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Table 1 RMR value and Q value of deep rock mass

Central area North area
Location/m
RMR Q RMR Q
10 51 5.2 56 5.5
20 50 5.6 57 5.3
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Table 2 Mechanical property parameters of rock mass
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Rock sample Tensile strength/  Uniaxial compressive  Elastic modulus/ Poisson Cohesion/  Internal-friction
MPa strength/MPa GPa ratio MPa angle/(°)
Breccia 5.61 35.16 8.87 0.19 6.74 41
Sandstone 5.55 34.87 18.81 0.22 7.13 325
Filling-body 0.16 1.27 1.02 0.3 0.23 30
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Fig. 1 Numerical simulation results of ramp: (a) Stress; (b) Displacement; (c) Plastic zone
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Scheme Area Horizontal pillar Mining method
1 1
Yes, 30 m
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North area
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5 1
Central area No
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Fig. 8 Effect diagram of stope roof connection
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Table 4 Monitoring scheme of displacement of ramp and stope

Mo;l(i)tiziing Installation area Number Horifnontal/ (Ii);ltll;lri Remark
1 Along stringer in hanging wall ramp of central area 2 530 20 Distance of 5 and
2 Along stringer in hanging wall ramp of north area 2 440 20 15 m from orifice
3 Hanging wall of 530 m-02 stope in central area 2 560 20 Distance of 5 and
4 Hanging wall of 335 m-03 stope in north area 2 365 20 15 m from orifice
RS ZRMABIHEARSH 4@
Table 5 Technical parameters of multi-point displacement _(2) i M
meter -4 r
Type YH02-G10 E 2'qg*“*‘*"**‘\“"r'l',..“‘\**
Standard range 200 mm é _g :
Nonlinearity Line/polynomial: <0.5%F.S" § 2 [(©)
Sensitivity 0.01%F.S" -‘Q% o m
Temperature range —-40°C—80C _g :(d)
Borehole size =90 mm :(%4) E M
Transfer rod Stainless steel measuring rod “6F ——15m , ) ,

1) E.S: Full scale.
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Fig. 9 Monitoring curves of displacement: (a) Monitoring
point 1; (b) Monitoring point 2; (c) Monitoring point 3;
(d) Monitoring point 4
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Influence of deep orebody filling mining on
stability of hanging wall ramp

HAN Bin"?, WU Fan"? MENG Ke"? HU Ya-fei"?, JI Kun"?, LUO Xi-guang"’

(1. Key Laboratory of High-efficient Mining and Safety of Metal, Ministry of Education,
University of Science and Technology of Beijing, Beijing 100083, China;
2. School of Civil and Resource Engineering, University of Science and Technology of Beijing,
Beijing 100083, China)

Abstract: In view of the ramp stability of the hanging wall under the condition of deep orebody filling mining, the
ramp stability was analyzed by means of numerical simulation, mechanism research and displacement monitoring.
First of all, three absolute indexes of stress, displacement and plastic area, and three relative indexes of inclination,
curvature and horizontal deformation were used to evaluate the numerical simulation results and to optimize the
mining scheme of the ore body. Then, the reasons for the stability of the ramp were discussed from the perspective
of geological conditions, mining technology and filling effect. Finally, the displacement change rules of the ramp
and the surrounding rock of the stope were studied through on-site monitoring. The results show that, after mining
with different mining schemes, the ramp has good stability, and the best mining schemes of the ore body in the
north area and the middle area are scheme 1 and scheme 6, respectively. The geological preconditions, scientific
mining technology and good filling effect are the reasons for the stability of the ramp. The relative maximum
displacements of monitoring points 1—4 are 3.9, 2.6, 5.8 and 7.0 mm in sequence, without obvious position, and the
stabilities of slope and surrounding rock are good.

Key words: deep mining; hanging wall ramp; stability; numerical simulation; mechanism study; displacement

monitoring
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