36 Hel

"= T B % Vol.36 No.2
2014 2 H Chinese Journal of Geotechnical Engineering Feb. 2014
DOI: 10.11779/CJGE201402016
(1.

&

Bl =t E A A E RSEE R
SRR BT

VI B TR TRREFURT, B 794 710048; 2. EBLEGIEX R IX AL TRTFURT R - TR EKE LR, Hil 220 730000)
o OE: TR A S T A AE MR TNE, 20T R T R R AR ) A R AT R IE . R
(I REAB E R TER %, K s R SI0IUR I J13y, & m [RMEAN ) LA 4 Ao I R Ge 7 Hrilon Bl e 46 A1)
FIFHZ )

At 22 78 IR o B o g S W 7 92 P 3 P VS R R AT IF 9T o R T80 Ml (PSR B IR — T2 o O D) SRR e i 8 i IR v 1
SR T AT RN AR A P AT AR R T35 K3 TR 2R = KR EEAR K

HITF G AL FHVE . RS S R A AR T B VRN T L .

hESES: TU470

=2

o

Mo AR50 45 JE 0T LA A VT
KRR MU NI RS MEVER s ARSIRIE N 1Y S NI N )Y AR E

B AT N 59 T AE . E-mail: ningli@xaut.edu.cn.

TEHS: 1000 - 4548(2014)02 - 0382 - 08
EZBEMN: & 70959~ ), F, BERE AN, 4, #u%, WS, BN TR E DR E AT

Applicability of stability criterion for tunnels
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Abstract: The stability criterion for tunnels is established based on modified Fenner formula. This criterion expresses the
relationship between the support pressure of a tunnel and the radial displacement of its boundary using a rotationally symmetric
model. The assumptions underlying rotational symmetry are a circular tunnel, a hydrostatic and uniform initial stress field, an

isotropic and homogeneous ground and uniformly distributed support pressure. The applicability limits of the stability criterion
for tunnels are sounded out by systematically investigating the effect of deviations from some of the important assumptions.
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The classical problem of tunnel excavation in a linearly elastic, perfectly plastic ground obeying the Mohr-Coulomb yield

are analyzed. The results show that the stability criterion provides a reasonably accurate approximation of allowable
convergence for different ground conditions that violate the rotational symmetry.

criterion is studied, and the effects of anisotropy and non-uniformity of the initial stress field and a non-circular tunnel geometry
Key words: tunnel; stability criterion; non-uniform initial stress field; anisotropic initial stress field; non-circular tunnel
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Table 1 Physico-mechanical parameters of rock mass

Fle ADERE WAt R NERESN frhisRig HEp

%% E/GPa u /MPa ) /MPa /(kg'm %)
I 150 022 1.80 50 15 2700
1 6.0 028 120 40 1.0 2600
I\ 3.0 032 080 28 0.5 2500
Vv 0.5 038  0.15 25 0.3 2400

PR s M4 SCHR[9], T % 2% B e S T v Al
KPS TE H:
V=t s =, g
H=2u } M

I, 1 P, g 0 AR TR AR 1 5 [ AT
LT ERTED, e,y MR TR i
ST o ).



384 a5 oE L OB ¥

2014 4F

5T X &, MR ILEE TR0 B e 45 i 3 0T 4230 3¢

T 106 gy FIAT BRIE 5 125 o S48 5718 i 7

g WOMRI2E, I 7 R AP S B A i
ZEM DL

e = " Mmm )

u

Uy

R, gy =025(H +V), 18R 0204 A
Bl XIEHEBERBUE AT, XTI AL AR
e B B IS, A R BT AR TR K TR
BRARTE T AT 1) 5 R I A TR AR T AR A& —FE 1 o
A L5557 18I A A2 TS DL T 5 T il A7 vl B
28R SIS A AT AR VR J AR T e K BB A gk AT T
D, VA sz W Age AT f 3] Jid g K AR T 1 s A o

[N V7H B 6 2% R K- 1m) MR 1) R S
TB 22 572K I WA AR 0T IR PR S AL AR T A £ v 22 A

JE:

V-H
o= 0.5(V +H) G)

2 WiTREE=E

AT TSI S TARI 0, DRAFRIAR Y. ) 3 ()
F IRV S, B2 RSN I ) R B 1.0 A =
b T-ERIRAS (] L2 SRR 152000 ) o B h 2 ad i
X AN [F]) e 95 L PRk 1130 2531 5 31 0 73 0 AR [ R ] =5 3
TR, a8 7 I R I IR A AR 2k . DL S
UEPESN T V20 Tk 11 28 £ 3k

DAL 113 A ] % T2 T SR AR B A AR T AT T
RS PPN T VEAL I 2R R I PR S0, AR S % ]
JASFRA T s B = AR T~ 25534 I o

Iunds
u== . 4

Rt S, 50w, ST EITHS R RS K
RERURHLI AT R ST 7))o TR
I EACE G N SR

R (2) 1wy AN R 7 {1 A AT
R L 3 PR 5 AR P 255 0 B R
S FER A TR — RE A 52 B S B IR i,
T A 2 B AT 75

[ 1, 2 R RS T 8, P16 (bR
FEL R BB

V41 1 P RIS T gy, /D T3 P2
WAt , TRESLLARINEY | RIS, AR
L 20%. 7] LI S/ AR 7 B 4 ) AR
BERCRMERS 5%, b IV 4R P 80 V G0 A8

Y L AESE I R B 1 I S s K. TR LA
i 22 (B3 R i DR DA AR A 2 SOMI B 2 R DX A2/ 1
T = AR AR R J B R BLEE DS, M AE B 5
i U AU BRI L D, SO
ALK o

I I i | v v

2 S ERi < RRE
—O—
L %ngl —>— FES L2

-14
-16 F b\v/\b
_18 L

B 1 FRIAZESELLTARESEXL ¢, B

Fig. 1 Values of ¢, of analytical solution in different rock

masses
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