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Optimization Study by Zhongkai Mining on Charge
Structure of Large-diameter and Deep-hole Blasting

ZHAO Xing-dong' ,SONG Jing-yi' ,TIAN Bin® ,FAN Xiao-su’
(1. Labrotary of Safe Mining in Deep Metal Mine, Northeastern University , Shenyang 110816, China;
2. Linzhou Branch of Tibet Zhongkai Mining Co. ,Lhasa 850000, China)

Abstract: Charge structure has an important impact on deep hole blasting effect with a large diameter in thick
and large ore bodies. The current charge structure (24.2% air deck length) used in Bangzhong mine of Zhongkai
Mining has a serious problem of post-blast impact damage, resulting in blockage, collapse or even scrapping of the
latter row of holes,which seriously affects productivity. However, blindly increasing the air deck length ratio has the
risk of increasing the boulder yield. Based on the actual explosives and rock parameters of the mine,a study on char-

ging structure optimization was carried out by using the numerical simulation software LSDYNA. The commonly used
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air spacers were selected as the deck materials. Then, 12 charging structure solutions were designed for numerical

simulation with respect to the air deck length ratio, and the relationships between the charging structure and the eval-

uation indexes( such as the back impact effect,boulder yield, peak particle velocity of free surface and peak effective

stress) were obtained. The results show that the peak particle velocity of the free surface and the peak effective stress

gradually decrease with the increase of the air deck length ratio. The back impact effect is obvious and the back row

of holes may collapse when the air deck length ratio is less than or equal to 30.5%. There is a risk that the boulder

yield increases when the air deck length ratio is greater than or equal to 45.3%. The optimal air deck length ratio is

44.2% . The deep hole blasting tests show that the boulder yield of the optimized charge structure is 7. 1% ,and the

back impact effect has been effectively controlled.
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Table 1 Proportion of air deck length for different charging structure schemes
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Table 2 Rock RHT model parameters

po/(kg-m™)  f/MPa EPSF B, B, aq G/GPa T,/GPa  T,/GPa

4080 121.37 2 1.68 1.68 1.0 18.81 53.64 0
P.../MPa N P,./GPa Fr A,/GPa  A,/GPa  A,/GPa Fr Q,

40.51 0.74 6 0.26 53.64 90. 12 55.08 0.06 0.68
EOC/s™! EOT/s™"  EC/s™'  ET/s™ B. B. PTF G, G/
3.0E-5 3.0E-6 3.0E25  3.0E25  0.0104  0.0142 0.001 0.4 0.7
D, D, EPM A, N, X1 N, A B

0.04 1 0.01 1.6 0.61 0.5 3 2.47 0.05
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Table 3 Parameters of 2# rock emulsion explosive

R/ (kg +m™) M@/ (m-s™')  Py/GPa A/GPa B/GPa R, R, w E,/GPa
1.18 x10° 4.2 x10° 9.55 293.9 21.73 6.366 2.152 0.207 3.14
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Fig. 4 Numerical simulation damage cloud map

of blasting in Scheme 4
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Fig. 6 Peak vibration velocity of monitoring

points under different schemes
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