjustment of the ratio
of different components of the mixed emulsion explosive,five different formulations of the mixed emulsion explosive
with different properties were obtained through the detonation velocity test and density test of the mixed emulsion ex-
plosive. Based on the theory of explosive and rock energy matching, an explosive and rock energy matching model
based on BP neural network was established. The trained PSO-BP neural network was tested by test samples. The av-
erage errors of the three groups of prediction are 5.09% ,7.26% and 4.79% respectively. Finally,the energy matc-
hing model of explosive and rock is applied to the 1252 West platform, 1228 East platform and 1180 West platform of
an open-pit mine in Xinjiang. The results show that,compared with the traditional explosive formula and blasting pa-
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rameters, the explosive selected by the matching relationship between the energy of mixed explosive and rock proper-

ties can not only reduce the single consumption of explosive ,but improve the blasting effect indexes such as bulk rate

and backsplitting distance.
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Fig. 2 Stress-time curve under different impact pressure
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Table 1 Formula of mixed emulsion explosive on site

HE AN% BR% HO0/% FLALF % WA/ %

E, 80.5 0.2 13.5 Span80(1.8)  Eeyhi 2.4, #Ly 1.8
E, 79.5 0.2 14.5 Span80(1.8)  Eeyhi 2.4, HLy 1.8
E, 78.5 0.2 15.5 Span80(1.8)  Eeyhi 2.4, HLy 1.8
E, 71.5 0.2 16.5 Span80(1.8)  Eeyhi 2.4, HLy 1.8
E, 76.5 0.2 17.5 Span80(1.8)  %eyh 2.4 KLy 1.8
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{2} 0.2 MPa impact pressure

(o) WS 0.3 MPa
{b) 0.3 MPa impact pressure

(¢) BPs S 0.4 MPa
(¢} 0.4 MPa impact pressure

(d) P IR 0.5 MPa
{d) 0.5MPa impact pressure

{e) Wi S E 0.6 MPa
{e) 0.6 MPaimpact pressure
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Fig. 3 Failure process of rock test under different impact pressure
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Fig. 4 Field detonation velocity test
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Table 2 Explosion velocity test results of mixed emulsion explosive

B/ S&:3)537 Vg R/ 355 B/

Wt A% HE/mm /. il . THER

(m-s7) (m-s7") (g-em™) (g-om™)

E, 1# 230 4859 5060.5 1.23 1240
2% 230 5262 1.25

, 1# 230 4743 4539.0 1.24 1230
2% 230 4335 1.22

E, 1# 230 4138 1263.5 1.23 1290
2% 230 4389 1.21

E, 1# 230 3637 3593.0 1.18 1 195
2% 230 3549 1.21
1# 2 7 1.17

E; 30 336 3502.0 1.180
2% 230 3637 1.19
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Fig. 5 Neural network model
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Table 3 Comparison of Neural Network Prediction Results

- B4 o] H=a
FME  HEARE RE%  FE HEME RER  FNE FRME RER
B/ (m-s™') 4452 4250  4.753 4535 4250  6.71 3485 3300 5.61
JRFE/GPa 3.04 2.95 3.051 2.84 2.95 3.73 3.1 2.97  4.38
B/ mm 10. 67 10 6.700  9.46 10 540  9.85 9.5 3.68
BHKT - kg™!) 2768 2850  2.873 2952 2850 3.58 2847 2932 2.89
BAa/(L-kg™') 1156 1144  1.111 1106 1144 3.25 1089 1024 6.39
Vet B/ (g em™)  1.14 .22 6.557 1.18 1.22 3.28 1.19 1.18 0.85
WhaeH/ (KT - kg™') 4052 4500  9.96 4124 4500 8.36 3752 3589 4.54
FLBF/m 5.7 5.5 3.636 4.32 4 8.00  5.84 5.5 2.67
HEBF/m 3.84 4 4.000  3.17 3 5.67  4.26 3.8 6.50
YE2h Bk 0.435  0.45  3.333  0.483  0.52 7.12  0.38  0.40 3.50
BEKE/m 3.37 3.5 3.714  1.93 2.2 12.27 3.64 3.5 4.00
FEIR/m 1.34 1.2 11.67  0.58 0.5 16.00  1.33 1.2 10.83
HEMI %25/ m 52.4 50 4.800  44.5 50 11.00  53.2 50 6.40
PR /% 5.09 7.26 4.79
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Table 4 Test Parameters of different Platform

YEZH R/ LK HE YEMR T RENE/

ALY 4 = 3 N x Z Z

1 25358 0.38 4%5.5 1.5 3.5 FLIE SR R 9636. 04
1252 25 ms

2 24113 0.45 4 %6 1.5 3.5 ’ ) 10 850.85
T4 s s

3 24352 0.43 4 %6 1.5 3.5 50 ms E, 10 471.36

1 12845 0.46 4x5.5 1.5 3.5 FLIEIGERT B 5908.70
1228 25 ms

2 12675 0.47 4x5.5 1.5 3.5 ’ ) 5957.25
T4 M s

3 12703 0.49 4x5.5 1.5 3.5 50 ms E, 6224.47

1 18674 0.46 4x5.5 1.5 3.5 FLIAERT B 8590. 04
1180 25 ms

2 16299 0.45 4 %6 1.5 3.5 ’ ) 7334.55
T4 T B

3 15436 0.44 4 %6 1.5 3.5 50 ms E, 6791.84
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