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Fig.1 Three views of upward horizontal cut and fill mining

method with high efficiency and low ore loss and dilution rates
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Fig.3 Airbag pre-positioning drift formation method
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Table 1 Rock mechanics parameters
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A PRBE/ R/ W e/ N/ M/
MPa GPa MPa MPa @)

WEEK A 27272 53.82  0.18  9.07 22.404 70 56.16
FHC AN R BRSS 173.52 80.94  0.25  8.71 21.394 06 54.73

KB A 145.40 72.89 0.26  4.23 13.408 03 46.24
h 79.84 54.69 0.2 4.82 17.968 57 47.1
U 137.74 70.26 0.24  4.65 20.337 31 49.7
A 208.97 57.06 0.13  7.46 19.019 28 65.25
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Fig.4 Distribution map of joint orientation in the

experimental mining section rock mass
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Fig.5 Calculation of maximum span in layered mining stope
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Fig.6 Composition of stope pre-positioning isolation inflatable airbag system
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Fig.8 Influence of pre-positioning airbag size
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Table 2 Relationship between different fragmentation

coefficients and the amount of material drop

JE4ift/mm e fik 2 2 HURT &/ %
2 1.76 100
4 1.48 89
5 1.45 82
6 1.40 29
7 1.38 18

5 T LK

R T SOOI 6 B g e R AR I = AL
RFTH E K43 )2 SRR Iy i E 9, I SR 8L
Tk 5. B3 0K 0 e Rk B K e P B
310927 R, Wit R EERN 4 m, RIGEEHR 5.5
m, KR 20 m, I BEE AR AT RERIE , m R
4.1 m, K} 6 m, 55N 2.5 m, EEIIR K — A,
WE TAEE 1l 0.2 MPa, i KK JE S K 0.5
MPa, fEM G ILAT B 3 MR R, X AR L%
Jite T A A R S AR AN L 9 s

R T RRAE RS R S SR S B R,
ERBEMRE B IFE L mES )2 1T
AR ES AR T M, PIRG4S
TR BRI A TR RGN R R RE T N

150 t/d B A RN 94 % B A FAL RN 4.8%.,

(a) SEEE

(d) FEEMIEEE
B9 REMHAUREXRESEAFZELBERYR

Fig.9 On-site placement process and effect diagram
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Study on High-Efficiency and Low-Depletion Upward Horizontal Layered Filling Mining Method for Complex Metal Deposits
HU Songtao', ZHU Mingde'*"*
(1.Shandong Gold Mining Technology Group Co.. Ltd., Jinan, Shandong 250100, China;
2.Deep Mining Laboratory of Shandong Gold Group Co., Ltd., Laizhou, Shandong 261442, China;
3.School of Civil and Resources Engineering. University of Science and Technology Beijing. Beijing 100083, China)

Abstract: In view of the problems of large ore dilution and loss and poor stope stability in the mining of complex metal deposits,
the “Z” shaped low-depletion mining technology in the vein and the airbag pre-occupancy method were proposed. On this
basis, a new method of high-efficiency and low-depletion upward horizontal layered filling mining was proposed. Based on a
gold mine in Inner Mongolia, the structural parameters of the layered stope and the overall structure and size of the pre-
occupancy airbag were studied by means of field investigation and laboratory test. The results are as follows. Firstly, the RMR
value of the rock mass quality index of the test section of the mine is 51 =63, and the limit span of the corresponding stratified
stope is 5.5 —10.5 m. Secondly, the overall structure of the pre-occupancy inflatable airbag was designed and determined. The
working pressure of the inflatable airbag is calculated to be 0.2 MPa, and the bearing capacity is 0.5 MPa. The relationship
between the blasting compensation space and the rock crushing coefficient is obtained, and the reasonable span of the pre-
occupancy inflatable airbag is determined to be 2.5 m. On this basis, the field industrial test was carried out. The industrial test
stope is 4 m high, 5.5 m wide and 2 m long. The mining results of the test stope show that the two-step stope production
capacity of this method can reach 150 t/d, the ore recovery rate reaches 94 %, and the ore dilution rate is 4.8% , which realizes
the high-efficiency and low-depletion mining of complex metal deposits.

Key words: Complex metal deposit, Layered filling mining method, Low-depletion mining technology, Pre-occupancy airbag,

Dilution ratio, Loss rate





