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Blast Hole Arrangement Optimization based on Rock Blasting
Damage

ZHANG Li-wei, WANG Wei-hua , DAI Yi-wen
(School of Resources and Safety Engineering, Central South University , Changsha 410083, China)

Abstract: To improve the blasting effect of roadway excavation in Jiaojia Gold Mine, the method of numerical
simulation was adopted to optimize blast-hole arrangement in a blasting design. ANSYS/LS-DYNA was used to es-
tablish two sets of cut and smooth blasting models, and the rock damage during blasting was obtained. Damage fac-
tor D was adopted to evaluate the blasting effect. Results show that the hollow holes are beneficial to the rock break-
age between the cutting holes and make the cavities generated by each cutting hole connect into a whole part. The
cut cavity connect with each other with a wider range when the cut hole spacing in the outer ring is 100 ¢cm com-
pared with that of 90 and 110 ¢cm. Analyzing the blasting effect when the spacing between smooth blasting holes is
50 cm, 60 cm and 70 cm, it reveals that as the blast-hole spacing rises, the damage degree between the blast-hole
connection decreases, and the damage zone becomes disconnected. The distance between smooth blasting holes is
determined to be 60 cm. The final blasting scheme was applied to the field test and achieved good results, indicat-
ing that it is feasible to optimize the hole layout according to the law of rock damage evolution.
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Fig. 1 blast hole pattern
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Table 1 Explosive material parameter
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Table 2 Air material parameter
p/(kg-m™) C, c, c, c, c, C, C, E,/kPa
1.29 0 0 0 0 0.4 0.4 0 2.5
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Fig. 2 Numerical model of single hole blasting
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Fig. 4 Numerical model of cut blasting
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Fig. 5 Numerical model of smooth blasting
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Fig. 6 Nephogram of damage at some time during cut blasting
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