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Optimization Research on the Structure Parameters of Filling Stope Based on MIDAS Numerical Simulation
GE Juhua', LIU Yanbin*, FEI Hangiang'
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.The Prevention and Control Center for the Geological Disaster of

Henan Geological Bureau, Zhengzhou, Henan 450014, China)

Abstract: In view of the technical problems of safe and efficient mining faced by a large iron mine in Anhui province under the
complex mining technology conditions, based on the comprehensive investigation and analysis of resource endowment
characteristics, mining technology conditions and goaf status, a three-dimensional visualization model of the stope was
constructed, and the collaborative mining scheme of upward horizontal layered filling method and sublevel open stoping with
subsequent filling method was preliminarily determined. The MIDAS numerical simulation software was used to optimize the
stope parameters. The results show that for the ore section at —470 m to — 390 m., the upward horizontal layered filling
method is suggested to be used, and the optimal stope span is 15 m, with a maximum tensile stress of 0.795 MPa on the roof.
For the ore section at —390 m to — 330 m, the sublevel open stoping with subsequent filling method is proposed, and the
optimal stope span is 18 m, with a maximum tensile stress of 1.763 MPa on the roof. The engineering practice shows that the
adoption of collaborative mining scheme has significantly improved the economic benefits of the mine, with a production
capacity of 287 =354 t/d, a recovery rate of 76.65%—90.82% , and a dilution rate of 3.95%-4.61%.
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Table 1 Physical and mechanical parameters of the ore rocks

HUte RLGUE  NEE

e b I/ (‘fg‘{ﬁ) WiE, B/
m g/em MPa )

A MPRREEERT A 389.26 4.27 119.00 85.20

JZECRRERRT A 448.55 3.98 96.20 84.12

RYRRERD A 389.42 4.26 117.30 85.10
HORBES A 1 330.39 4.34 189.60 86.95

T g 328.85 3.88 80.45 82.87
N A 450.91 2.76 101.85 84.12
AR AR 450.64 2.73 96.80 84.05
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Table 2 Quality classification of ore rocks

in the middle section of —470 m to —330 m
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Fig.1 Three-dimensional solid model of ore body
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Fig.2 Roadway layout in each middle section
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Fig.3 Three-dimensional solid model of roadway
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Fig.4 Three-dimensional solid model of ore body—+roadway
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Fig.5 Stope model of upward horizontal

layered filling method
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Fig.6 Cloud maps of simulation results for stope span of 15 m
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Table 3 Numerical simulation results of the stope roof

with upward horizontal layered filling method

X% MEMFE/ mRPINII/  BiRiES bR/
B5 1 /m cm MPa EX1 MPa
12 0.442 0.741 8.677 4.75
15 0.722 0.795 8.088 4.75
18 1.130 1.184 5.431 4.75

x4 LAKFLEREERGTEAHERMUER
Table 4 Numerical simulation results of the stope filling

body with upward horizontal layered filling method

Ky KNS, WMKIER S/ HRiEe HRRAe
BSTE /m MPa MPa 350 EX 1
12 0.065 1.380 3.231 1.252
15 0.172 1.445 2.530 1.197
18 0.199 1.530 1.055 1.131
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Fig.7 Stope model of sublevel open stoping

with subsequent filling method
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Fig.8 Cloud maps of simulation results for stope span of 16 m
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x5 SBRZUMEREERGTRBERMER
Table 5 Numerical simulation results of the stope roof

with sublevel open stoping with subsequent filling method

) MEAR/ RKRPINT/ PihiE4e BihisRE/
P RF /m cm MPa EX 4 MPa
14 7.292 1.182 5.458 4.73
16 7.587 1.763 3.651 4.73
18 7.741 1.945 3.310 4.73

x6 NREHMEREZRGREFBEEUER
Table 6 Numerical simulation results of the stope filling body

with sublevel open stoping with subsequent filling method

Ry KRN RKER T/ PibE A PG4
5B /m MPa MPa E EX 4
14 0.171 0.734 1.241 2.372
16 0.185 0.751 1.170 2.313
18 0.199 0.766 1.051 2.280
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18 m), oA M Ak TR BB B L Ab T AE X AR A
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