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3D FINITE ELEMENT SIMULATION ON DEFORMATION OF SOIL MASS
DURING SHIELD TUNNELING

ZHANG Hai-bo YIN Zong-ze ZHU Jun-gao
(Institute of Geotechnical Engineering Hohai University Nanjing 210098 China)

Abstract Based on the comprehensive analysis on the primary components of ground movement associated with
earth pressure balance(EPB) shield tunneling a three-dimensional nonlinear finite element model for simulating
EPB shield tunneling is proposed. The proposed numerical procedure can simulate the full excavation sequence
and consider factors such as jack force behind the machine earth pressure on tunneling face excavation
advancing of shield installation of lining and backfill grouting. The proposed modeling techniques are applied to
simulate a tunneling project in Shanghai. The distributions of soil displacement around the tunnel and on the
ground surface associated with the shield tunneling operation are analyzed in detail. According to the comparisons
of numerical results with field measurements the proposed numerical procedure is found to be an effective
approach for predicting the deformation due to EPB shield tunneling
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Fig.1 Primary components of ground movement associated with shield tunneling
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Fig.2 Flow chart of 3D computation scheme of shield

D

tunneling
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Fig.3 Element material changing with tunnel advancing
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Fig.4 Finite element mesh used in calculation
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Tablel Physical and mechanical parameters of soil

3
e KNM IMPal kPa /()

36.2 184 1415 093 019 6.0 300

52.5 16.9 1468 128 0.79 14.0 9.0

36.7 177 1060 127 0.50 140 205

28.0 192 0770 — 010 30 350
27.2 197  0.670 0.10 30 360
2 - E-v

Table2 Parametersof Duncan-Chang E-v model of soil

K N Re G F D

150.0 0.30 0.80 0.30 0.01 2.0
89.0 0.84 0.66 0.27 0.45 6.0
28.4 1.00 0.80 0.29 0.01 12
90.4 0.63 0.76 0.35 0.18 18

283.0 0.00 0.66 0.17 0.01 6.7

300.0 0.30 0.80 0.30 0.01 20
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Fig.6 Displacement vectorsin longitudinal section
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Fig.8 Longitudinal ground surface settlement by calculation
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Fig.9 Settlement curves of different depths above tunnel in

transverse section
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