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Construction Stability Influence of Four-bore Separated Tunnel Portals
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2. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350116, China)

Abstract; To meet the growing demand for public transportation, four-bore separated tunnels have gradually attracted
attention in the engineering field. Additionally, due to severe weathering of the surrounding rock and overall low
strength at the tunnel portal sections, various challenges are inevitably encountered in actual tunnel engineering. To
analyze the impact of excavation on the structural stability of the portal section of four-bore tunnels, based on the Dong-
fengshan Tunnel project in Fuzhou, this work employs the finite element method for numerical simulation calculations.
The overall stability of the tunnel chambers and surrounding rock under different excavation sequences of tunnel groups
and stagger distances of tunnel faces was analyzed. The results indicate that the excavation sequence significantly af-
fects the stability of the tunnel and the self-stability of the surrounding rock. The approach of first excavating the auxil-
iary roads on both sides, followed by the excavation of the two main road tunnels in the middle, is deemed more ration-
al. The stagger distance of the tunnel faces has a minor impact on the settlement of the auxiliary tunnel crowns but sig-
nificantly affects the deformation of the soil pillars between tunnels and the tunnel arch waists. In practical engineer-
ing, a construction scheme with a stagger distance of 8 meters for the tunnel faces can be considered, with a focus on
monitoring the stress and displacement changes in the soil at the tunnel arch waists.
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