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FEM Simulation Analysis for the Stability of the Surrounding Rock and Supporting
Structure at a Deep Double— track Roadway Project
Xu Hongbin  LiShulin Lin Feng Xue Yunliang
(School of architecture and Civil Engineering of Xiamen University 361005)
Abstract: This paper used FEM to analyze the stress, deformation and damage of the surrounding rock and the supporting strue-
ture of the double— track roadway at a mine under no— supported and supported conditions The characteristics of stress distribu-
tion, the size of the deformation and the yield degree of the surrounding rock under no— supported and supported conditions were
analyzed and compared The magnitude and the distribution maps of the internal force and moment of the concrete supporting
structure were computed and given. The conclusions are made that the design is feasible, the supporting structure meets the re-

quirements and the surrounding rock are stable

Keywords: Double— track roadway Surrounding rock stability = Supporting structure FEM

, 5 1m, 3 225m,
. 231m,

[1-2] , C20 s 120mm

120
{
\

1275
N \\
%\%,q 23 \

3] s\ o
b
ey 1 g 1
, ¢ 7 , 2 s | ig10501[§750¢ %)50 | us || o[
3 X b I o
; 4 4 4
i i 1 1 <
T J
2
el e | we | s [fe
’ 5100
, L1985 9 s >
1
" :2009- 08- 06 3



2010 01 139 . ° 93

[4]

3~ 5 ( ) 200~ 300m ,
, 3 0% 19,
25mx 25m R 37
, 2488
32 , 2533, 2704 |
: ’ ’ 2703
[6]
33 R
XS \““
0.= Yh (1
0,=0,= Wh (2)
, 10400k N/m
34
1
1 3
4
g/ em3 GPa v MPa ° MPa 41
2 75 26 024 10 0 54 5 4 4 6 i
2 3 26 o 18 1.1
35 I 11 [ ]
L L]
9 L L]
r— ’
0 " ¥
36 - s
—od »
i) D_ P [7]7 Z“T : v 3 :
21836, [ L]
mael : ; »
F=al+ [Jo- k=0 (3) L :
ali+ Ja=k (4) S :
,a k N 11 =ﬁ:§ ; ;
?.]2 B 4
I,= 0+ 0+ O3 (5)
Ja= LI:(o - 0,)%+ (0= G3)°+ (03— O )Z:I
oL O (6)
sin®
= ——— 7
,/3_ J3+ sin® (7
b= J3cos? (8)
J?T+ sin®® 'fiiz}.:
37
2
5
T B A . \
[ A0 S H Ny SR |"| AR ] :
. WG '
—’[ I 447 5V l
3 " )

2



2010 01 139 . * 94

—
—
— R

N N S
ko = ™ w W W w wwEE www w w www wwwH

N
o

kPa : m

0, - 37210kPa

3.4 ; 10, y
s 03 3864kPa S

N |

2 65mm, ,
1. 70mm, ,
0 53mm,
6 , ,

5000

’ -5000
-10000
-15000
-20000
-25000
-30000
-35000
-40000

42

~
i
=]

Y710 L‘Lj]/kpa

EAE —— R
— i A

0. 003
0.0025
0.002
0.0015
= 0.001

0. 0005

N .
k= = w W w ww wwwwww wwwwwwwwh

L% /m

1 2 3 4 5 6 7

REE S —— R
—

8 s s
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2010 01 139 - 95-
1.2 -5.0 -8.0
1 M M
. 0.8
& /I \
E 0.6 // V
0.4 +
0.2 %{
0 : : : ' : . 111 111
1 2 3 4 5 6 7
HEAE 55 R 16 , kN. m
o B 2275. 7kN, 56 9kN
13 C20 , 1 1MPa,
8 12 9 6MPa, 4 OM Pa
10% 20% 5
9 13 , , ,
(1) . ,
120mm ’ ’ ’
(2) ,
14~ 16
, , S 120mm
-194.3
T _V_“r*\\\
- ; ’
Y%%/ (3)
2253 (ﬁj/—/:
— [1] , , . [M].
,1994 151- 152
[2] , . [M].
, ,2003 211- 213
2e79.7 22757 £
[3] , , [M].
» kN ,2006. 4.
PRI .
v e "‘\‘\l/ -25.5 [4] s ,
ANSYS [1]. ,2007, 17(1):59
309 - 61‘
| = [5] , .
| 3 [J]. ,2005, 24(10):
4 |
-57.3 N b 1708- 1714
é =N
— L TI— 569 [6] : : :
[J]. ,2008, 30(10) : 94— 95.
15 N kN
. [7] ,
’ 194 3N, [J]. ,2000, (1):2- 6
97 ) 10 ,
3 , )
’ [1] JTJO17- 96.
’ [S].
’ [2] [J .
4 - - ,2007(8): 356- 357.
’ ’ [3]
( ) 3 1. .2006( 22) : 140—- 141.



