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Influence of reinforcement range on ground settlement of shallow-buried
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Abstract: The shield method is the main construction method for the excavation of underground tunnels in soft soil areas, but

the impact of shallow-buried super-large-diameter shield tunneling in soft soils on ground settlement needs to be further studied.

Based on the case of Weizhou Tunnel in Hengqin of Zhuhai the influence of the reinforcement range on the surface settlement
of shallow-buried super-large diameter shield tunneling in soft soils is studied by using the finite element software. The results
show that when =0.00D, the maximum surface settlement is about 50 mm, when =0.20D, the maximum surface settlement is
about 8 mm, which is about 84% less than the maximum settlement at /=0.00D%, and the soft soil layer can effectively reduce
the impact of tunnel excavation on surface settlement after reinforcement. Meanwhile, the law of lateral surface settlement
changes during the different construction stages of shield tunnels is analyzed, and the shield tunneling machine disturbs the
ground surface during the monitoring of the cross section. The degree is the largest, and the cumulative subsidence accounts for
about 50% to 60%.

Key words: soft soil layer; reinforcement range; super-large-diameter shield tunnel; shallow embedment; surface settlement
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Fig. 1 Geological profile
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Fig. 2 Schematic diagram of ground reinforcement
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Table 1 Soil parameters

ZH L0A i = IR B+
R m 5 25 15
c kPa 14 13.1 303
9 ) 15.3 13.3 15.1
Ko — 0.50 0.72 0.43
m — 0.80 0.80 0.75
Esi» MPa 1.77 2.01 4.75
ES MPa 1.68 1.91 3.90
EY MPa 2.02 2.29 4.41
EY MPa 14.14 16.03 22.05
G MPa 35.4 40.1 55.13
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Fig. 5 Time-history curves of settlement of longitudinal measuring
points
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Table 2 Cumulative surface settlement and its proportion
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Fig. 6 Time-history curves of cross-section surface settlement
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