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Numerical analysis of cracking of tunnel linings based on extended finite element
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)
Abstract: Through the inspection of 48 tunnels in Zhejiang Province and the statistical analysis of numerous cases of lining
cracks, the distribution laws and main influencing factors of lining cracks are attained. The applicability of XEFM for lining
cracking is proved by the comparison between the numerical analysis and the prototype test. The propagation and distribution
laws, appearances and cracking mechanism of cracks under main influencing factors are studied by using XEFM. This research

provides reference for deciding the reasons of lining cracks and lay foundation for preventing and repairing lining cracks.
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Fig. 2 Distribution proportion of factors for lining cracks
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Fig. 3 Curves of load-convergence displacement at vault
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Fig. 5 Cracks distribution comparison between test and numerical

calculation
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Fig. 6 Calculation schematic diagram for bias pressure
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Fig. 7 Cracks distribution and failure modes under local bias

pressure at right side
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Fig. 9 Comparison of circumferential displacement at both sides of

inner crack (5° )

450 -

—a— 5
—o— 15
400 Yy
350 F
g L
é 300 F
-2 250
=

P

100 1 1 1 1 1 1 1 J
00 05 1.0 1.5 2.0 25 3.0 35 40 45
i HE77 2/ M Pa

10 RIET TS A RMZERE R L EX R L%

Fig. 10 Relationship between bias pressure and eccentricity at

cross-section of inner crack
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