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Experimental Study on Open-pit Blast Effects with Various
Decoupled Charge Mediums in High and Cold Regions

FEI Hong-lu' , JING Guang-jie' ,ZHEN Shuai’ , JIA Hong-yu’
(1. Institute of Blasting Technology Liaoning Technical University, Fuxin 123000, China;
2. School of Resources and Civil Engineering, Northeastern University , Shenyang 110819 , China;
3. Fuxin City Natural Resources Service Centre , Fuxin 123000, China)

Abstract; During drilling and blasting of open-pit mining in high and cold regions , water inrush or freezing often
occurs on the borehole inside. This phenomenon creates a decoupled charge structure with water and ice, affecting the
blasting effect and the rock-breaking mechanism under decoupled conditions. To determine the geometric parameters
of the blasting crater and analyze the blasting effect under three types of decoupling medium in the high-cold area,a
series of tests were conducted on the blasting effects of different decoupling charges in the Karma open-pit mining in

Tibet. Based on the Livingston curve fitting results, the blasting parameters were optimized and applied to on-site en-
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gineering blasting. The results indicated significant differences between the visible volumes of the blasting crater and

the crushed funnel at burial depths of 1. 09 ~1.49 m. However, these volumes resembled burial depths of 1.49 ~

1.69 m. Compared to the air-deck decoupling, the peak particle velocities under water and ice decoupling were re-

duced by 25.33% and 11.24% ,respectively. The critical charge depths varied among the three decoupling materi-

als, with water decoupling having the most significant critical depth,ice decoupling charge,and air-deck decoupling

having the shallowest. The charge weights required for water and ice decoupling and ice decoupling were 18.9% less

than those for air-deck decoupling. In multi-hole bench blasting, the explosive factor for water and ice decoupling was

reduced by 18.2% compared to air-deck decoupling,and the rate of large fragments decreased from 8.9% to 4.3%.

This indicated that water and ice decoupling charges made the energy distribution of explosives more uniform.
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Fig. 1 Working platform of mining area
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Fig. 2 Blast hole with water
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Fig. 6 Preparation for on-site testing
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Table 1 Geometric parameters of blasting crater test

WL AEES AL RERAS b TS ) W A0 e e/
B9 B WE/m 2 E%/m ER/m FE/m BE/m KB/’ EE/m’ (kgeom?)

1# 1.20 1.09 1.87 0.61 1.68 2.23 6.15 0.33
2# 1.2 1.33 1.07 1.94 0.58 1.54 2.29 6.07 0.33
3# 1.50 1.03 1.96 0.55 1.57 2.21 6.32 0.32
4# 1.71 0.98 1.73 0.61 1.44 1.91 4.51 0.44
S5# 1.20 1.29 2.14 1.02 1.88 4.89 9.02 0.22
6# 1.4 1.33 1.27 2.24 0.95 1.74 4.99 9.14 0.22
T# 1.50 1.23 1.94 1.12 1.86 4.41 7.33 0.27
8# stz 1.71 1.18 1.84 0.92 1.94 3.26 6.88 0.29
o# 1.20 1.49 1.93 1.36 1.38 5.30 5.38 0.37
10# 16 1.33 1.47 1.90 1.31 1.31 4.95 4.95 0.40
11# 1.50 1.43 1.84 1.24 1.26 4.40 4.47 0.45
12# 1.71 1.38 1.86 1.28 1.30 4.64 4.71 0.42
13# 1.20 1.69 1.72 1.21 1.28 3.75 3.97 0.50
14# 1.8 1.33 1.67 1.68 1.13 1.13 3.34 3.34 0.60
15# 1.50 1.63 1.64 1.16 1.16 3.27 3.27 0.61
16# 1.71 1.58 1.54 1.04 1.04 2.58 2.58 0.77
17# 1.20 1.09 2.12 0.69 1.62 3.25 7.62 0.26
18# 1.2 1.33 1.07 2.20 0.74 1.68 3.76 8.51 0.23
19# 1.50 1.03 2.01 0.64 1.61 2.71 6.81 0.29
20# 1.71 0.98 1.91 0.63 1.54 2.41 5.88 0.34
214# 1.20 1.29 2.31 1.16 1.76 6.48 9.83 0.20
22# 1.4 1.33 1.27 2.33 1.13 1.79 6.42 10.18 0.20
23# 1.50 1.23 2.18 1.02 1.72 5.08 8.56 0.23
244# K 1.71 1.18 1.98 0.98 1.73 4.02 7.10 0.28
25# 1.20 1.49 2.16 1.42 1.49 6.94 7.28 0.27
26# 16 1.33 1.47 2.12 1.44 1.44 6.78 6.78 0.30
274# 1.50 1.43 2.06 1.35 1.37 6.00 6.09 0.33
284# 1.71 1.38 1.97 1.33 1.33 5.41 5.41 0.37
290# 1.20 1.69 1.92 1.32 1.32 5.10 5.10 0.39
30# 1.8 1.33 1.67 1.95 1.40 1.40 5.57 5.57 0.36
31# 1.50 1.63 1.76 1.26 1.28 4.09 4.15 0.48
324# 1.71 1.58 1.67 1.18 1.18 3.45 3.45 0.58
33# 1.20 1.09 2.03 0.73 1.71 3.15 7.38 0.27
344# 1.2 1.33 1.07 2.17 0.75 1.64 3.70 8.09 0.25
35# 1.50 1.03 1.94 0.61 1.77 2.40 6.98 0.29
36# 1.71 0.98 1.86 0.67 1.58 2.43 5.72 0.35
37# 1.20 1.29 2.27 1.31 1.84 7.07 9.93 0.20
38# 1.4 1.33 1.27 2.23 1.20 1.85 6.25 9.63 0.21
39# 1.50 1.23 2.10 1.14 1.79 5.26 8.27 0.24
40# % 1.71 1.18 1.93 1.16 1.64 4.52 6.40 0.31
41# 1.20 1.49 2.07 1.35 1.42 6.06 6.37 0.31
424 16 1.33 1.47 2.05 1.50 1.50 6.60 6.60 0.30
43# 1.50 1.43 1.93 1.42 1.42 5.54 5.54 0.36
444 1.71 1.38 1.94 1.26 1.28 4.97 5.04 0.40
45# 1.20 1.69 2.04 1.29 1.32 5.62 5.75 0.35
46# 1.8 1.33 1.67 1.89 1.45 1.45 5.42 5.42 0.37
47# 1.50 1.63 1.69 1.31 1.31 3.92 3.92 0.51
48# 1.71 1.58 1.61 1.13 1.16 3.07 3.15 0.64
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Fig. 9 Comparison of crater volumes for different mediums
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