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Stability of Filling Materials with Different Roof-contacted Filling
Ratios in Upward Filling Stoping Method

WANG Xinmin, ZHU Yangya, JIANG Zhiliang, LIU Qi, WAN Xiaoheng

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract Based on the filling—slurry flowing law and final filling state in the stope, this paper analyzes the stability of filling materials
with different roof-contacted filling ratios during the upward filling process. The process was divided into two parts: unlimited diffusion
deposition and limited upward stacking. Combined with the final filling state, and beginning with 50% roof- contacted filling ratio, 11
filling models were built with an increasing gradient of 5%. The MIDAS/GTS finite element software was applied to analyze the stress
condition of filling materials which had different roof—contacted filling ratios, and the comprehensive safety coefficient was put forward to
evaluate the stability of filling materials, including the tensile coefficient, compressive safety coefficient and area size under concentrated
stress. Take a specific stope as an example, when the roof-contacted filling ratio is under 75% in one—step route stope, the filling material
still has the possibility of instability, although the tensile and compressive safety coefficients are higher than 1.0 and the comprehensive
safety coefficient is under 1.0. When the roof-contacted filling ratio is above 75%, the tensile, compressive and comprehensive safety
coefficients are higher than 1.0, the stability of the filling material reaches a safe level.

Keywords stability of filling materials; roof—contacted filling ratio; comprehensive safety coefficient
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Fig. 1 Curve showing the unlimited dispersive deposition
of classified tailings
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Fig. 2 Final filling state of classified tailings in the route
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Table 1 Physical and mechanical parameters of the ore,
surrounding rocks and filling materials
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GPa  MPa  MPa MPa  (°)

1 F# 5600 30.12 340 0.22 2540.00 9.30 50.5
2 WK 760 1959 237 020 3570.00 6.86 45.6
3 F#E 3200 21.67 220 022 2280.00 326 535
4 FHUA 020 243 025 024 1850.00 033 30.7

3.2 Wik=4&EE0=E

iz il MIDAS/GTS A FR IG5 25 47 8 4R = 4k 458 1 44
O AL/ IR TR B L 5 A S AR E . R
TAYAEAU I v e B L 1A S SE A4 g T 5l
BE IR ABTOIREAR O 3, iOR A 32287 1 BT UIRR 1) Mohr—
Coulomb #ENIVE R A BEA LAY, Mohr—Coulomb #E 1 (1) 3
HIfletE

T,=c+0o, tang (6)
l((r —a')fZ[c-cotqwl(a +0')f}sin¢> (7)
2 1 3 2 1 3

o, 7 MBI 1, MPa; o A3 W] R FT , MPas o o5 —
N ), MPa; o 55 = F 0 J), MPa;c N EEZS 1, MPa; f o BE 5
R @ IS, (°),

BEAMASEARY B A K] 43 58 e, T AR A DA T
G, DUB 2 MRS R R . PR IROR R] R T3 e Ak —
YRR A A AR | A PRI AR — B0k AR (R 52
A A R o3 DB A — 3K, A B ARG 2 R SR IR AR AR
30 1 % ph A 1) PR R T A A ) 43 =R 43 R A
TCo VIBETL 7 B 80% 73514 T % Fu LA i 0 f = ZE A5 70 Oy
], 45 53481 ANBATT, 9657 4S5 45, WNIE 4 Ff s o

E4 =45
Fig. 4 Picture of the 3D model
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Table 2 Analysis result of the 3D model with different
roof—contacted filling ratios
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% MPa MPa % %

1 50 248 0.169 0.1 7.2
2 55 242 0.162 0.1 9.8
3 60 233 0.157 0.2 10.9
4 65 224 0.145 0.3 12.1

5 70 217 0135 0.5 13.7
6 75 206  0.127 0.6 15.4
7 80 .92 0.123 0.7 16.6
8 85 179 0116 0.5 20.9
9 90 1.68  0.107 0.4 225
10 95 132 0.102 0.3 26.3
11 100 L1 0.096 0.3 27.2
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Fig. 5 Stress nephogram of filling materials with different roof-contacted filling ratios
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Table 3 Comprehensive safety coefficient for the jamb
model with different roof-contacted filling ratios
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