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Table1 RMR value and Q value of deep rock mass

10m 20m
Distance from ore body
RMR Q RMR Q
central area 51 5.2 50 5.6
north area 56 5.5 57 5.3
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Table 2 Mechanical property parameters of rock mass
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rock tensile strength uniaxial compressive elastic modulus poisson cohesion internal-friction
sample IMPa strength/MPa /Gpa ratio IMPa 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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(a)stress; (b)displacement; (c)plastic zone
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Fig. 1 Numerical simulation results of ramp
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Fig. 2 Relative index results of ramp
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Fig. 3 Slope critical surface of mined body
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Table 3 Mining plan of ore body

scheme area horizontal pillar mining method
1 20 1
yes, 30m
2 2
north area

3 1
no

4 2

5 1
central area no
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Fig. 4 Mining structure of ore body
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Fig. 5 Numerical simulation results of six schemes
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Table 4 Monitoring scheme

o B RE R e . R I E A S AL
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RIHE O SEBREFEI, SR LA W I AT B3 W 0 4y
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Sy s W SR 37 B SR o Bl e ARk i e B 11 R
ma, R AL I A BT ARMIOE 5 R, I R
4 Fin. dX . WX AR R 5 5 50 )it P AUE AR
PUBRAER: HE L HE6.

monitoring . . . .
oint installation area number horizontal drilling depth/m remark
1 along stringer in hanging wall ramp of central area 2 530m 20 distance is 5 and
2 along stringer in hanging wall ramp of north area 2 440m 20 15m from the orifice
3 hanging wall of 530m-02 stope in central area 2 560m 20 distance is 5 and
4 hanging wall of 335m-03 stope in north area 2 365m 20 15m from the orifice
ARI I 3% B YH02-G20 A% f A 1 Hill & nonlinearity line/polynomial: <0.5%F.S
RO B R, KR BEINE 5 iR, sensitivity 0.01%F.S
®5 AR BRERTHESMNE R E, REUE  temperature range -40~80C
Bom BRIV, BTN 2 AR T RS e borehole size >90mm

D RIOE 5 LA A2 AL 1B DL .
x5 ZRMBITHASH
Table 5 Technical parameters of multi-point displacement

meter

transfer rod stainless steel measuring rod

type YH02-G10

standard range 200mm
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Fig. 9 Monitoring curve of displacement
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Study on the influence of deep orebody filling mining on the stability
of hanging wall ramp

HAN Bin®2, WU Fan-2, MENG Ke' 2, HU Ya-fei'-2, JI Kun'-2, Luo Xi-guang®-2

(1. Key Laboratory of Minstry of Education of China for High-efficient Mining and Safety of Metal Mine,

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
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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 scheme of the ore body in the north and the middle areas are scheme 1 and
scheme 6 respectively; geological preconditions, scientific mining technology and good filling effect are the reasons for
the stability of the ramp; the relative maximum displacement of monitoring points 1-4 is 3.9mm, 2.6mm, 5.8mm and
7.0mm in sequence, without obvious position, and the stability of slope and surrounding rock is good.

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