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equivalent deviation increasing function
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Fig. 2 Schematic of deduced surrounding rock
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Tab.1 Parameters stat. character for solving the secondary lining internal force of shallow Jinzhou tunnel
P K/(MPa+*m 1) A E/MPa h/m q/(N+m™ 1) tan ¢o
¥l 133 0.43 3.1 104 0.75 197 781.7 0.57
bR 2% 23.54 0.043 0.264 4X10* 0.075 3955.6 0.12
A AT EA ES ER EA EA ES
®2 MRRAFTERFLHEIE ENKITFAAE
Tab. 2 Stat. character of random variables in limit states equation
LT #H #E HEBE
FRIE fo/MPa  fy/MPa  ho/mm
N/N M/(N + mm) N/N M/(N + mm) N/N M/(N + mm) N/N M/(N * mm)
AR ES EA EA ER EA EA ER EX EA EX Ex
S ARME 351,944 4 680 1841 700 611 010 000 2 339 300 596 920 000 2 653 700 776 810 000 1 686 400 569 200 000
FRfEZE 0.8783  2.969 4 68 A (D A (D X (D) A (D A (D X (D) A (D A
LI RE bR £ /] 26 Fl A K P R 22 & 4 B
Nh, +2.2f,A’h
a f(]) 0 + fy s'to 60
aj fcbho + 4fyAs
5.8

(h _ Nh, +2.2f,A'h,
" 2a, f.bh, + 81, A,

)+
FLA Gy —d)—M=0

W% i 46 191 52 1 — e R /e 0 32 FEDE L B B
HRIT AR EE s — > I R R R A R, DR,
SR A 4 o AR TT5E RE S R A A D S
H AR BAR R ARG 2 A S R A i oKk
1SRN Y

e B% 3B [ A 23 R S 500 O 208 B IR N
K=42.3 MPa/m.A=0. 10,g=11 866. 8 N/m. £
THE AT A i) 25 [R) 5 R 1A 2R 0T 46 B 4R s Bl

5.6
@ 54
5.2
5.0

48 . . . - .
0 10 20 30 40 5 60 70
L/m
M4 2NBEEMNEKRATEETEER
Fig.4 Result of Jinzhou tunnel structural

system reliability



%4 FRET, RABEZHENERTEEAR 579
. Reliability evaluation of idealized tunnel systems[]].
5 & ik

AR SE RN S B A 3 R — > E AR R
TEENINE LFE AR RN TRAD L1535 &K
NI LA Z RO R BTE & A B A 2k z .
A SC )3 ) B 2 R A R) A R 25 HE OR R
B, ok B W B s [B) 235 48 %) BE AL IR) . (] s,
F Weibull-Bonorun Jii 4 % 3K 4t i+ B i, K 15 —
WA )RS B 4 S [ A4 BRI 7 4 50 BT e i L F
H45 ) 288 61 25 B 91 BT P 1) o 4 R AT R[] A
A& ST ) . TT LA MY, K S 45 4 A R AT S R
LR BE B 18 g e v/ K TR E .

Structural Safety, 1992, 11:81-93

MIREE.XNF 4. BALEHEBSERAT EETH
[J]. 7 K% FH/, 1996, 24(2):56-61

(5] e BEXPEMKATEENEZLTFRRA
TAZERR[D]. 4.7 w8 K A%, 1998

6] fira.+8h. A A% HLLUEWREEHXH
MR W% TRFKEFMH, 2002, 24(2) :4-12

(7] wiEdR. BHRIRRA I FEHIM] L. f ¥4
M, 1979

(8] Z 48, B L4k it #rb[ M. bt A& AL,
1999

(9] thapde. MEMEHAE T HEANARDI] AZELHR

#F, 1964(1):89-99

[10] AR, 2 B 29BBHRLIBERTHRELRE
B R [J]. K&EE T KF ¥, 1997, 3703
Fl 1):S129-S134

(] ZARB.EAK. BEEMHFIHEIM]L Lz A
Koz R, 2004

[12] gt itBEFTHRLFAENHRX[D]. LiF:
] 5 K %, 2004

[13] ia#&. TREMTEEITEF EA[M]. K. k&
T K% WM A, 2003

(B 42 L W 1 2 0 ) 2 2807 26 B IRIBUIE Y
RN P AT 7 — B TRA R

2% 30k -

(] Mz % #7218 RBEEEPRALEHER
T EEL]L BFAFFRCE LR ZR . 2004,
32(16):705-709

[2] B, kk4d,. XEF. BALHTHEEIM] L
P E 4K A, 2002

[3] KOHNO Shigeyuki, ANG A H S, TANG W H.

Research on space structural system reliability of shallow tunnel

LI Zhi-hua™"*, KANG Hai-gui'

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;

2. Environmental and Civil Engineering School, Jiangnan University, Wuxi 214122, China )

Abstract: Rock mass structure is a very important basis for its deformation and failure. However,
Vanmarcke random field theory did not take into account the variability of space structure of
surrounding rock. In order to describe the random variability of comprehensive actions of rock mass on
lining, an equivalent deviation increasing function is put forward. And the Weibull-Bosiorun statistical
theory for brittle materials is employed to find the equivalent compressive strength of tunnel secondary
the problem of space structural system

lining with different concrete volumes. Furthermore,

reliability for shallow tunnel can be simplified as a plane problem. It is concluded that tunnel
structural system reliability decreases along with the increase of tunnel structural length, and finally

the reliability will trend towards a stable value.

Key words: shallow tunnel; surrounding rock parameter; tunnel structural system reliability;

equivalent deviation increasing function



