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Effect of Stemming on Mixed Emulsion in Open-pit Blasting

ZOU Cheng-ming' ,HUANG Gang' ,ZHANG Jian-hua' ,WANG Qiang’ ,LI Ning'
(1. School of Resources and Environmental Engineering, Wuhan University of Technology,

Wuhan 430070, China ;2. Mining Branch of Jinduicheng Molybdenum Co. ,Shanxi 714102, China)

Abstract: With the widespread use of mixed emulsion explosives, there exists the situation that the stemming
materials penetrate into emulsion explosives in open-pit blasting construction,which indirectly changes the stemming
length and reduces the blasting effect. To study the influence of stemming on mixed emulsion explosives, stemming
simulation tests , numerical simulation tests and field blasting tests were carried out successively. Firstly,four kinds of
PVC pipes with common hole diameters were used to simulate the blasting holes, and the rock chips were used to
simulate the stemming materials. They were used to systematically study the infiltration of rock chips into the explo-
sives on top of the explosive column during the filling process of stemming. Secondly, the numerical simulations of
single-hole blasting were conducted with the LS-DYNA software ,and the influence of the stemming mixture at the top

of the explosive column on the explosive power was investigated by observing the changes of stress values at the

17 %5 A #A ( Date of reception) :2023 —02 - 28 [ 4% & % H #A ( Published online) :2023 —09 — 10

YEB BT ARLES (1997 - ), 55, Bl A5 A, (E-mail ) 52508893@ qq. com,,

BIRAEE B WI(1986 — ), 55, it IR, ERONFRD SR 05 T A B FIARHIF L AR, (E-mail ) huanggang2016@ whut. edu. cn,,

EEUR : EHK A AR EGIH (42271296)

About the author: Z0U Cheng-ming(1997 - ) ,male, postgraduate , ( E-mail ) 52508893 @ qq. com.

Corresponding author: HUANG Gang(1986 - ) ,male,Ph. D, associate professor, mainly engaged in mining, blasting and other aspects of teaching and
research work , ( E-mail ) huanggang2016@ whut. edu. cn.

Funding projects: National Natural Science Foundation of China(42271296)



102

1k

i3 2023 49 H

measurement points. Finally,the stemming filling process was improved by setting physical isolation during the char-

ging process based on the bench blasting in the Jinduicheng open pit mine. And the effect of stemming on the mixed

emulsion was analyzed by comparing the blasting effect before and after the physical isolation. The results show that

the phenomenon of explosive overflow appears on the top of the explosive column in the explosive charging process.

Then, the rock chips gradually infiltrate into the emulsion explosive due to the influence of gravity after the charging

is completed ,and the infiltration length of rock chips increases with the increase of hole diameter in the same time.

The numerical simulation results show that the stresses of different monitoring points have decreased,and the infiltra-

tion of stemming reduces the explosive power of the top explosive. The fragmentation analysis of the top rock after im-

provements shows that the main fragment size distribution of rocks decreases from 20 ~40 ¢m to 0 ~20 c¢m,and the

proportion of rocks over 60 cm decrease from 6.13% to 1.81% ,compared with the conventional charging process. In

summary , the stemming has a significant impact on the power of emulsion explosive and blasting effect,and it can ef-

fectively improve the blasting effect by taking physical isolation to separate the stemming and explosive.
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Table 1 Parameters before and after explosive impact

R WIRKZ WERAZ RN B
mm K/ cm K/ cm KJE/cm /%
120 81.4 77.0 4.4 1.10
150 54.8 52.5 2.3 0.58
200 49.0 47.0 2.0 0.50
250 55.6 54.0 1.6 0.40
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(a) Schematic diagram of the charge
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Fig. 4 Rock chip infiltration
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Fig. 5 Analysis of the percentage of rock chip infiltration
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Table 2 Change of stemming material inside the explosive

fLit/mm R BARKE/em  SEFEEINEL/ %
120 6.5 1.625
150 12.3 3.075
200 20.6 5.150
250 39.4 9.850
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Table 3 Block size distribution after blasting for two groups of tests
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