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Research on Stope Stability of Upward Horizontal Filling Mining Method with Reserved Retaining Wall
LIANG Juli"*, ZHANG Qingsong'*®, LIN Weixing"*, GONG Yongchao'*, OU Renze"
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China)

Abstract : Reasonable mining methods and stope structural parameters are crucial for ensuring the safety and efficient production
of mines. According to the characteristics of large thickness variation of a copper ore body, combined with the analysis of rock
mass joints and fissures, the evaluation of rock mass integrity, the allowable exposed area of ore rock and the self-stability
ability of rock mass, the mining scheme of ore body was optimized. The stress, displacement, and failure laws within the stope
mined by the upward horizontal filling mining method with reserved retaining wall were analyzed by FLAC3D numerical
simulation software. The results show that the maximum tensile stress during the mining process does not exceed the tensile
strength of the ore body. As the mining progresses. the maximum compressive stress migrates from the lower left tip of the
goaf to the roof near the upper right tip, and as the stratification increases, the compressive stress at the tip gradually
decreases. Under the condition that the exposed area is determined, the smaller the short-side span is. the greater the roof
subsidence is. The mining process leads to the intensification of bottom stress and deformation. and the floor heave of the filling
body floor and the surrounding rock of the footwall is significant. The shear failure is mainly concentrated at the tip of the goaf
and extends to the deep part of the surrounding rock. Due to the presence of the hanging retaining wall, the sidewalls effectively
block the expansion of the surrounding rock failure zone into the goaf, thereby enhancing the stability of the stope.
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Table 1 Survey results of typical joints and fissures

RIELNERTS AR Y
AE R WEARE
Zaf A 1# 205 40 38 Ei
ZRAERE 2% 235 24 30 rh &
3N 3% 106 84 12 5]
B 4# 215 60 3 5

(b)3000m HEHWEEFER

(e)3200m PEHEGEER
2 3000~3200m FETHEABHARER
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Fig.3 Evaluation results of rock mass integrity
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horizontal filling stope under various working conditions

T W RKEEE /m RBKE/m B B /m
TH— 8 70 30
(97— 10 60 30
T = 12 50 30

32 BURNESHRRENNOHE
BRI AR F R A e — m A e
R A RIEET L A ) R A R T 2 R
I AT AE AR B 2 E B RSB B 7 e R SR B
TR R A,
R4 TERREHEEHWNZESH

Table 4 Mechanical parameters of ore rock and filling body
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Fig.6 Maximum principal stress cloud diagrams of layered mining in filling stope under working condition 1
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Fig.8 Minimum principal stress cloud diagrams of layered mining in filling stope under working condition 1
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Fig.12 Plastic zone distribution cloud diagrams layered mining in filling stope under working condition 1
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Fig.13 Test stope and filling construction of retaining

wall upward horizontal filling mining method
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Table 5 Main technical and economic indicators of different mining methods
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