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Abstract

The surface settlement law of shield tunneling is the most important reflection of construction
safety. Taking Binhai Airport Tunnel of Beijing-Binhai Railway as the engineering background,
and this paper focuses on the influence of different seal chamber pressure and formation loss rate
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in shield construction parameters on surface settlement through theoretical analysis and numer-
ical simulation. The results show that: 1) With the increase of the pressure in the sealed chamber,
the accumulated surface settlement behind the heading face gradually decreases, while the sur-
face in front of the tunnel face will change from settlement to uplift. For the clay stratum in Tianjin
area, it is suggested that the pressure in the chamber should be balanced earth pressure or
slightly higher than the equilibrium earth pressure (0.15 MPa~0.20 MPa); 2) The maximum value
of ground settlement increases linearly with the increase of formation loss rate. When the forma-
tion loss rate increases from 0.5% to 3%, the surface settlement value increases from 5.04 mm to
31.50 mm. And it is suggested that the formation loss rate should be controlled below 0.5%.
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Figure 1. Three dimensional diagram of soil deformation caused by shield tunneling
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Figure 2. Spatial form of formation deformation
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Figure 3. Section shape of settlement trough in the upper part of tunnel
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Figure 4. Contour map of the ground along the direction of tunnel excavation (cm)
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Figure 5. Longitudinal settlement caused by shield construction
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Figure 6. Analysis model
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Figure 7. He relationship between longitudinal surface settlement and pressure in sealed cabin
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Figure 8. Simulation diagram of stratum loss during excavation
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Figure 9. Changes of longitudinal surface subsidence affected by loss rate of each stratum
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Figure 10. Horizontal surface settlement trough
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Figure 11. Horizontal surface settlement trough
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