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Influence of voids behind lining on mechanical behavior of the tunnel
lining structure under a high water pressure

XU Chen,DENG Ruyong,CUI Ge,FANG Yong
(Key Laboratory of Transportation Tunnel Engineering of Ministry of Education, Southwest Jiaotong University ,
Chengdu ,Sichuan 610031, China)

Abstract; Under the interaction of voids behind the tunnel lining and the high permeable water pressure, the
state of the tunnel lining forces in Karst areas is usually changed, which may lead to a bad tunnel lining forces
state, and even cause cracking damage. This study was carried out relying on the FLAC® | which examines
the effect of voids position on the stress field, seepage field and the mechanical behavior of the tunnel lining,
and the influence law of internal force with a high permeable external water pressure when the voids is behind
arch with different sizes. The results show that when the vertical stress field is the principal stress field,
decrease and increase stress fields will appear in the surrounding void. The void can make the external water
pressure obvious reduction within the range of three times the hole diameter distance. The influence of voids on
bending moment of the secondary lining is greater than the axial force when there is no water pressure. No
matter the void exists or not and no matter where the void exists, the internal force of lining is increased
linearly. With the increasing water pressure, both the value and change rate of the internal force in the arch
spring and invert are larger than those of other measuring points, and the change rate is different with voids in
different positions. The void behind the side wall will make the lining structure under the bias state, and the
higher the waterhead, the more obvious the bias effect. The bending moment increases linearly with the

increasing arch hole size.
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tunnel of Chongqing

2 MIRAIE

2.1 W%

TR J5 2 0 2 L2 Fh 2 RE WA 2 T R % 1]
FURSE SZ4 2 5] ke 1Y 25 1, ik 26 23 DB AR 45 5, %
%ﬁﬁwm%m$ﬁ%mﬁ@%@aﬁéTm%E

% W TR 5 T 1 R A s R AN 1A 2 R

TR B
B2

@222 EANAT
@120x120L-3.0m

NENR L S
WL Zuse Vaiia

oS N i
! M

B2 WHEBEH@HETESAMTREETR
Fig.2 Profile of the Shuangbei tunnel and typical

voids distribution

KK

7K 3k e BER

(2) FREE=ER (b) AF =R
B3 EUSEHFE
Fig.3 Voids distribution



. 46 -

RS KR T M R 2 3 X A 2 1 B e

2016 4

BT HUE 230 [ A R RS P A AE, S BCR [RE
230 R AR FERT G, 53 ) 25 1 TE A W HE TS R L s A
T LR A 4 B oL, 2S5 T EHAR N 3.3 m(0.2W, W 2R
W% IE FF 4 55 B8 ) L4 18 0,10,20,30 m 4t 4 Fhok sk g
ST 16 B T A0 HEAT LA 0 B (1 3a) 5l 4725 ] B AN 52
5| LT 23 3 d5 o 5 UL, JIr DA AE 9 HE T 233 3l B0 ASE X6 Ao
WS40 32 I By gt 43 A, fBE 2 TR R A 2
T, 23 e s BT m, B 0. 1W,0.2W,0.3W,
0.4W %+ 30 m 7K 3k 5 B i 45 44 32 1 R ok A7 9 58 (1
3b),

2.2 BIRIgEEST
2.2.1 BRI

K FLAC™ S35 858 R0 vl | MR 405 35 4 g 2 1, 5 Y
T BEHL 135 m, BRIE IR 100 m, 458 7Y )% & 30 5t 5 Bk 0E
U M FE Bl 40 m,

2.2.2 fEAISBH

R 4 U REE % 3 bl T 40 A B k), AR B T 2 S
W1, W T A SCE 76 0 58 b 38 HE K & 58 Kk %A
T, WA ISR K R IR T 1952 J1 ke, PRk
XFHEK & GE AT LA, AT BR TR A L& 4,

2.2.3 LARHMN

BERITIHR S bl 2 5 A it A 18] 249 35 2243 LA
B R FLAC™ BRINI A B K S B4 0 5 B0
23 R A P g K S BRI T2 R R G T 2
T3 B SR A K s K T LB R T S AL BR
KRR

B4 HRTER

Fig. 4 Numerical analysis of the tunnel
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Fig. 6 Contour map of the maximum principal stress field of the surrounding rock
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Fig.7 Contour map of the vertical stress and horizontal stress field of the surrounding rock
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