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Numerical simulation analysis of deformation effect on treatment structure of
karst cave due to karst tunnel excavation
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Abstract: According to a big karst cave in highway tunnel engineering of Qing-Lian Expressway in Baixugong, a three-dimensional
element software (ANSYS) was employed to simulate the interaction between tunnel excavation and treatment structure in
Baixugong tunnel. Stability of treatment structure and surrounding rock during tunnel excavation is studied in order to analyze the
mechanical characteristics of treatment structure and the displacement of surrounding rock during tunnel excavation. According to
analysis of calculation results, the pre-support effect of treatment structure in karst tunnels is evaluated. Treatment mode using
pile-pile cap-one-wall support wall-connection beam, is safe and reliable. In the process of tunnel excavation, the pile strain and
support wall stress all increased largely during the advance of excavation face, then gradually stabilized; and the treatment structure
bears a part of surrounding rock pressure, it plays a support action role in karst tunnel excavation. The results are in good agreement
with the field test data, so as to offer for reference in design and construction of tunnels crossing a big karst cave.
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Fig.1 Lining structure (unit: cm)
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