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Stability analysis and rock movement prediction
of stope roof below the subsidence area
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University of Science and Technology Beijing, Beijing 100083, China)

Abstract In order to analyze the stability of the roof below the subsidence area, the RMR rock mass
classification and the Q system rock mass classification have been used for rock quality evaluation to
calculate the rock condition, and the mechanical model of the subsidence area has been established to
analyze the strained state in the roof. The results show that the roof of -127 m level is unstable enough
with the mechanical condition of the collapse. The possibility of the collapse of the mined-out area in
-127 m level has been verified by the calculation results of the 3D FEM numerical analysis, then the
time series predicting analysis has been used for rock displacement deformation. Based on the results of
predicting data, the rock movement value of -127 m level increases gradually with the accumulation of
potential collapse. Therefore, supporting scheme should be formulated to control the value of rock
movement and the time series prediction should be forecasted periodically to monitor the tendency of
the rock movement value.
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Table 1 Engineering geological data
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Table 2 Correspondence between Q classification
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Fig.1 Mechanical model
Hil&l 1 T4, HICHUAR R H A R Rl
G =" 2bydx 3)
FooR LRI H I N BB RS T
F =2bo, @)
BT AR RS B ) R B AR
T= j 2b(c, +do,) (5)
AR T 5 0400 T Fp 5 g ) 0 i) L B
BI1h

/=] (Ao, tang-+c)dx (6)
b AH P LA IR N
b=a+htan(45°+ ¢/ 2) ©)

X e WEXWBCETE y AR EBRE; o

NEEYIAGHIN D5 2 15 28GR oo

IR o WERNIETT o NaRNEEA.
FICAAE R T ) EoR A, VT RN

YW, =F+G-T-2f=0 (8)

R EH ) R (YL AWANS L I SR (i B U R 7 e AR G 52
_bﬂ/_cr _l[e[l]n(px

o= p (1+ae ) 9

bﬂ)\ﬁlﬁ%ﬁ: f—'lx=0 Hﬁ: oy=p> /f—ﬁ]\ji?ﬂji(g)y
ot

_ 7ltan¢x 7/1tan(p)C
o= e b Yape (10)
Atang

W x=H, n=HIb, L7~ X B R L AAA(10)
TR X LA AR TN

m= b}/_cr (1+e—ﬂntanga)+pe—lntamp (11)
Atang

X ek, i EEEOR, BUEE R

$rn—o, RILHLL)AT#E]
m=br=c
Atang

Y BRI ) m<O B, PR X A A
AT RGEARAS: 1024 m>0 B, LA SR AL T A5
R, CRBBEM TR,

HRAE AR T M s e okE, i (12) v nT 45,
m.127~>0.2024 MPa>0, #H{-127 m /K- Bk A3 IX
T AT ERA, TRATREE V5, HEBIHMA
ALK X B, AU g T aerk, KH
BRI LV R T 52 BN PIRES, b
LR

3 HEEN

31 AEBY

FEAT FROTHA TS, M) BREERY o S 8 SR
LT E AR ) 2 25 7 DN ) B
R TSI A RN 1 R, W R EIYE )%
SR EATIAE RO . TR LA, Wk 3 R, i
PR Q) VAR, oAb )y 2 Bl R AR
EAEREAT A A ) 2RI E

R3OS
Table 3 Mechanical parameters of the calculation model
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WK 173.26 16.7 26.8 337 486  0.26

pNLES 84.26 9.5 26.2 315 334 0.8

Wk 142.38 14.6 314 386 376 031

1E A 90.16 10.4 27.7 3.3 575 025

B 149.32 15.2 423 337 412 031
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Fig.4 Rock movement value with time distribution
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Table 4 Prediction of rock movement

Toil it el /d TR A & /mm TR 5 2% BAFXH
2 18.246 8 0.783 8 18.2468 +1.2675
4 18.398 4 0.767 8 18.39841+1.2471
6 18.982 4 0.742 3 18.9824+1.2836
8 19.014 3 0.742 6 19.0143+1.2587
10 19.324 8 0.7418 19.32484+1.3015
12 19.4218 0.7354 19.42184+1.3033
14 19.634 2 0.730 2 19.6342+1.3067
16 19.801 2 0.7219 19.8012+1.3049
18 20.0135 0.7316 20.01354+1.3093
20 20.024 7 0.722 4 20.0247+1.3102
22 20.128 4 0.7139 20.1284+1.3058
24 20.238 7 0.7017 20.2387+1.3105
26 20.469 2 0.689 2 20.4692+1.3216
28 20.5729 0.664 2 20.57294+1.3238
30 20.763 4 0.662 1 20.7634+1.3275
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