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A Study on Rock Stability in Portal Section of Shallow

Extra-large-span Tunnel
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Abstract: In order to ensure the stability of construction in the portal section of a shallow extra-large-span tunnel of high-
speed railway, numerical simulations, and on-site measurements were conducted to study the rock stability during the
construction of the tunnel portal. The results indicate the following: (1) Excavation of the core soil of the center pilot
tunnel is the critical process for controlling rock deformation during the construction of the portal section of the shallow
extra-large-span tunnel. Imbalanced pressure at the portal section can cause localized stress concentration in the rock arch
springing. (2) The rock settlement caused by construction can be roughly divided into three stages: the excavation of
the left and right pilot tunnels, the excavation of the core soil of the center pilot tunnel, and the dismantling of supports.
Among them, the first 30 days after the excavation of the core soil of the center pilot tunnel represent a critical period for
construction. (3) Measures such as advanced large pipe sheds, advanced small guide pipes, and advanced pre-stressed

anchor rods used at the tunnel portals have successfully addressed the difficulty of controlling the rock deformation. The
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maximum settlement at the crown is 34. 5 mm, and the maximum horizontal convergence is 12. 5 mm. The findings can

provide a reference for the construction of similar shallow extra-large-span mountain tunnels.

Key words: shallow extra-large-span tunnel; portal section; rock stability ; monitoring measurement
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