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Strength Characteristics and Stability Analysis of Surrounding Rock in Approach Filling Stope
YU Yisong'?, LI Diyuan', LIU Jiaming®, GE Wenjie’, LUO Pingkuang', RU Wenkai', YANG Jiaming'
(1.School of resources and safety engineering, Central South University, Changsha, Hunan 410083, China;
2.CING Engineering Co.. Ltd., Changsha, Hunan 410011, China)

Abstract;: With the depletion of shallow resources, deep mining has become the normal state of mineral resources development
in China. Taking the approach stope at a buried depth of 1 000 m in a mine in Yunnan as the research object, the borehole
coring was carried out and the uniaxial compression test and Brazilian splitting test were carried out. Based on the Hoek-Brown
criterion and Mohr-Coulomb criterion, the mechanical parameters of surrounding rock mass were obtained, and the numerical
simulation study under different approach layout directions was carried out. The influence of principal stress direction on the
stability of surrounding rock in approach stope was discussed, and the approach layout scheme was optimized. The test results
show that the average uniaxial compressive strength, tensile strength and elastic modulus of the rock in the 1 000 m buried
depth range are 96.48 MPa, 3.92 MPa and 33.87 GPa, respectively, and the rock has obvious brittle characteristics. The
approach layout direction has a significant influence on the stability of the stope. The simulation results show that with the
increase of the angle between the approach direction and the principal stress direction, the displacement and deformation range
of the surrounding rock increases. When the approach direction is parallel to the principal stress direction, the displacement
deformation of surrounding rock is the smallest and its stability is the best. Based on the numerical simulation results, the
mechanical mining industrial test was carried out with the principal stress direction as the excavation direction, and the size of
the stope approach was expanded to 4 m X 4 m. It is found that the stability of the approach stope is good under the small
operation disturbance of mechanical mining.
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Table 1 Mechanical parameters of rock
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m/s. TEHARRET . RGE A 0T 2 5 b o
JE HURL R B A 5P S 5 3 i O 96.48 MPa, 3.92
MPa Fl 33.87 GPa.~F¥JAM LN 0.19,

(2) #F Hoek-Brown I /R — JFE 4 v N B E
TAHERN IS0, A RBUREE Prhig B A
P A Y PIAS & 43 51 R 9.48 MPa,1.02 MPa,12.69
GPa 1 10.00 GPa, JAFA L 555K J7 N B 4 4 43
54 0.18,1.22 MPa 1 42.88°,

(3) BEBIUSE LR, T 1) i B IF R0, B &
i % 5 1) Rl B KK Y- 32 8 7 T 1) 2 A BG OR L TR A
KIEEMBN 191 mm 3 KZE 204 mm, JiEHK K
FEEHMBM 201 mm HKZE 215 mm, b kg
KB T A fe K A A7 A5 N 150 mm 3 K FE 154
mm, I§ M K3 B AL N 192 mm 3 K& 209
mm, A LUFE T ) AR e Pk A2 0 B 5 1) Y 5
i 55 B 42

(4) oI 2 L 1) ik B 8 S 1) 0F %L 24 R B
] 5 f5e KK 0 3 05 1] A7 B, 3 B AL RS K F
LA BRI X8/ R 3 B R e PE R Af
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