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Surface Settlement Induced by Jacked Box Tunnel
with Shallow Overburden
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Abstract: Addressing the challenge of shallow-buried box tunnel machine passing under significant risk sources, this study
takes the close-range underpass of the expressway by the underground passage box tunnel machine at Sanyuangiao Station of
Beijing Subway Line 12 as the background. Numerical simulation was used to precisely model the roadbed pavement structure
layer of the expressway and simulate the entire construction process of the underpass. The ground surface deformation patterns
caused by the box tunnel machine under the expressway were analyzed, and a parameter sensitivity analysis was conducted on
construction parameters such as the support pressure at the pipe head, ground loss, and grouting pressure during the pipe
jacking construction. Finally, video monitoring was used to monitor and verify the settlement of the expressway. The results
show that the ground surface deformation caused by shallow-buried box tunnel machine can be summarized into three stages:
slight surface uplift, rapid surface settlement, and final settlement stabilization. Changes in ground loss and grouting pressure
are the most sensitive to settlement variation. The established numerical model can reflect the basic patterns of surface
deformation caused by pipe jacking construction, as indicated by on-site video monitoring data. The maximum settlement of
the highway surface meets the control standard of <15 mm.
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Figure 1 Plan and Profile of Pipe Jacking Project
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Table 1 Physical and Mechanical Properties Parameters
of Soil Layers
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Figure 2 Pipe jacking machine and pipe section
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Table 2 Pipe Jacking Advancement Parameters
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Figure 3 Three-Dimensional Numerical Modeling of Pipe Jacking
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Figure 4 Specific Settings for Numerical Simulation
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Figure 5 Contour map of ground settlement deformation (unit: m)
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Figure 6 Vertical deformation pattern
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Figure 7 Surface settlement deformation pattern
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Figure 18 Surface settlement deformation pattern
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