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Abstract

The minimum net difference tunnel is also called proximity tunnel, nearest distance tunnel, etc. It
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refers to the special tunnel layout when the maximum net distance difference in the double track
or separated tunnel is less than or equal to one point five times the tunnel diameter, or the thick-
ness of surrounding rock in the double tunnel is equal to the minimum net difference of indepen-
dent double tunnels. The tunnel construction will inevitably endanger the adjacent buildings, and
the stability between the two tunnels should also be fully considered for the small clearance tun-
nel to ensure the safety of tunnel construction. By using the finite element COMSOL software to
simulate the tunnel construction deformation, a two-dimensional finite element model of tunnel
construction deformation is constructed for research and analysis. The surface settlement and the
plastic zone around the tunnel are important parameters for predicting the excavation process.
Through analysis, the stress nephogram analysis, surface settlement curve and plastic zone dia-
gram before soil excavation are obtained. It provides an important basis for controlling ground
settlement, protecting foundation buildings, and formulating tunnel lining and protection me-
thods, which is important for tunnel construction.
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Figure 1. Schematic diagram of double tunnel in soil
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Figure 2. Grid diagram of double tunnel in soil
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Figure 3. Cloud chart of von mises stress of initial in-situ stress of excavation in soil mass
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Figure 4. Cloud chart of in-situ stress von mises stress in soil mass after excavation
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Figure 5. Equivalent plastic strain diagram after tunnel excavation
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Figure 6. One dimensional line displacement diagram of tunnel excavation
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