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Study on Advance Support Reinforcement Scheme for

Large-section Railway Tunnel in Water-rich Karst Area
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(1. North China University of Technology, Beijing 100144, China;

2. The First Construction Division Co. , Ltd. of China Railway Tunnel Group, Chongging 401123, China)
Abstract: In order to further study the reinforcement effect of the advance support scheme for the railway tunnel in
water-rich karst area, based on the water-rich karst section of Tianping tunnel, FLAC3D numerical calculation software
is adopted to establish the large-section railway tunnel model and the optimization analysis is made on the comprehensive
advance support scheme with large pipe roof + small pipe and the advance support reinforcement scheme with small pipe
grouting in the paper. The research results show that the comprehensive advance support with large pipe roof + small
pipe is more stable than that with small pipe: (1) for the displacement change of lining structure, the maximum
settlement of arch crown is reduced by 15. 7% , and the maximum horizontal convergence of upper bench is reduced by
19.4% ; (2) for the extrusion deformation of working face, the extrusion deformation of the upper working face of the
middle bench is improved, in which the extrusion deformation of horizontal convergence working face of the upper bench
is reduced by 4.58% , and that of the middle bench is reduced by 4.83% ; (3) for stress state of initial supporting

structure,, the maximum compressive stress is reduced by 4.53% , and the maximum tensile stress is reduced by
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15.6% ; (4) Compared with the advance support scheme with small pipe, the comprehensive advance support scheme

with large pipe roof + small pipe is more suitable for the construction of large-section railway tunnel in water-rich karst

area. The research results can provide reference for design and construction of similar tunnel.
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