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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
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Fig.1 Trueman extended Mathews stability graph (2000)
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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

FLAC3D 7.00
@2020 itasca

FLAC3D 7.00
@2020 itasea
consulting

group, Inc.

Zone state By average
Cut plane: on

consulting
group, Inc.
Zone state By average
Cut plane: on

None

None
shear-n shear-p

shear-n shear-

Shear-n shear

tension-p shear-

sh P

i hear-p tension-
shear-p tension-p shear-p tension-p

(a) HrBeRnE 60 m SPEX

(b) BrBEEEE 70 m BAPEX

FLAC3D 7.00
@2020 itasca
consulting
group, Inc.
Zone state By average
Cut plane: on

None

shear-n shear-p

shear-p
shear-p tension-p

(c) BrBti= ¥ 80 m ¥AMEX

Ele6 FHRERU~FHFRFEMXE

Fig. 6 Plastic zone maps for scheme [V to scheme VI

4 %%

1)Kl Mathews Fa i 5] 1 Rl 28 56 28 ik Xo) 22
PO T & 1L 5 88 AR A T, AR Y
THAR A R T AR 800 ~ 1200 m”, B HAANHS 7214
FEFR AR 4 000 ~ 5 000 m’,

2) A FLAC™ RESETSEMF L 20 240
P BELST, % SRR K B B g
., R R U R LAy BT i) R A0
BEARSEEAESS o G520 LA TP RS,
SR T 0B 60 m, SRKIE N 60 m i
B



55 % A, 45 ST Mathews Al FLAC™ [RIGESHISEALITFE - 47 -

&30

[11]

[2]

[31]

[4]

[51]

[71]

[8]

[91]

[131]

[14]

[15]

[16]

[171]

Wang Qing, Ren Fengyu, Gu Xiaowei, ef al. Mining [M]. Beijing: Metallurgical Industry Press, 2011.

(B, AERE, WAL, 55 R 2 [M]. dbat: 154 Tl ikt 2011.)

Guo Lei, Xiong Lianghui. Application and development trend of pillarless sublevel caving[J]. China Mine Engineering, 2010,
39, (6): 44-48.

(3075, REMLRE. TCNEE B T4 2 LR B % R4, PG 1L TR, 2010, 39, (6): 44-48.)

He Rongxing, Chen Liyuan, Ren Fengyu. Study status and development direction of loss and dilution of non-pillar sublevel
caving method in China[J]. Metal Mines, 2022, (11): 1-9.

(ATR%, BRI, AR E . 3 B TO AL S B v AR R LA TS BAR S A 7 11 [0]. 42 Jmamih, 2022, (11):1-9.)

Wei Chaocheng, Zhang Ming, Luo Rui, et al. Optimization of structure parameters of empty field subsequent filling stope
based on Mathews graphical method[J]. China Mining Magazine, 2022, 31(7): 137-142.

(BRI, TR, 2%, 45, FET Mathews Bl (1975 il 5 SEHUR G A SR TE )], S, 2022, 31(7): 137-142.)
Chen Lin, Huang Mingqing, Tang Shaohui, et al. Optimization and stability analysis of stope structure parameters of large-
diameter deep-hole open stoping with subsequent filling[J]. Metal Mines, 2022, (11): 44-51.

(BR7FE, B, BRI, 25, KRGS 5 e R A S B RS E P A (0], 48 a1, 2022, (11): 44-51.)
Ma Junsheng, Ren Gaofeng, Zhang Congrui, ef al. Research on the optimization of stope span based on stability chart method
and numerical simulation[J]. China Mine Engineering, 2017, 46(6): 7-14.

(R, AT 0, SRR, 55, B TR PE R A MBI R385 FE AL FSE (0], h 1L TR, 2017, 46(6): 7-14.)
Yu Haihua, Song Weidong, Tang Yanan, et al. Optimization of stope structure parameters and filling blending ratio for stage
open stoping with subsequent filling[J]. Mining Research and Development, 2012, (6): 10—14.

(RiEte, RIZR, FEIES, 55, B Bess i 5 S R G 25 M 28O0 SE S LU ARAR (0] 9k BFE 51K, 2012, (6): 10-14.)
Tang Lizhong, Deng Lifan, Jian Yinghua. Optimization of stope structure parameters of sublevel open stoping with
subsequent filling mining[J]. Gold Science and Technology, 2016, 24(2): 8-13.

CREALAE., AT ML, BY oY, 7 B il Jm SEBURAIER G ZBAALHT )], ERAHOR, 2016, 24(2): 8-13.)
Liu Jiandong, Xie Lianku, Cao Hui. Study on structural parameters optimization and stability of stope for large-scale backfill
mining[J]. Metal Mine, 2018, (12): 10-13.

VAR, MRIR I, . OB SEBUR ARG RE MERT T S 45 S8R D). &J8 10, 2018, (12): 10-13.)

Shao Yaping, Cui Song, Chen Yin, et al. Study on optimization of stope structural parameters of downward medium deep
hole open stoping with subsequent filling[J]. China Mining Magazine, 2020, 29(S02): 329-335.

(HRIESF-, RS, BREE, 25, FATHIRILE S 5 SEBCR A S BRI I]. TP IEH7E, 2020, 29(S02): 329-335.)

Hao Yimin, Song Weidong, Zhang Kai, et al. Optimization study on stope structural parameters of sublevel open stoping
method with backfill[J]. Mining Research and Development, 2020, 40(3): 15-19.

ORf FS, RTIR, 5K, 45, B BEas Il o SR S 25 S B sE [0). 9Bt 571 %, 2020, 40(3): 15-19.)

Jia Xueyuan, Qiao Dengpan, He Mingsheng, et al. Study on structural parameters of stope with sublevel open stope and
subsequent filling in Luodang mine[J]. Nonferrous Metals (Mine Part), 2021, 73(6): 93-98.

BT, TR, AR, S TR BUR it SRS R G A S BT ). A G E (0 LR 4Y), 2021, 73(6):

93-98.)

Ma Jinya, Liao Jiubo, Wang Xiaotian. Research on stope structure parameters of stage open stoping with subsequent filling in
Huangshaping mine[J]. Mining Technology, 2022, 22(4): 1-3.

(Eh 0, BEILYE, FAGHS. SUDFF X Bezs Yyl J5 FEIE R A S BT FE D). R 4R, 2022, 22(4):1-3.)

Xiao Jun. Application of Mathews stability diagram method in determining the exposed area of mine stope[J]. Xinjiang
Nonferrous Metals, 2013, 36(2): 19-20.

(1 2. MathewsFa EIAERN " LR B R AR H 9 R HI[). Bt A (L 2)®, 2013, 36(2): 19-20.)

Yin Tubing, Zhang Minglu. Determination on the exposure area in stope based on Mathews stability graphic method[J].
Modern Mining, 2015, (6): 8-10, 14.

(OF S, 5K 65 BT MathewsFe i 1811 1R 7 2 5 AR B 2 (1], BUACET I, 2015, (6): 8-10, 14.)

Tao Xuefen. Study on ground pressure monitoring system of Shizhuyuan polymetallic ore in Hunan province[D]. Wuhan:
Wuhan University of Technology, 2010.

(P25 TR il bl 22 6 Ja i e M ) AR GE AT [ D], L iR TR, 2010.)

Zhou Xiaolong. Study on dynamic evolution rule of ground pressure and optimization of stope structure in high-level two-
step mining [D]. Beijing: University of Science and Technology Beijing, 2020.

RN o B B A [l SRR 3 i sl 25 AR SRS A AL WFSE (D], bt JERtRHER 2, 2020.)

DR RS



	0 引言
	1 工程概况
	2 采场暴露面积估算
	2.1 基于Mathews稳定图法估算
	2.2 基于经验类比法推荐合理值

	3 基于FLAC3D数值模拟分析
	3.1 基于FLAC3D数值模拟分析
	3.1.1 岩体力学参数选取
	3.1.2 FLAC3D数值模型建立

	3.2 FLAC3D数值模拟结果分析
	3.2.1 采场长度模拟结果分析
	3.2.2 阶段高度模拟结果分析


	4 结论
	参考文献

