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Influence of Endwall Roughness and Ore grading Condition on the Ore Drawing Effect of Non-Pillar Sublevel Caving Method
HONG Zhitong', ZHANG Zhigiang'*®, WANG Liang', MA Xuxiao', GAO Lu', WANG Xinrong"'*
(1.School of Ming Engineering, University of Science and Technology-Liaoning, Anshan, Liaoning 114051, China;

2.Engineering Research Center of Green Mining of Mental Mineral Resources Liaoning Province, Anshan, Liaoning 114051, China)

Abstract: To investigate the influences of endwall roughness and ore grading condition on the ore drawing effect of non-pillar
sublevel caving method, based on a single segment and single access ore drawing model, the joint roughness coefficient (JRC)
of rock structure surface was introduced to quantify the endwall roughness. Physical experiments were conducted under five
types of endwall roughness and two types of ore grading conditions, and the changes in recovery rate, dilution rate, and release
amount of ore, as well as the development characteristics of the release body morphology, were systematically analyzed. The
results indicate that the endwall roughness and the ore grading conditions have a significant impact on the flowability of the ore.
thereby determining the variation characteristics of the recovery rate and dilution rate. As the proportion of fine particles in the
ore grading and the endwall roughness decrease, the ore recovery rate shows an upward trend. The dilution rate shows a trend
of first increasing. then decreasing, and then increasing again as both factors increase. When the content of fine particles is low
and the JRC value is 0, the ore flowability is the optimal, the recovery rate is the highest at 75.15% , and the dilution rate is the
lowest at 32.09%. In addition, reducing the proportion of fine particles in the ore grading and decreasing the endwall roughness
can promote the development of the transverse axis length and suppress its height development of the ore release body, thereby
increasing the ore recovery rate and optimizing the overall ore drawing indicators.

Key words: Non-pillar sublevel caving method, Endwall roughness, Ore grading condition, Ore drawing effect. Recovery rate
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Fig.1 Experiment model of ore drawing (Unit:mm)
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Table 1 Grading composition of mineral rock partides

XNy kiR, AWEA BUSA BAHHE)/
Kife/m mm e/ % e/ % %
0~0.25 0~5 10 5 —
0.25~0.4 5~8 15 10 —
0.4~0.65 8~12 50 60 30
0.65~0.8 12~16 15 20 60
0.8~1 16~20 10 5 10
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Fig.2 Reconstructed standard JRC curves
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Fig.6 Variation curves of ore dilution rate
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Fig.7 Variation curves of released amount of ore
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Fig.8 Variation curves of released amount of ore

when the height of the release body is constant
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Fig.9 Variation curves of released amount of

ore under different widths of release body

HY 119 AT, 2580 AR BE B 43 50 4.5 m. 7.5 m
10,5 m, umBEMLRE BE Fy 0 BN E 11.2 BF, A 418
A A O A B IN T 297 g.354.1 g 1 449.1 g;B
W AW E B R BN T 1 321.3 g.1 114.8 g #
772.8 go Vi BEAH B B — € B L A LT A0 A
I BAIFH £ 925.83 g, FH A ER MR HE S W] %L i
HE AR 0 T S S R RS A O
%, L5 LRTIR il RERLRS B2 A0 A L Sk R 38 s 0
JHCHR AR [ Rl 1) K R T AR S R BT A R
2 /INBURE 7 bR 22 | it BE KR 3 KR e A e



38 o R 5 A

2025,45(12)

RE WS, B A G A X R R R
R E 52 0 /)N T i BE R RS JEE
3.3 ARG5S i B A R X AL W A = b
KH R
MHORARIE S K R 4.5 m B R FEET A
G 5% 4 o BE KRS BT B 2 R o AR Ak il £
10 fiis .

8500

8400

TEBHE/g
&
=

4
8200 - Al

8100 L+——r o

0 2 4 6 8 10 12
SRR

E10 45mAYA@BRTHTERHELTH L

Fig.10 Variation curves of released amount of

ore under the longitudinal axis length of 4.5 m
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Fig.11 Schematic of morphological changes of release body
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