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Research of the isolated extraction zone form and determination of optimal independent

advance under different end wall angles
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ABSTRACT In order to analyze the form of the isolated extraction zone ( IEZ) in side drawing and get optimal independent advance
with large structural parameters drawing models with the mesomechanical properties of ore granular media were constructed based on
the particle flow theory and PFC’” code. The reliability of the drawing models was validated by comparative analysis between existing
research conclusions and simulated results. On this basis a study on independent advance of side drawing at different end wall angles
in the structural parameters of 18 m x20 m was performed. The results show that the IEZ form is incomplete and is not a regular ellip—
soid at different end wall angles. When the drawn mass is equal the IEZ height increases with decreasing end wall angle and the IEZ
form becomes more and more slender. The trend of the IEZ height at both the infinite boundary condition and the boundary condition of
different end wall angles can be divided into two stages: in the first stage the IEZ height rapidly increases in the exponential form at
the initiation of side drawing and its growth rate decreases with the increasing of drawn mass while in the second stage the IEZ height
linearly increases with the increasing of drawn mass. It is suggested that the end wall angle of 85° —90° and the independent advance
of 4. 8 m should be used in the structural parameters of 18 m x 20 m.
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Fig.1 Main parameters of the IEZ and IMZ
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Fig.2 Wall structure of the models: ( a) infinite boundary condition; ('b) vertical end wall condition; ( ¢) forwarddeaning end wall condition
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Table 1 Mesomechanical parameters of walls and particles

/(Nem™") /(Nem™") /(Nem™") /(Nem™") /(kgem %)

1x10° 1x10° 0.50 1x108 1 %108 4200
2
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3 Castro °
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Fig.3 1EZ form of 4 experiments: ( a) infinite boundary condition ( Exp. 1); ('b) 90° end wall condition ( Exp. 2); (¢) 80° end wall condition
(Exp. 3); (d) 70° end wall condition ( Exp. 4)
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Table 2 Fitting results of coefficients in Eq. ( 1)
ho /m my, It e/(met") R
1 7.367 (0.331) 190. 647 ( 20. 413) 3.310x 10 73 ( 1. 774 x 1074 0.997
2 10. 994 (0. 740) 188. 164 ( 30. 420) 3.794 x 10 73(3.979 x 10 ~%) 0.989
3 11. 356 (0. 490) 156. 524 ( 18. 040) 4.508 x 10 73(2.725 x 10 %) 0.995
4 12.484 (0.943) 224. 098 (36.989) 4.821 x10 73 (4.898 x10 %) 0.991
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Fig.4 Comparison between the theoretical curves and experimental
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Fig.5 Wall structure of the multiple-subsection drawing models: ( a) vertical end wall condition; (b) forwarddeaning end wall condition
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Fig.6 Different drawing processes: (a) drawing start of the first level; ('b) drawing ending of the first level; ( ¢) drawing start of the second level;

(d) drawing ending of the second level
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Fig.7 Final IEZ form: ( a) front view of IEZ; ('b) side view of IEZ
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Fig. 8 Relationship between ore dilution and loss indexes and drawing pace: ( a) relationship between ore recovery ratio and drawing pace; ( b) rela—

tionship between ore dilution ratio and drawing pace; ( c) relationship between the difference of recovery ratio and dilution ratio and drawing pace
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Table 3  Practical independent advance in similar mines

/m /m /m
15 20 3.5
15 18 3.7
20 20 4.6
15 20 2.8
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