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Precision Blasting Technology Based on Classification of Rock Mass Blastability

LIU Bin', ZHU Zhaowen', FENG Lianwei', LU Xin', CHEN Pengyu', XUE Ruimin', REN Ji*, PENG Kang’
(1. Xincheng Gold Mine, Shandong Gold Mining Co., Ltd., Laizhou 261400, Shandong, China; 2.School of Resources
and Safety Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract ; Precision blasting technology was studied based on classification of rock mass blastability aiming at slow drift
advance by blasting in stope and high unit consumption of explosive in Xincheng Gold Mine. By analyzing indices such
as uniaxial compressive strength, rock mass integrity coefficient and rock density, a blastability classification model with
multi-parameters was established, and the rock mass blastability was divided into 5 levels based on the proposed
modified BQ index formula. It is found the ore rocks in Xincheng Gold Mine are mainly rated as level Il (intermediate )
and level IV (difficulty) in terms of ore blastability, for which blasting parameters were then optimized respectively.
Industrial experiments show that after optimization, the blasthole utilization rate for stope drifts was increased from
87.3% 1o 93.9% , and overbreak was reduced, including the over-width down from 17.5% to 1.25% and the over-height
down from 25.0% to 3.3%. It is shown that smooth blasting and precise control of surrounding rock disturbance can be
actualized.
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Table 1 Parameters of Xincheng Gold Mine specimen

ke ViR,  HORE/ CAEREENE JERRE
G5 MPa (g+cem™) 2 (kg - m™)

1 64.7 2.89 0.64 2.8

2 61.6 2.68 0.72 2.7

3 53.3 2.71 0.63 2.7

4 68.2 2.77 0.64 2.8

5 45.7 2.64 0.52 2.4

6 66.1 2.60 0.78 2.7

7 73.2 2.74 0.65 2.6
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Table 2 Correlated analysis data
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Table 3 Correlation analysis
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Table 4  Blastability classification for underground rock mass

PRI AR B BQ  RBE AN MREEME MEZEHRE/ (kg - mTY)

<250 I W 7 J5 0.3~0.5
251~350 I Vit 3 0.5~1.3
351~450 il| AT R 1.3~22
451~550 \% XS 2.2~3.0
>550 \Y & 3.0~3.5
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Table 5 Blastability classification criteria for rock mass

R RETURIRE, AR R b 2 IR

i MPa (g+-cm™) BQ
1 64.7 2.89 0.64 454.1
2 61.6 2.68 0.72 464.8
3 53.3 2.71 0.63 417.4
4 68.2 2.77 0.64 464.6
5 45.7 2.64 0.52 367.1
6 66.1 2.60 0.78 493.3
7 73.2 2.74 0.65 482.1
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Table 6 Blastability classification for surveyed area of
Xincheng Gold Mine
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Table 8 Blasting parameters for Ill-level rock mass

L2 ME/m fL/m BN R ke MIALE A BB ke
AL 1.00 2.7 2.10 2 42
Wbl 1.00 2.5 1.80 9 16.2
ik 1.00 2.5 1.80 5 9.0
JerEfL 0.55 2.5 0.75 18 13.5
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Table 9 Blasting parameters for IV-grade rock mass

L EEE/m fLSH/m AL R kg MIALEU A B2 kg

AREFL T 0.50 2.7 2.10 8 16.80
faRELIT  0.50 2.5 0.90 2 1.80
SerEfl  0.50 2.5 0.75 21 15.75
Wbl 0.65 2.5 1.80 24 43.20
AL 0.55 2.5 2.10 8 16.80
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