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Reasonable Drift Spacing for Eastern Stopes of Jinshandian Iron Mine
Considering Influence of Moisture Content on Drawn Ore Blocks

WU Zhongying' , MEI Linfang®, ZENG Yunchuan®, WANG Wenjie'
(1.School of Resources and Environmental Engineering, Wuhan University of Science and Technology, Wuhan 430081,
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Abstract: To address the problems of poor fluidity and high viscosiy, ore rocks and higher ore losses and dilution due to
the influence of moisture content on eastern stopes of Jinshandian Iron Mine, the variation laws of fluidity of ore blocks,
shape characteristics of drawn ore blocks, as well as loss and dilution indices of two types of ore bodies in the eastern
stopes under influence of different moisture content were analyzed by preforming physical tests and numerical simulation.
A reasonable range of drift spacing for the eastern stopes was determined, which was then optimized from the
perspectives of safety, technology and economy, based on the improved CRITIC-TOPSIS evaluation method. The results
show that with the moisture content in a range of 0—8% , the drawn ore blocks in the eastern stopes are in a shape of an
“inverted water drop”, and become shallow as the moisture content increases; with the moisture content in a range of
4%—8% , the natural angle of repose of ore rocks increases with the increase of moisture content, the recovery rates of
those two ore bodies are negatively correlated with moisture content, and present an upward trend followed by a decline
as the drift spacing becomes wider, while the dilution rate follows the opposite trend. With the moisture content at 6% on
average, the optimal drift spacing in the eastern stopes of Jinshandian Iron Mine should be set at 15 m.
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test; natural angle of repose; drift spacing
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Table 1 Particle size distribution of ore rocks in eastern stopes
N AR L/ %
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Table 2 Moisture content testing results of stope drift

at different periods
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Table 3 Measurements of natural response angle under

different moisture content conditions
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Fig.2 Some ore-drawing test results
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Fig.3  Shape of drawn ore blocks from ore body I
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Fig.4 Effect of moisture content on drawn block width
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Fig.6 Effect of moisture content on drawn ore mass
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Table 4 Micro-mechanical parameters of particles and wall

k% ki AL
HEAE/(N - m™)  PIENE/(N - m™)  FEERE RERE/(N - m™)  PIRRE/(N - m™)  FEERE bifsh R
5% 108 5% 108 0.7 1x10% 1x10% 0.5 0.25
5% 108 5% 108 0.7 1x10% 1x10% 0.7 0.40
5% 108 5% 108 0.7 1x 108 1x10% 0.7 0.60
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Fig.9 Ore loss and dilution indicators for different drift spacing

PR B AE bR 5 0 B (B B DG R b, 0 DR
Pt o O % T R 5 B e 1 RS /N A A
AR RIS, K 4%, 2 B (R AE 3 i 1]
B 16 m B (4 [DBOR f i, BE T 50 1 i 5 1k 5 0
1% S 7K R0 6% 8% I, 2 Fhe™ 4 1 76 i3 % 1] fE
15 m B0 R i g, e B T 57 4K 1 23 Ak R B A%
FrKEH 4% INE] 8% W SR B S EH 16 m
5 15 m, SRS S KRN R B0 AR S
ARAERARTINE , 2€ B 5 7K 3R 49 I 3 2 AR TR A5 1Y SR
GEE S50 16 m [ 3EFE TR 5 5 7K % 6% 8% W
SR ERIE SSRGS SECN 15 m A

4 PEEHEIEE LA

EMisREII S8

A SR T CRITIC-TOPSIS $EMY 7 12 %k 32 B 1]
PG SHH T 2 ifh . &4 G M AR 52
TXERE & A 2 AR PRER A TP IR R | R BCR T BiA
C, B AR C, B ATE C, BBSCR C, Ttk
ZER R C, 2 5 A 52ma e bn A hy i i R R 25 5 A
a5, Ho RO ARSI SLPrA: 7= oA, R85 &
YA AR AT AG B 0 A RTIR Je B A R E 4
LR 2R X R 375 - 2 5 K R 6% 4544 A A ; J %

4.1

RORFEIREE 5 HUE ; THOHR 2% 8% 10 BURYE 45— 70 BOF 2
A A R AN BT I B R b AR AL
*6~7,

x5 BBHRSRIRE

Table 5 Blasting effect classification standards
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Table 6 Quantifiable indicators of ore body I
PEEEE/m €,/ (OG- C/%  C3/% €y, Cs/m?
14 93.80 79.66 3.85 2 8751
15 88.70 80.96 3.76 3 8177
16 86.20 80.30 3.88 6 7675
17 81.40 78.59 4.33 7 7232
18 72.00 76.85 4.47 9 6 839
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Table 7 Quantifiable indicators of ore body I
HERE/m € /(UG- ") C/%  C/% €y Cy/m?
14 93.80 79.83 4.20 2 8751
15 88.70 80.40 4.03 3 8177
16 86.20 79.46 4.48 5 7675
17 81.40 78.08 4.61 7 7232
18 72.00 77.56 4.87 9 6 839
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Table 8 Objective weights in CRITIC method for two ore bodies
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15 17.60 31.02 19.94 16.22 15.22
I 18.23 24.85 24.37 16.79 15.76
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Table 9 TOPSIS evaluation results of two ore bodies

T N ik
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14 74.56 3 77.25 2

15 100.00 1 100.00 1

16 87.37 2 69.36 3

17 59.55 4 54.78 4

18 44.62 5 46.80 5
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