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Force and deformation of tunnel lining segments in soft soils

LI Chunlin"*
(1. Department of Ciwil and Architectural Engineering , Tongling University, Tongling 244000, China;
2. Institute of Geotechnical Engineering, Southeast University , Nanjing 210096, China)

Abstract: A creep constitutive equation was established with combination of the Bingham creep model and Kelvin
creep model, based on a triaxial creep experiment on the undisturbed soil in the subway system of Wuxi City. The
soil creep parameters were determined using the least squares algorithm, and a time-dependent ground characteristic
curve equation for the tunnel was deduced based on the established creep constitutive equation and the elastic-
viscoplastic theory. A simple and applicable method for studying the deformation surrounding the tunnel and the
supporting force varying with time is proposed. The variation of the segment supporting force and deformation with
time was analyzed through a case study of a section of the Wuxi Subway Line No. 1. The results show that, first,
after creeping, greater deformation will occur over time with the same supporting force, while a larger supporting
force will be needed to restrict deformation within a certain range, and, second, the influence of soil creep on the

segment supporting force and the deformation surrounding the tunnel is correlated with the stiffness of the segments.
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