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Stability Analysis and Optimization of Structural Parameters of a Broken and Thick Ore Body
PENG Yuejin'?, OU Zhicheng®, LIN Yuansheng'?, YANG Ning"?, OU Renze'*, WANG Huilin®
(1.Changsha Institute of Mining Research Co.. Ltd., Changsha, Hunan 410012, China;
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Abstract: Ensuring the stope stability is the foundation for the efficient and safe extraction of broken and thick ore bodies.
Taking the mining of a broken and thick ore body in a certain mine as the engineering background, researches were conducted
on optimizing the structural parameters of the stope during the orebody mining process using the downward wall filling mining
method. The influences of drift dimensions, drift layout patterns, and filling frequencies on stope stability were analyzed in
detail from three perspectives of principal stress, vertical displacement, and plastic zone. The findings indicate that the principal
stress in the roof of the excavation zone exhibits an approximately uniform distribution, with the minimum principal stress
showing tensile stress in the hanging wall and adjacent areas, while the maximum principal stress remains compressive. The
central roof of the stope experiences the greatest settlement, while significant settlement is also observed in the hanging wall
area, with no settlement but slight bulging in the footwall. The recommended optimal structural parameters are as follows,
drift dimensions of 3.0 m X 3.0 m, a vertical cross-shaped layout of drift. and a full-height filling process. Industrial trials
demonstrate that this optimized solution can control the loss and dilution rate of the stope to approximately 5%, with mining
costs maintained at 150 yuan per ton. The resource recovery efficiency and economic benefits are effectively enhanced, providing
reliable technical support for subsequent safe and efficient mining operations in the mine.

Key words: Broken and thick ore body. Optimization of structural parameter, Downward wall filling mining method, Stope

stability, Numerical simulation
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Table 1 Rock mechanics parameters and backfill parameters

A A T
pg BB BCEE S e B
. : ; (kg/m*) MPa %
GPa GPa GPa MPa )
ik 3.00 2.78 1.14 0.05 2800 0.80 25
ikes 10.00 7.25 3.94 0.15 2980  2.00 27
FORE IR 1,10 0.92 0.42 0.16 2200  0.30 22
{58 3 8 A 0.70 0.58 0.27 0.14 2 100 0.25 20
k2 HEFE
Table 2 Layout schemes
e ik LR A B Elﬁ P
S EE/m SEE/m ik W
1 3.0 2.5~5 b 1 HE %5 BE
2 4.0 2.5~5 e 1 HE B 5
3 5.0 2.5~5 e 1 HE % B
"""" 4 3.0 25 b1 EEGEE
5 3.0 3.0 i 1 HE % 58 B
6 3.0 4.0 “t 1 HE % 98 B
7 3.0 5.0 i 1 HE % 58 B
s 3.0 3.0 om0 1 HEEmEITR
9 3.0 3.0 i 1 kA 8 2
10 3.0 3.0 e 1 HE P A 7 5
""" 11 30 30  t7 1 #EkE
12 3.0 3.0 b 2 FEILUCEL

S shcunnn
tRsmONES
EREEED

B1 & REBETHLKRE

Fig.1 Overall visualization model of the mining area
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