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Abstract In view of the safety misadventure due to many residue mined—out cavities after mining in practical projects, the stability of

cavities must be evaluated accurately. The cavities in 54-6* mine were taken as an example in this study. Using the powerful pre—

processing functions of Midas, the grid model was generated to be used in FLAC® for numerical analyses. Results show that there has a

large tensile stress on both sides of the cavity. In view of this fact, with the response surface calculation method, the possibility of

instability damage of the cavity is analyzed. It is shown that the cavity imposes the obvious instability risk. Then, the cavity model was

measured twice, to validate the accuracy of the results and verify the conclusion of the numerical analysis and the instability probability

analysis on the cavity. This paper provides a reliable evaluation method for the stability of mined—out cavities.

Keywords RSM; FLAC3; instability probability

0 3§

FE 1R A7 1 TR 4G S, i T 58 BN Rt A — R i [H]
WAETEAR 21> 5% B 2R 25 X (i T PR SR 23 IXOAFFE Y B0, T
LU R 2 XA A T B0 1L T RIS Bk — 24k, X T4
A B I o — VR AR 22 ax e gl It BEAT A LR =S X
T PR AT A L B 2 et 7 R R L, A 5 iz
JH FLAC™ A BR 22 7312 B0 X 52 2% 2 DR 0 A 2 P B A ad
FEP, Wl 2 18 Bl 40l R ER O R A X AT RfE e A, DL

BAG B A 2011-12-01 ;315 = B 41 :2012-04-04

SRR AT A X 2K 20 A — 5 1 BRI, AN BE 58
B RWESR 2 X BT AR g 2 R PR B 2 e PR A i E ) S B 1
Bl o DRI, TV B O G Il A R P 0 45 2R ) L A
AR 2 AR T2 A% D12 R PR E T T b 5 AP o
HARTENE, T 5E B 70 45 2R 68 S e 45 M A B 1k A BE AL
P, R 5 7 1R 2 T Ak Y S BRIRBE |, O AT a5 I
FOE AL, o TR S (A B R M T H . A
TUER R E R A IR E NG D, B DR 1L A B XS

RA2RA . “+—2"BRAL L4 XA B (2007BAK22B04-12) ;P dy K 2 AF 50 A F A28 L 414777 B (1960-71131100008)
EHERN: TR B ARFTOAT REFTFRE AR ERFEK BFEH :12q505 @hotmail .com

43 Im



] jcmik

¥ 3518 32 (Articles)

B S 2012,30(10)

ﬂ:i
S|

FB 1A TR SRR, X 54-67 SR 23 X 73l #E 4T FLAC™ $U{H
IR TSR I 1T 3 (RSM) ) SR ASAE 3 20T o P Aol 20 B 245 SR
BRREXARE , REBMRE T2 Z =1L, 50 8IE S
M EE R EEAR WG NTIER] T R %78 0 ke 25 X 2K
T BE IR A R, AT LR T — R 23 XA RE A e BT 1R 52
T

1 FLAC® #{EH#H
1.1 HFEEHE

W4 1€ Surpac H R HE G 1) SR 4% X = 2 ST (AL RIS o 58
GTS ALy i iy Ab FHA 01T 2N iy b 30 A 0 46 46 oy FLAC™ 153
AR R Midas/GTS #4824 8 | 2853 X JLAA Rk ot 4732
B, 58 AL 54-6% 25 X I = A LA AR A, MR« y 2 7 I RS
7 :150mx130mx200m, %373 43 % F 2mx2mx2m DY [fij {4 B
IG, HAE A R SmxSmxSm WU K BT, %R Rk
201143 ot B 1 8 FIH Midas/GTS-FLAC™ % ¥ fT 4 i
) = e ITE FLACY thi R 50R

TEHBEE R - AR HE , ARG 1L A AP B ) 2 S 80 T 5

B 1 HE&EE FLACY &R
Fig. 1 Calculation model with FLAC® formatted data
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Table 1 Physical and mechanical parameters of rock mass

WA PR i E/MPa NER /NI AT g pl(kg-m™) PRI E o/MPa NEEHEAA f1(°) FR 1 c/MPa
pNELbE 14870 0.26 27.1 224 45 1.71
KA 34320 0.25 39.7 3.04 48 3.69

AN 30070 0.26 27.2 2.78 46 2.75
*2 FEENAEZMNER
Table 2 Original rock stress based on test results
Wl £ )i J1/MPa TR A () FE 1 S35 A BI(C)
o o, o2 a, a, Q; B B Bs
1 32.75 12.23 8.69 225 25.81 64.08 48.31 317.22 142.95
2 34.33 16.47 13.84 6.37 44.39 449 248.42 152.13 344 81
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(c) Profile of plastic zone
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Fig. 3 Numerical results
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Table 3 Mechanical parameters

e, FHVERL R E/GPa I pl(kg-m™) NER/NIEAT) FiR T ¢/MPa N EEE 1 £1(°) BP0 /MPa
- Pifip ¥hZe BEw ¥Whzo Blip HWhEec ¥lHp ¥Whzo HHp BHEc Hlp BHEo
WRAH 3432 0.65 39.69 0.35 0.25 0.04 3.69 0.07 48 4.0 3.04 0.10
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Table 4 Allowable failure probability of cavity
P Ko X %4 44 ) 5 S
<10% R ANHE RS T B AR s B S R DU, B A 2R B AR R 100—1000 TT
10% <P<25% B TR GUR BT A AR, B B 22 T 52k 1000— 10000 JT
25% <P, <40% E LIRS IUN AL 1—2 AFET, B A B HE 22 55 12k 10000 JT
P>40% E LR SUN AL 3 NBL BN BUBET B A 28 B 0 2R B 4 10000 TT
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134.32 39.70 0.25 3.48 48 1177.8624 1575.2961 0.0625 12.1104 2304
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Table 5 Cavity reliability function

RS 2R B

L5 J) HE R KL

79=2188.6779-2.8899x,-63.5662x,-691.8146x5~176.7376x,—18.7707x5+0.0407 47 +0.7984x3 +1362.5x5 +

79=10.9448-0.0518x,-0.2199x,-8.9488x:—7.563 3x,+0.0755x5+0.0008x3 —0.002 73 +18.75x3 +0.951 63+

Z9=10000.9111-10.2731x,-289.4010x,-3105.6796x:—880.1457x,~85.2329x5+0. 148 1x3 +3.6406x3+

79=65.4239-0.5751x,~1.7203x,-2.9055x5—7.418 62,~0.4194x5+0.0075x3 +0.0302x3 +62.5x3 +0.7353x3 +

BrRsE N 2 :
SO 23.724043 +0.1946x3
AR I
948 2 I D)
i 0.00093
7 B 1 )
— ” 6184.3750x3+118.9879x3 +0.8855x3
948 2 9 D)

0.0054x3
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Table 6 Calculation values of failure probability and
reliability index

(s J AN B AR
AR M % 20 A 3%
sk g %ﬁﬁz AT A bR %%ﬁz
i I/

TR 1.031064 0.1513
Wi 0.490353 03119

0.968326 0.1664
0.514909 0.2893
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(a) 3D solid model

(b) #mEE
(b) Profile map
B4 54-6"REXR=ZHBRAVEH
Fig. 4 3D model compound of 54-6* cavity

E5 54-6'REXIEHXIE = 4L FEE
Fig. 5 Collapse of 3D entity model of the 546 cavity
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