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Cause analysis and numerical simulation of

asymmetric damage of operating tunnel lining
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Abstract; Disasters such as longitudinal cracking, lining peeling, and shell warping occurred at the side wall lining of
K180+261~K180+ 306 section of Guangchengshan tunnel on Yiwan railway. The tunnel lining formed a typical
asymmetric failure mode. Based on the on-site systematic detection of lining thickness, lining strength and lining
invasion limit, the lining failure mode and its incubation mechanism are analyzed with theoretical and numerical
models. Results of the study show that the insufficient thickness of lining on the right side of the tunnel, low
strength of lining at the diseased section,and adjacent existing Karst cave all contribute to the disease occurrence.
There are obvious differences between the stress of surrounding rock near the existing Karst cave and away from
the cave,and the stress concentration of surrounding rock near the Karst cave appears obviously, which intensifies
the deformation and rupture of the lining. Compared with the insufficient thickness of the secondary lining, the
existing cave is the main factor affecting the stress distribution of the tunnel and the lining peeling. Research results

can provide a theoretical basis for the treatment of similar tunnel diseases.
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Fig. 1 Location distribution of Guangchengshan tunnel
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