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Three-dimensional modeling technology and fragmentation prediction
for ore-caved fragmentation

FENG Xing-long, WANG Li-guan, BI Lin, GONG Yuan-xiang, SHANG Xiao-ming
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Jinchuan No.3 mine area is taken as a study object. Based on the field investigation of discontinuity parameters, by
adopting Monte Carlo simulation method, a synthetic database of discontinuities is generated. The ore fragmentation for block caving
is predicted by determining the number of discontinuities that form a block, establishing the equation of the discontinuities in the 3D
coordinate system, determining the actual vertices and the coordinate of each vertex, and the volume of the block is measured; the
characteristics of the block shape are identified. The ore fragmentation has a direct influence on the configuration of stope bottom, the
selection of loading and handling equipment, secondary crushing method, the estimation of explosive consumption and so on. The
simulation results show that the fragmentation with equivalent size of more than 0.9 m account for 38.2 per cent and those more than
1.3 m account for 17.2 per cent of the total fragmentation volume.
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Fig.1 Flow chart of forming a block in 3D modeling
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Fig.2 Process for forming a block in 3D modeling
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Table 1 Statistics of overall block forecast result

SN T ERBE % BIRRK F 93 /%
0.0 100.0 0.01 0.7
01 99.9 0.02 0.6
02 9738 0.03 1.7
03 914 0.04 54
04 812 0.05 8.1
0.5 70.4 0.06 10.6
0.6 602 0.07 114
0.7 520 0.08 11.6
0.8 431 0.09 9.3
0.9 382 0.10 9.3
1.0 324 0.11 6.7
1.1 256 0.12 5.6
12 204 0.13 4.2
13 172 0.14 3.5
1.4 16.6 0.15 2.8
15 13.6 0.16 2.0
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