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3D coupled mechanical and hydraulic analysis of pore water
pressure disturbed by shield tunnelling
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Abstract: It is a difficult problem to analyze the pore water pressure monitored in the field while tunnelling. Based on the

tunnel constructed in Shanghai of China, a finite element model for shield tunnelling is established, which can study the effects

of construction parameters. The model is validated by comparing the calculated results with the data monitored in the field. The

effects of the construction parameters including the face thrust force, grouting pressure, excavation rate, water head at the face,

cover depth and soil permeability on the maximum excess pore water pressure are analyzed. Then a fitting formula for the pore

water pressure is obtained based on the calculated result. By comparison between the analytic solution and the data monitored

settlement

in the field, it is obtained that the 3D coupled mechanical and hydraulic method is a good way to analyze the pore water
tunnelling project in Shanghai, the monitored pore water pressure is compared with the numerical results, and it is concluded
that the construction parameters can be changed in time to decrease the ground settlement.

pressure disturbed by shield tunnelling. The larger the maximum pore water pressure, the larger the ground settlement. So the

0 3

pore water pressure monitored in the field can be used to analyze the fitness of the construction parameters. For Yingbinsanlu
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Fig. 1 Schematic diagram of tunnelling project in Shanghai

@ KPR IRE RS T+ e ==

@ KaPRES L

@ REBFHE O\
R 12 3

©r Ftab A K\\//)ﬂg%ﬁﬁ

®s; KO RE+ Ik

By KEQBRE L

2 B b E A R B L R
Fig. 2 Sectional drawing of monitoring section
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Table 1 Properties of soils
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® 16.8 1.50 3.0 200 250 1X10°
@ 18.0 0.95 82 11.0 114 4x10°
@y 18.2 0.92 90 3.0 304 4x10*
®), 17.8 1.00 48 140 194 2X10°
®); 17.5 1.10 55 150 191 4X10°
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Table 2 Mechanical parameters of grouting circle zone
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0.65 0.35 15.0 0.1
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Fig. 3 Schematic diagram of the analysis model
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Table 3 Construction parameters in different zones
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Fig. 5 Dimensions of numerical model
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Fig. 6 FE mesh of numerical model
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Table 4 Comparison between calculated and monitoring results
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Fig. 7 Monitoring data of pore water pressure and ground settlement
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Table 5 List of construction parameters
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under different soil permeabilities
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%6 TRIBISHMEAHFTPELER (D=6m, C/D=2, K=1X10%m/s)

Table 6 Settlements under different construction parameters

TGS JHZIHE/MN R J)/MPa JFZIHK S /m R (md ) HURDT/mm BESLE{H/kPa
1 4.15 0.15 15 10 4.2 6.8
2 3.32 0.15 15 15 3.6 5.6
3 2.94 0.15 12 15 4.6 7.8
4 3.32 0.12 12 10 5.0 8.8
5 3.32 0.09 10 10 5.2 9.2
6 2.94 0.12 10 5 5.6 9.6
7 2.94 0.09 10 5 6.2 10.8
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Fig. 25 Relationship between shield tunnelling and ground
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