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Abstract

Shield tunnels are commonly used in construction, but they can encounter issues such as uplift
during excavation and unloading, as well as surface uplift. These problems are more pronounced
in the construction of large-diameter shield tunnels. Effective control measures are necessary to
address these issues. This paper presents a summary of commonly used control measures, using
the case of the Shanghai Beiheng Passage super-large-diameter shield tunnel interval project. It
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establishes a three-dimensional refined numerical model and analyzes the effectiveness of three
commonly used uplift control techniques: ground stacking, in-tunnel pressurization, and installa-
tion of anti-floating boards. The paper concludes with construction recommendations for different
conditions. The conclusions of this paper are significant in guiding the selection of anti-floating
measures in similar projects.
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Figure 1. Engineering geological profile
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Figure 2. Ground settlement monitoring
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Figure 3. 3D FEM model
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Table 1. Physical and mechanical properties of stratum

* 1L THBHER

+E #EEkem’)  WRIEEKgMY)  AEEM () KR c(kPa)  EILELE Ewq (MPa)  Z/E(m)
@ 185 18.9 17 20 223 0.9
©) 185 19 26 9 48.4 5.26
® 17.4 175 15 13 15.2 3.06
@ 16.8 17 115 13 116 6.04
®) 17.8 18 155 17 12 8.66
By 18.1 185 21 17 95 155
B2 19.8 21.2 315 7 53.2 5.13
@, 17.9 18.1 185 22 123 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 4. Simulation methodology for uplift control technology: (a) Ground weight; (b) Tunnel weight; (c) Setting an-
ti-floating plate
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Table 2. Parameter of anti-floating board
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Figure 5. Comparison of tunnels displacement with different ground pressure
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Figure 6. Comparison of tunnel displacement with different internal pressure
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Figure 7. The effect of setting anti floating board
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