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Study on Ground Surface Settlement Control of Super-
large Diameter Slurry Shield through Sandy Strata
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Abstract: Ground surface settlement control is an important part of super-large diameter slurry shield construction, but the
implementation process is very complex due to the dynamic adjustment of various parameters. Based on the control variable
method and the ground surface settlement monitoring data in the sandy strata, this paper analyzes the influence of the main
adjustment parameters, such as cutter head speed, synchronous grouting, and slurry pressure on the ground surface settlement.
The results show that the main surface settlement occurs 0.5D before the cutter head and above the shield body. The cutter
head speed is a secondary factor in controlling the settlement. The filling coefficient of synchronous grouting is 1.3~1.5,
and the slurry pressure is controlled at 0.8MPa. The slurry pressure coefficient should be close to the static earth pressure
coefficient, which can reduce the formation loss rate effectively and control the ground surface settlement.
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Figure 1 Tunnel geological vertical section
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Table 1 Physical and mechanical parameters of soil
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Figure 3 Basic structure of slurry shield Figure 4 Local tunnel vertical section
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Figure 5 Layout of section measuring points
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Figure 6 Comparison of ground surface settlement at
different cutter head speeds
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Figure 7 Percentage of settlement at different

measuring points
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Figure 8 Comparison of settlement with different lateral
earth pressure coefficients
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Table 2 Analysis of formation loss data in different areas
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