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The effect of parameters of shield tunnel construction on soil deformation
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Abstract: A 3D finite element model of tunnel excavation was established based on the tunnel con-
struction of Nanning subway line 1 through Nan Lake in Guangxi province. The distribution law of
stratum deformation in shield tunnel construction was simulated with finite element analysis ( FEA)
method. The influences of grouting pressure on surface settlement and the pressure of tunnel face in
shield tunnel construction were discussed, including the ground surface settlement, the horizontal
displacement, arch top displacement ( deformation of arch and the upward movement of ground sur-
face). The results show that the grouting pressure has significant impact on ground surface deforma-
tion. The ground surface settlement and the horizontal displacement decrease obviously with the in-
crease of the grouting pressure. When the pressure of the tunnel face is greater than 0.1 MPa, up-
ward soil displacement is produced in the front of the tunnel face and the apophysis grows with the
increase of the pressure.

Keywords: shield tunnel excavation; ground surface settlement; horizontal displacement; 3D finite
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Fig.1 Tunnel location and geological conditions
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Tab.1 Physico-mechanical parameters (indexes) of soil

layer and supporting structure

W p/ BELE/ TNRAIL WS o/ BRI o/

LS

(kg+m’) GPa I (°) MPa
Wi+ 1930 0.06 0.33 20 0.6
W+ 2030 0.06 0.33 35 0.18
B# 2050 0.25 0.33 37 0
W 2500 30 0.25 — —
W 2100 3 0.25 — S
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Fig.2 Cloud diagram of cross section displacement
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Fig.3 Vertical displacement curves of ground surface

above tunnel in transverse section
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Fig.4 Horizontal displacement curves of ground sur-

face above tunnel in transverse section
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Fig.5 Displacement of ground stratum under different

grouting pressures
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Fig.6 Ground settlements above tunnel axis under dif-

ferent grouting pressures
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Fig 7 Vertical displacement of soil behind tunnel sur-

face under different face pressures
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Fig. 8 Comparative analysis of calculated value and

monitoring value
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