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Optimization of stope structure parameters based on
Mathews and FLAC™

Li Cui, Zhang Liangbing, Chen Tao, Luo Shaochen
(Design and Research Institute of Panzhihua Iron and Steel Group Mining Co., Ltd., Panzhihua 617063, Sichuan, China)

Abstract: Taking an underground mine in Panxi as an example, the exposed area of the stope was es-
timated based on Mathews stability diagram method and empirical analogy method. It is recommended
that the allowable exposed area of the stope roof is 800 to 1 200 square meters, and the allowable ex-
posed area of the ore body side is 4 000 to 5 000 square meters. Based on FLAC™ numerical simulation
analysis, the stope structure parameters were optimized. The results show that with the increase of stope
length and stage height, the maximum tensile stress, maximum compressive stress and maximum shear
stress around the stope increase. Combined with the existing development system of the mine, it is re-
commended that the stage height of an underground mine in Panxi is 60 meters and the length of the
stope is 60 meters.

Key words: underground mine, stope structure parameters, Mathews stability diagram method, fast lag-
rangian analysis of contimua in 3D numerical simulation
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Table 1 (Q-value system rating results
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Table 2 Calculation results of stable number N

HALRR O 4 C N LogN
T 561 1.0 43 132676 11228
MR H )
MH 561 1.0 43 96492 09845
N=Q'XAXxBxC (1
X, OB TER O RGP A AR T,
RAEVF R RZS T oA A At R R o, 515
AN JJ o Z s B A 9 B A S8 €
JIEE T
oAl BE R 2 T AEAR P ¥ S B3R A L
= (2) .
S = A5 3 A 5 BE BICR 2 [H] AR R A +
(SRAIRT L AIIERS (2)

SESBEVTHH N T ILI SRR, 2RI 1, o
KA MR MR RER B TR0 15 m, TR0
(2 ER A, TR L 3. o, X TR TR,
AR TR 4 £5, R TE N 4 0 1
HORTHEA T

1000

100 |t

TN TN

0.01

0.001

1 10 100
2N RS AR e
1 Trueman i BB Mathews 72 E[E](2000) "
Fig.1 Trueman extended Mathews stability graph (2000)

M2 3 AT 50, 0 D T8 B A [R] B, Bl R 1 A 1
RQD {EI8/)N, SRR PR TR0 | 05 2 2% 1 2
SRR BRI, SO R Y T 2 8 X R o 2 R
RS IA K . 48 Mathews Fa5E R AG B, BEpG 3
bR L TR AR 2 R T A L R 700 ~ 1300 m?,
NS 721/ 2 5 T FEUE TS R 4 160 ~ 5000 m®,



55 % A, 45 ST Mathews Al FLAC™ [RIGESHISEALITFE - 43 -

3 Mathews B2 EBAHEAIRIZRE@IR

Table 3 Estimation of exposed area of mining stope using

Mathews stability map method
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Table 4 Exposed area values of gabbro with different
joint fissure degrees
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Table 5 Physical and mechanical parameters of materials used in numerical simulation
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Table 7 Simulation calculation results of stope length optimization
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Fig. 3 Cloud charts of compressive stress, tensile stress and shear stress for scheme I to scheme I11
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Fig. 4 Plastic zone maps for scheme I to scheme III
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Table 8 Optimization simulation results of stope stage height
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Fig. 5 Cloud charts of compressive stress, tensile stress and shear stress for scheme [V to scheme VI
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