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Correlation between stability of bedding slope and mining height
based on model experiment and numerical simulation

JIANG Jun'??, WEI Shiyu'?*"
(1. Chongqing Engineering Research Center of Automatic Monitoring for Geological Hazards, Chongqing 400042,
China; 2. Chongqing Institute of Geology and Mineral Resources, Chongging 400042, China;
3. Chongqing Huadi Design Institute of Engineering Investigation, Chongqing 400042, China)

Abstract; On the basis of bedding slope of the Mountain in Chongqing, according to its actual geology
condition, numerical simulation calculation of slope model with the convex slip surface after underground
mining was performed by UDEC to obtain displacement change of slip surface and stress-strain change
regulation of slope under different mining heights. Applying the adjustable slip surface, a similarity simulation
experiment was finished, and combining with the numerical calculation result, the adjustable slip surface was
adjusted to simulate the mining influence on slope. Through observing crack variation of slope model,
collecting stress and displacement values of measuring points and lines, influence on slope stability under
different mining heights was analyzed. The test result indicates that the sinkage of slip surface increases as the
mining height growes, and stress concentration appears in the middle part of slope body. Besides, big vertical
fractures develope in the middle part of slope body and the development degree becomes higher as the mining
heights increases. Meanwhile, the collapse in a small area appears in the slope toe while there is no whole
slide for slope body. As a result, increasing mining height leads to more obvious deformation and destroy

towards goaf and lower part, and slope stability decreases.
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Fig.1 Stratigraphic structure of the mountain
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Table 1 The proportioning table of similar model

HIE A K RV
Ji 750 5L BE /' m 40 20
PR E /em 40 20
it b5 437 537
F S UE S kg om 77 2.5852 1.8144
kR 38 /kg e em 2.98 1.97
JF R PRI/ kg om ~? 0. 3057 0.292
R R kg em 2 0.27 0.30

x2 HOERMBASE

Table 2 The amount table of similar model

HIE ERnEEY Es e s
A/ m? 0.27 0.15
K/ kg 21.93 —

TR 5/ kg — 10. 12
T/ ke 51.17 23.62
Wb/ kg’ 292. 40 168.71

K /kg 40. 61 25.31

b/ g 4.06 2.53

i 3 By IR , i -5 5 T O O S R dee
A BV AAR AR R 7 S iU H AL AR I 2 O R

2 R R SE I

2.1 gt LG

RTINS TR S 7 % i
ARV, JF 7o A5 R BT A T T O B 5 AR A A
HE FE R RE 5 TR G L 22 2 R AR R B 48 ] 5 5 A
B R AR 25 em (W] FR 4 B 10 A4S bR ) A I AR
0 102 F7 I a5 BB 2 B ORE B A W7 30, AR A B = 1) |
LR H BRI TS RIGHF L EE KA,
e B AR S AR R R AT A LA 2 mm [ 22
YRR M KOFHEATHR =, 36 33 AN AT 4 I Z, A
TELEDH ML — IV A5 5 KT 1 2
K5 TEha B AT AT 728 1 A 3 9 RIS B 285 K g g i AR
AL o A A 1 52 R R S5 L P 2

R U RCR T+ BE CRSBE 0. 02 mm) f 7B < R
wr B 1 A8 Al ok BX-1 AL £ T % A4S A
WS3811-J12/24 TUHGHZS AR R TS 4 1) 4 T o A5
5 A R AR AR A 14 77 3008 H2 4, PR 1 A5 4
PG R, 5 8 Vib SYS i i AL R 4L T Fr 4K
L ST R A A 7 7 B TS AT 7 A AR

58 MR TR A A A A 0 B e B AT AT IR
2 OB AL TH 5 45 2R, Xl A8 3 10T 0 0R B A7
BT I ALRS IR Y, I R, W EE B A 14 AN IREE

B2 yER
Fig.2 The practicality model
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Table 3 The vertical displacement of slip surface

P 0.8 m 1.2 m 1.8 m 2.4m 3.0 m
(85 /cm /cm /cm /cm /cm

1B 0.0691  0.0624  0.0916  0.0725 0. 0794
25 0.0715  0.0538  0.0799  0.0618 0.0714
38 0.0791  0.0869  0.1253  0.1042 0. 0640
48 0.0976  0.1360  0.1938  0.1693 0.1013
55 0.1378  0.1672  0.2417  0.2176 0.2584
65 0.1714  0.2029  0.3006  0.2717 0. 3469
78 0.2059  0.2423  0.3683  0.3295 0.4313
8 = 0.2507  0.2948  0.4448  0.4141 0.5351
9 5 0.3533  0.4121  0.5326  0.6534 0.7378
10 & 0.4569  0.5289  0.7153  0.8602 0. 9000
1= 0.5505  0.6635  0.9124  1.1288 1. 2085
12 & 0.6271  0.8280  1.0817  1.5185 1.7835
13 2 0.7183  1.0769  1.5225  2.0770 2.5131
14 & 0.7751  1.1669  1.6907  2.2927 2.7807
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Fig.3 The fractures in the middle part of slope body
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Fig.5 The fractures of slope body
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similar material simulation experiment
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Fig.7 The sinkage of eatch seismic line
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Table 4 Rock physical and mechanic parameter
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ER o (ke- _31‘5&1 K/ Bi (%) C/MPa TR

&M ) GPa  G/GPa /MPa

FHOMK S 2670 4.87 3.14 60. 8 1.69 5.44

WiEEdl B 2647 4.38 1.27 40.6 4.92 5.15
R

MiEe T 2830  16.00  8.10 29.0 1. 30 1.20
BEIR A

ity 2680 19.00  10.20 34.0 3.80 3.00
gl 2590 20.00  11.00 36.0 4.00 3.00
mEb s 2830 16. 00 8.10 29.0 1.30 1.20
I 1400 8.54 5.67 32.0 1.10 2.00
HA 2620 34.8 9.81 14. 4 3.84 6.76
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Fig.9 The vertical stress curve of slip surface
10 g B (E AR 00 3 i~ e e 8. 7R A )R
AL W T DDAl 2 R A SR W), 2 OB
IR AR . 0 ~ 150 m i [N B AR 2 F SR
M 58 /0, Y TG 08 AN O B T TR0 00 T 4 3 i e
R, B AL IR B Fr T UL . B R i A 7 3 K
UL SE B 2 7 W R, R TR R L 0.8 m B
B 3.0 m (AR, S A 1 R 23 DX 1 B AR T AN W 4
T, R 3.0 m i R R UL A E] 2.0 m, R oK
0.8 m BT UUE B R S A% U R 96K
T AR B 7 ) AR B AR S R

Xx/m
50 100 150 200 250 300

0 I T 1 ——0.8m
-0.4 —8—12m
g -0.8 1.8m
S_12 ——24m
-16 —¥—3.0m
-2.0
10 BHHEEMTREMLE
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