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Study on the Safe Thickness of Combined Isolation Pillars in Transition Areas of Different Mining Processes
LUO Caiyan', ZHANG Qingsong**®, WANG Yuding®*, GONG Yongchao®* ,
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Abstract: The form and thickness of isolation pillars in transition areas are crucial to the safety and efficiency of mine production
during the transition from caving mining to filling mining. Taking the mine production of a gold mine in the transition stage
from caving mining to filling mining as the background, a scheme of combined setting of pot-bottom isolated pillar and
horizontal isolated pillar was proposed, and the safe thickness and stability of the combined isolation pillar were analyzed by
theoretical calculation and FLAC3D numerical simulation. The results show that the theoretical thickness of the horizontal
isolation pillar at the bottom of the combined isolation pillar is 30 m, while the thickness of the pot-bottom isolation pillar is 15
m. Through the calculation of the maximum unbalanced force and excavation convergence balance cost, it is found that the
ground pressure activity during the transition from caving mining to filling mining is generally stable. The isolation pillar does
not exceed the tensile stress limit during the mining process, and there is no phenomenon of plastic failure penetration. It shows
that the isolation pillar has good self-bearing capacity, which ensures the safety of synchronous mining of caving mining to
filling mining. The application of the filling method significantly slows down the settlement rate of the ore body and enhances
the stope stability. However, it is necessary to be alert to the local plastic failure of the filling body in the side of the stope and
the potential landslide risk in the upper part.
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Fig.1 Current status of surface collapse pits
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Fig.2 Schematic diagrams of isolation pillar layout form
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Fig.3 Schematic diagram of combined isolation pillar
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Table 1 Safe thickness of horizontal isolation pillar

based on comprehensive calculation method
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6 50 3.6 10.4 9.8 21.1 4.6 16
8 50 5.2 13.9 13.1 22.8 6.1 20
10 50 7.2 17.3 16.3 22.5 7.7 23
12 50 9.6 20.8 19.6 23.3 9.2 26
14 50 12.4 24.2 22.9 24.0 10.7 30
16 50 15.5 27.7 26.2 24.7 12.3 34
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Fig.4 3D numerical model of mine
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Table 2 Physical and mechanical parameters of

materials for the model

e At B 5 1
e ET ég}%g/ﬁy %51%5
’ GPa MPa MPa (%)
WA 28.30  35.27 4.02 0.25 7.33 40.83
o XS A 27.90 10.13 0.60 0.18 3.75 29.24
KIS A 27.90 15.25 1.60  0.18  5.33 35.85
NALZE 27.60 5.61  0.36 0.21 2.57 25.75
F3 i 2 27.70 1.80 0.12  0.23 1.32 19.79
I b X 27.80  10.85 0.01 0.22 0.02 30.76
Fo A 20.00 0.60 0.26 0.31 0.73 27.03
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Fig.5 Distribution curve of maximum unbalanced
force during the transition from caving

method to mining with filling method

FEIT R BRI (1~ 3 &), B X i R 3 2 3 22
2 35 B DX AL [ >R 9 52 WL TG A S (4~ 6 a) U
R T R AL R 7 R AL £ . ARG R 6 B 1Y
AR IV A2 NSO 5 B #E 9% 1T E R A T LA
WA 1 B 6 AR TR AR 22 e L (HOR 2 B
AR A H L R B 1] SR AT 51 2 i M 3l B A
BONAGTE . THI I AP 9728 f 32 BT O R i AR
TR 37 Jo] R4 B 52 1 A8 A, AT 5 BORE 1A 1 A3 B
it I IA) A A RS BE T AN . e ob . a3 B B s 400 1 1]
KA I 51 e 9 M s S 20 e JRE ARG T R 40 3 3 T B
B REA AR T R BRI R P B X L R R L TR
TR 2R 25 X0 FE B AR T R R 3 1Y 3t 5 5 30
U

1800

1700 |
[ @

1600 e

1500 | o Y

1400 f )

ER S

1300 | )
1200 | '
1100}

1000

s %1 Eb5 Bo
g Er Gm Fm
B

B6 #XHE 1~6FERMAFIE BN SL T E
E#HITERES

The computational time steps required for

%1 > %3
£ 5F EF
P

Fig.6
excavation to convergence equilibrium in the

mining area model within 1 to 6 years
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Fig.7 Minimum principal stress distribution of stope and isolation pillar in different years
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Fig.9 Maximum principal stress distribution of stope and isolation pillar in different years
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Fig.10 Variation of maximum compressive stress with years
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Fig.11 Vertical displacement cloud diagrams of

stope in different years
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isolation pillars in different years
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