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B E ANeEAREREFKBREMTEEE AKX, A HEZK38 +645 ~ ZK39 +040
T HEAEBE, ERRBERIXE, _AHHAEHZEGAKEANER . KXKEZRK
5L PR T L, I8 AT T UL, KA A A A R T ANSYS10. 0, xf 7 i #£ A& & 4h K E
AR AT R ER AN, FEAAREMN IR T AR ERN T HFERERA
ZEWRA AREREKHU - EFGHAKEHERT, ZREEWHFAEH R BRA, 57 23
JH By 2 A % A R BN, R T P AR ROT A — R B E M T A X R KA KE A A
#it 0.5 MPa,

KR NERE O SKES BEEN AW TL2REK

Analysis on mechanical characteristics and safety of secondary lining
structure for karst tunnel under high hydraulic pressure

Xu Linsheng Li Yiwei
(School of Civil Engineering & Architecture , Chongqing Jiaotong University,
Chongqing 400074 , China )

Abstract : The deep-buried mountain tunnel of Yu-Xiang expressway locates in karst and water-
rich zone,the sections from ZK38 + 645 to ZK39 + 040 pass through the jointed rock mass stratum of
tectonic and corroded region where high external hydraulic pressure is likely to bear on the lining
structure. According to the actual construction of representative section with high external hydraulic
pressure, eight calculation cases are numerically simulated with elasto-plastic FEM by using ANSYS
10. 0 software. The mechanical characteristics as well as safety factors of the secondary lining struc-
ture under different external hydraulic pressure are studied detailedly. The results show that the inter-
nal force is higher at invert and tunnel wall, and the safety factor is smallest at the foot of tunnel wall
where the lining structure is likely to be fractured when bearing the external hydraulic pressure more
than 0.5 MPa.

Key words: highway tunnel; external hydraulic pressure ; numerical simulation;secondary lin-

ing ; safety factor
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WSS XA e v BB A T E KT 75 L ELBE oA, O AE el s 3 28 s i) 2 Al i sXRE I
41K 3 309. 949 m; iZBEIE ARG 10,50 m BRGS0 mo BRIk DXOKSCE TR AR
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FEXTZBRIE FORBIFSE DXV e e K BORR IR K SC 5 CFR 5 A 14, EHCAC i ZK38 +
645 ~ ZK39 + 040 #4117 i Hh B ZK38 + 800 ML W 1Aj , SR FHAA FRJGAR 4 ANSYS10. 0, X H —
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2.2 HEIR
& R R R bk XA B R K A s A AL, BT A 7K He 1 8 K /NG 7E Sk e 1 K/
Bl b R T — R T, 455 i B G A R | TS AR K s ) SEBR B R L, IR ZK38 +
800 L 7Y 7 1] (1) BB ASEADL 0 A AL R 8 At 3 UM A T, WAk 2,
x2 ARTHESIRSBER

YK JE S] P/MPa 4K IE S P/MPa
TR TN Rl T
4t | HE T 2 5 At | HETH % 55 )
1 0 0 5 1.000| 0.500
2 0.250|  0.250 6 1.250|  0.625
3 0.500 0.250 7 1.500 0.750
4 0.750| 0.375 8 1.750|  0.875
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£ T RS BT 9 BBk sE
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(8) HEAFHERE AL — KA1

(9) AR A4 IS K FE 3
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3.1 BEEBURSH

Bl 2 B T8 T A2 R R T, 6355 A A R Ak P AR BRAR OGS PE X TR SRR

(1) ARMER KA W Z 1, B L 7 7 (149328 25 TR, 000 53 A 3 R Ak R o 98 1 DX T AR
RBEWAE R,

(2) KA EAR 58 UG , Bl M X 32 B 43 A 76 W 58 IRV 26 R, Bt A K R 0 1Y
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