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Abstract

Shield tunnels are characterized by small disturbance and strong adaptability, so they are widely
used in the construction of urban transportation infrastructure. In the actual construction
process, the lining uplift and surface uplift caused by tunnel excavation are obvious. Under shal-
low overburden excavation, the disturbance caused by the construction of super-large diameter
shield tunnel will be more significant. Therefore, this paper relies on the case of super-large-dia-
meter shield excavation interval of Shanghai Beiheng Expressway Passage Project to establish a
refined three-dimensional numerical model, and verifies the reliability of the simulation method
by comparing the numerical simulation results with the monitoring results. On this basis, the pa-
rameter analysis is carried out to investigate the mechanism of tunnel uplift and surface heave
under super-large diameter excavation, and the influence of overburden thickness and grouting
pressure on surface heave. The conclusions of the study have certain reference and significance
for the construction of similar shallow overburden super-large diameter shield tunnels.
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Figure 1. Plate view
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Figure 2. Geological profile
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Figure 3. Surface settlements at Ring 221
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Table 1. Physical and mechanical properties of stratum

# 1 ThsHR
TR EEkgm) MREEKkm) WEEA () WRAOckPa) HLHE Eei(MPa)  RE(M)

@), 185 18.9 17 20 223 0.9

©) 185 19 26 9 484 5.26
® 17.4 175 15 13 15.2 3.06
@ 16.8 17 115 13 11.6 6.04
®) 17.8 18 155 17 12 8.66
oM 18.1 185 21 17 9.5 155
O 19.8 21.2 315 7 53.2 5.13
@, 17.9 18.1 185 22 12.3 11.44
®, 18.6 19.19 22 21 14.6 12.06
©), 19.6 19.93 35 0 329 5.07
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Figure 5. Comparison of numerical result and measured longitudinal displacement
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Figure 6. Contours of vertical displacement at profile of Ring 222
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Figure 7. Comparison of ground settlement for different thicknesses of overburden
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Figure 8. Comparison of ground settlement with different grouting pressures
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