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1. Orebody; 2. Covering rock; 3. Residual ore; 4. Cutting well; 5. Blasthole; 6. Ore veins wear; 7. Sublevel rock drilling roadway
8. Sublevel transport roadway 9. Orepass; 10. Equipment well
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Fig. 1 Diagram of non-pillar sublevel caving method for medium-depth holes
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Fig. 3 The process of rock breaking
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Fig. 5 Blasting effects simulated with different cases
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Fig. 9 Gap scanning result after blasting Fig. 10 Blasting section of designed and actual zone
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Blasting parameter optimization of medium-depth hole caving
for steeply inclined thin veins

Xu Shuai', Peng Jian-yu'*, Li Yuan-hui', An Long', Wu Jin'
(1. Key Laboratory of Ministry of Education on Safe Mining of Deep Metal Mines ,
Northeastern University , Shenyang 110819, Liaoning, China;
2. Hunan Key Laboratory of Safe Mining Technique of Coal Mines ,
Hunan University of Science and Technology, Xiangtan 411201, Hunan, China)

Abstract: On the basis of the industrial experiment of medium-depth hole caving in Jinchanggouliang
Gold Mine, the authers carried out the optimization research of hole pattern blasting parameters. AN-
SYS/LS-DYNA was used to make several schemes of numerical simulation. Then the distribution fea-
tures of the blasting stress fields under different hole pattern parameters and the formation process of
the fractured blasting regions under the constrained blasting effect of narrow vein were obtained. The
results show that when the resistance line is between 0. 8 and 1. 2 m, under the same hole spacing, the
effective stress peak of the central free surface decreases with the increasing resistance line; when the
hole spacing is between 0.9 and 1. 6 m, it increases with the rising hole spacing under the same resist-
ance line. As the bore hole density coefficient increases, the stress increments slow down, and the ore
loss and dilution aggravate, if the bore hole density coefficient is more than 1. 5. Comparison of all the
schemes displays that the 1.0 mX 1. 4 m hole pattern parameter is the best. After employing the opti-
mization results for the field experiment and with the CMS evaluating the blasting effect, the actual
blasting zone volume covers 91. 8% of the designed volume. The blast, with sound effect, did not
cause the top and bottom side wall orebody to cave.

Key words: mechanics of explosion; parameter optimization; ANSYS/LS-DYNA; steeply-inclined
thin veins; medium-depth hole blasting; destruction region of ore-rock
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