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Abstract

The tunneling construction of shielded tunnels adjacent to existing buildings has many uncertain-
ties and difficult deformation control. In order to analyze the construction mechanical properties
of the shield adjacent to existing buildings, a three-dimensional model of shield tunnel, stratum
and adjacent existing buildings was established. The large-scale geotechnical software FLAC3D
was used to simulate the whole process of the adjacent construction. The numerical analysis re-
sults show that after the completion of the left and right lines of the shield, the maximum settle-
ment of the ground is about 4.51 mm, and the influence of the ground subsidence is within 24.5 m
of the center line of the tunnel. The settlement of the soil around the lining structure is about 15.5 -
16.6 mm. In order to control the soil loss of the surrounding rock of the tunnel, it is necessary to
strengthen the construction measures such as shield tail grouting and secondary grouting. The
research results can provide a reference for the construction of shielded adjacent buildings in the
similar geological environment of Urumgi.
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Figure 1. Building plan
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Figure 2. Location relationship between a quality monitoring center building and the subway
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Figure 3. Model plane dimensions
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Figure 4. Tunnel and proximity building model
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Figure 5. Model meshing tunnel
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Table 1. Numerical calculation parameters
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Figure 6. Lining structure and simultaneous grouting calculation model
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Table 2. Construction mechanical properties of shield tunnels in each condition
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Figure 7. Contour map of the ground subsidence when the right line and the left line are completely close to the flight building/m
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Figure 8. The right and left lines are completely close to the tunnel center ground monitoring point when crossing the flight
building/m
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Figure 9. Contour map of lining settlement when the left and right lines pass through the building/m
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Figure 10. The maximum principal stress of the shield lining when the left and right lines pass through the building/Pa
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Figure 11. Maximum small principal stress of shield lining when the left and right lines pass through the building/Pa
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