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Research on the flow characteristics of fragmented ore and rock in the
non-pillar sublevel caving method

DONG Qiuping', LI Cui', ZHANG Liangbing', YANG Chengye’, MA Zhiwei’, XU Jiye', LI Jielin™

(1. Pangang Group Mining Co., Ltd., Panzhihua 617000, Sichuan, China; 2. School of Resources and Safety Engineering,
Central South University, Changsha 410083, Hunan, China)

Abstract: The flow behavior of rock and ore debris is one of the critical factors affecting the ore loss
rate and dilution rate in the sublevel caving method. Based on the mining characteristics of an under-
ground mine in the Panxi region, the shape of drawn-out body of rock and ore debris was determined us-
ing the hole volume measurement method, and numerical simulations were conducted with the "Particle
flow code in 2 dimension (PFC2D) " software. The flow characteristics of the debris and their impact on
the dilution and loss rates were analyzed. Results indicate that the drawn-out body of ore obtained from
both numerical simulation and laboratory testing are largely consistent, exhibiting well-defined ellips-
oidal development features. The primary cause of high dilution and loss rates is the incorporation of
waste rock at the top, front, and sides of the drawn-out body of ore. Based on these findings, recom-
mendations for optimizing the layout of the ore drawing openings were proposed, providing a theoretic-
al foundation to enhance recovery rates at the mine.

Key words: caving method, ore drawing law, discrete element method, similarity test, dilution rate
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Fig. 1 Non-pillar sublevel caving method in the mine
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Table 1 Gradation table of fragmented particles in the experiment %
0 ~ 50 mm 0~ 100 mm 100 ~ 200 mm 200 ~ 300 mm 300 ~ 400 mm 400 ~ 500 mm >500 mm
9.97 28.37 32.67 6.44 3.05 8.76
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Fig. 3 Statistics of the amount of reaching holes and fitting of the drawn-out body of ore
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Table 2 Numerical analysis parameters

Normal stiffness x10™/ (N-m™")
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1 1 1 1
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Table 3 Fitting parameters of morphological characterist-
ics of the drawn-out body of ore

Parameter Laboratory test Numerical analysis Percentage error/%

k 0.297 0.283 4.71
a 1.347 1.408 4.53
p 0.131 0.137 4.58
o 1.462 1.489 1.85
B 0.289 0.296 2.42
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