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Fig. 1 Blast holes layout of the original blasting
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Table 1 Charging parameters of single round

/e

LB AL R RE R REL
gl I
1 1 7 1.05 2.1 2.1
2 2 6 0.9 1.8 3.6
3 2 6 0.9 1.8 3.6
4 4 6 0.9 1.8 72
5 2 6 0.9 1.8 3.6
6 2 6 0.9 1.8 3.6
7 4 6 0.9 1.8 72
8 4 4 0.6 1.2 4.8
9 4 6 0.9 1.8 72
10 4 4 0.4 12 4.8
2L 6 0 0 0 0
Mt 35 47.7
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Fig. 2 Blasting results before optimization
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Fig. 3 Blast holes layout after optimization
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Table 2 Charging parameters of a single round

i H WL HEL AnL AT /m IR FLIAN IR /m
it 1.05 0.9 0.7 22 1.4
A= 0.91 0.68  0.56 2.5 0.9
XJ L -0.14 -022 -0.14 0.3 -0.5
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Table 4 Main technical parameters of a single round of blasting

Wi A Ym? G2 h kg LB P G/m

AR /m

WAARFI R0 BT PR/ (D m™)  JEZ R (kgom™)

7.94 44.1 36 2.3 2.05

89.13 1.84 2.71

RS MBI REEST

Table 5 Overall analysis of optimized blasting effect

HiH PEFE R /m HFLAT ORI I3 /% YEZGHFE/ (kg m™) TERF/(D m™ JEI A/ (G - m?)
AT 1.75 87.50 2.09 52.21
LS 2.05 89.13 1.84 43.98
e 0.3 1.63 -0.72 -0.25 -8.23
AV /% 17.14 1.85 -20.99 -11.96 -15.76
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Fig. 5 Blasting effect of blasting consunmables
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Table 6 Cost comparison of blasting consumables

DAL HT AL Ay

R /o) e /(G -m™) AR/ %
JE2h 22.66 17.88 -4.78 -21.10
W 29.55 26.10 -3.45 -11.68
Hit 52.21 43.98 -8.23 -15.76
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Experimental study on optimization of drilling and blasting parameters
for deep hard rock mine roadway excavation

Xin Jinsheng', Feng Lianwei® Xing Chao’, Liang Xin®, Ren Ji*

(1. Mine Management Group, Shandong Gold Group Co., Ltd.; 2. Xincheng Gold Mine, Shandong Gold Mining Co., Ltd.;
3. Songxian Shanjin Mining Co., Ltd.; 4. School of Resources and Safety Engineering, Central South University )
Abstract: Drill-and-blast is the predominant method used in underground mining of metal mines, and blasting

parameters are crucial to ensuring blasting performance. At the Songxian Shanjin underground mine, issues such as

improper stemming, unreasonable blasting parameters, short advance per round, and high blasting costs have been iden-
tified. These problems reduce excavation efficiency and increase construction costs, adversely affecting the economic
performance of mining operations. In response, this study introduced plastic stemmed emulsion (Marisan) in the blasting
operations and conducted a series of systematic optimization tests. By improving stemming practices and refining blasting

parameters in a targeted manner, the study achieved notable improvements: the advance per round increased by 0.3 m,

blasthole utilization rate rose by 1.63 percentage points, unit electronic detonator consumption dropped by 0.25 per

cubic meter, unit explosive consumption decreased by 0.72 kg/m?, and blasting material costs were reduced by 8.23 yuan/m>.

Additionally, the number of required blast holes was reduced, further improving drilling efficiency and blasting effectiveness.

These optimization measures not only enhanced the overall blasting performance but also significantly reduced costs,

enabling high-quality excavation with significant practical engineering value.

Keywords: deep mining; hard rock mine; roadway excavation; drilling; blasting; parameter optimization; unit
explosive consumption



