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Multiple-index Comprehensive Evaluation Method for the Design Optimization of Underground Cavern Support
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Abstract: The overall safety factor of underground cavern based on shear strength reduction method was introduced into the
study on support optimization for the underground caverns of a hydropower station in Dadu River basin as the main index for
evaluating the support of surrounding rock. In combining with the maximum deformation of rock and the convergence rate of
key positions and by comparing the different support programs, a multi —index comprehensive optimization analysis was
proposed. The study shows that the method is suitable to solve underground engineering design problem with discrete
variables and uncertainty factors, and to improve the stability of caverns.

Key Words: underground engineering; shear strength reduction; safety factor; support optimization

. TV731.6; TU457 A :0559-9342(2010)12-0008-03
1
. 1.1
[11’
[2]’ o
[3-4]
° . 2010-10-15
, : (90715042) ;
, ° “ » (2008BAB29B01-1)
. , : (1986—), ( ), , .

Water Power Vol. 36 No. 12



36

12

1.2

P(x).

0.3,

B

SF

Uax

0.4,
0.3,
maxP(x),

[\

~ N

30.80 m,
20.50~24.00 m,

1

A
20
&
2
N

A
2
£y

2

AN

\
i

V7

L=10 m @2 mx2 m

2
AYAY
SO
X0
W
« Y

%
s
V

L=10 m @] mx1 m

0
2

K
[
WA
£
5

1.43,

P
05

ﬂgmﬁ

N
7%

<
K

74\
o

d
s

AVAN

PRV
N
K

R
N
9

SAVAVAVAN
:sﬁ'@svg

1.47,

2.2
Phase2

o Goodman Bl

18.80 m,

(6]
o

SF

U/ MM

1/% 2/% 3/%

1.43
1.47

0.40
0.58

327
31.3

0.30
0.41

0.265
0.253

0.10
0.17

0.285
0.272

0.10
0.17

0.291
0.128

0.10
0.20

1
1.53

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved.

Water Power Vol. 36 No. 12 [JEM

http://www.cnki.net



2010 12

30 40 ’ Ay
3 ’ o
/ / , 6
=} g o o
/GPa MN-m® MPa 1) 1O ypa
218 025 265 165 515 515 6.0 Una 03)  K( 03)  SK( 0.4)
= 142 028 262 15 50 50 5.0 Al 0.295 0.281 0.420 0.996
6.0 030 262 115 45 45 4.0 A2 0.301 0.291 0.455 1.046
224 035 258 0.6 31 31 2.0 B1 0.289 0.276 0.400 0.965
0.7 037 245 0.1 22 22 0 B2 0.299 0.285 0.420 1.004
4 C1 0.293 0.249 0.353 0.896
; ; ; ; ; 2 0.300 0.300 0.400 1.000
©) MPa MPa MPa-m™ MPa-m™ D1 0.289 0.286 0.320 0.895
33 0.2 0.03 3 000 8 000 D2 0.299 0.293 0.378 0.970
2 o TR e TP
, 5 - EIFIEE— YIS - - BT
- - PP —Z PR e TUPAE— P R
° i 0. 06
, 3 0.05 e
o = 0.04 &
a 0.03
5 G
g 02
0.01
0
0
Al 2
4 .
A2 3
-~-- T —2 3750 —— Tt — )
B1 2 +J:{Jﬁ]21h%?—ibﬁ): ‘ﬁ‘iﬁlﬂfﬁ_ibﬁﬁﬁ
-o- IR —e— PR
B2 3 0.035
0.030
 0.025
C1 2 < 0.020
R 4 015
. &
C2 3 & 0010
( ) 0. 005 ;
D1 D) % 1 2 35 4 5 6 7 8 9
Frz5
D2 3 5 .
3 6~7 B2
- 6~7 s
6, C2 s N
( ) , , 21, 22 m, B2
A2 B2 s 10 m s
o Bz )
2
4
4~5 B2 ’ ’
o 4~5 s s
B2 ’ ’ ’
s ( 26

Water Power Vol. 36 No. 12



[S].
[10] AASHTO LRFD—2005 Bridge Design Specifications (Third Edition)
[1] SDJ20—78 (sl [S].
(2] SL191—2008 [s]. [11] BS8100 British Standard 8100[S].
(3] DL/T5057—2009 (S]. [12] CSA A23.3—04 Design of concrete structures[S].
(4] GB 50010—2002 [S]. [13] AS3600—2001 Concrete Structures[S].
TJ 267— .
(5] JT3267—98 (8] [14] CI152—101—2003 ( )[S].
[6] JTG D62—2004 [S]. (5]
[7] ACI 318—08 Building Code Requirements for Structural Concrete ’ ’
[l , 2003, 33(9): 69-71.
and Commentary[S]. 6 c
1 s . .
[8] CEN Standard. Eurocode 2: Design of concrete structures — Part 1: (16] [cJ
g , 1985: 35-59.
General rules and rules for buildings[S].
[9] TB 10002.3—2005/J462—2005 ( )

oS N N N S S e N N S S e e e e e e S S S S e S NS S S S e e S e NS e NS N S S S e e e e e e e e

( 10 ) ’

[1] . . .
[yl , 2004, 23
( 2):4966-4970.
(2] , . .
[Jl.
, 2007, 26(1): 2800-2808.
[3] , . .
[J1. , 2009, 30(8): 2483-2488.
[4] , , .
[J1. , 2007, 28(1): 97-102.
[5] . . (M].
, 2005.
7 [6] Sandip Shah. A Study of the Behaviour of Jointed Rock Masses
° [D]. Thesis for the degree of Doctor of Philosophy, Graduate Dept.
5 , of Civil Engineering, University of Toronto, 1992.
o ( )
( 22 ) o , )
5 ,
2008 . , °
’ g}
’ ’ [RJ. 2009.
’ [2] :
° ’ [R]. 2009.
’ [3] .
, [R]. 1996.
° 20 80 90 ( )

Water Power Vol. 36 No. 12

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



