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Analysis of the Influence of Construction Parameters on Shield
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Abstract: In order to further study the impact of shield tunnel excavation on the pavement structure of existing urban roads, a
three—dimensional finite element model was established using the PLAXIS 3D platform, focusing on a shield tunnel project that
passed underneath existing urban roads in Hangzhou. This model analyzed the effects of construction parameters, such as soil
loss rate, grouting pressure, and excavation diameter, on the existing road. The results indicate that the maximum settlement of
the pavement occurs directly above the shield tunnel. During the excavation process of the shield machine, secondary settlement
of the road structure takes place. When the construction parameters are a soil loss rate of 0. 1%, an excavation diameter of 10
m, and a grouting pressure of 300 kPa, the maximum settlement value of the pavement is only 7.919 mm, which meets the
operational safety requirements for the road, thereby providing recommended construction parameters for the project.
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Fig.1 Location map of the twin—line shield tunnel
underpassing existing roads
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Table 1 Parameters of soil constitutive model

W W AR BB NEEEEA HIGEER IARRE AREE/EMEEE sibkiE WIER KR

C'/kPa o'/ (°) E5y/MPa E,../MPa E,/MPa G/MPa AT/ m
® it 2 26 2.5 2.5 10.0 20.0 0.8
@, BEEE L 5 25 5.0 5.0 35.0 70.0 0.8
®), i o 1 5 26 6.7 6.7 33.5 67.0 0.8
®, WHk+ 5 29 11.7 11.7 58.5 117.0 0.5
@, IR RS+ 3 23 2.7 2.7 24.3 24.3 0.8
@, B A o+ 4 26 4.2 4.2 29.4 58.8 0.8
©, b SIey e 3 23 2.9 2.9 26. 1 52.2 0.8
®, Hit 3 24 3.2 3.2 22.4 44.8 0.8
@, g+ 5 26 6.5 6.5 45.5 91.0 0.8
@, G e 2 32 9.0 9.0 36.0 72.0 0.5
®, Bt 4 25 4.4 4.4 30.8 61.6 0.8
1, Fhit 4 25 4.7 4.7 32.9 65.8 0.8
1, F T Vi e 5 28 6.3 6.3 4.1 88.2 0.8
@, SRRk E B R 50 20 18.0 18.0 54.0 108.0 0.8
@,  PRULSJEBUEEERE 100 25 40.0 40.0 120.0 240.0 0.8
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Fig. 4 Parameter inverse analysis finite element model
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Fig. 6 The variation curve of pavement settlement under
different soil loss rates
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shield positions
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Fig.9 Change curve of pavement settlement under different

grouting pressure
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