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3D Numerical Modeling of Ground Settlements
Caused by Shield Tunneling Across Multi-tracks
of Railway

XIAO Li**, ZHANG Qinghe-

(1. Key Laboratory of Geotechnical and Underground Engineering of
the Ministry of Education, Tongji University, Shanghai 200092,
China; 2. Department of Geotechnical Engineering, Tongji University,
Shanghai 200092 . China)

Abstract: Based on the bid-section of Binhai mass transit
from Tianjin Station to Qijing Road Station. 3D-FEM is put
forward to simulate shield tunneling long distance under multi-
tracks of railway. According to the simulation results,
settlement of ground surface along and perpendicular to the
shield tunnel are analyzed in detail, the discipline of ground
surface settlement in different driving stages is uncovered;
the disturbance area of ground and the settlement ratio
dedicated by first tunnel and second tunnel are studied, the
function of railway load in causing ground displacement is also
discussed. The results fit well with monitoring data and can be

used as a reference for similar projects.
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Fig.1 Schematic diagram of shield tunneling

under multi-tracks of railway
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Fig.2 Calculating model
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Tab.1 Physical and mechanical parameters of materials

+Z/#k e0/(gecm™3) E/MPa v ¢/C)  ¢/kPa

R 2.00 1.30x102  0.30

i+ 1.96 3.11 0.34 11.2 26
MR+ 1.90 7.40 0.33  27.5 8
mt 1.92 11.20 0.36 17.1 32
A1 2.02 5.27 0.37 30 12
biati 2.01 5.79 0.33 9.5 23
MR+ 1.98 7.65 0.38 19.1 33
it 2.05 12.20 0.38 25 30
2 2.10 2.58x10%  0.29

) 2.50 3.45x10*  0.20
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Fig.3 Vertical settlement after crossing
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Fig.4 Settlement of different measuring points

on ground surface while crossing
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Fig.5 Settlement of ground surface along
the shield tunnel
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Fig.6 Settlement of ground surface perpendicular
to the shield tunnel
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Fig.7 Settlement caused by two shields respectively
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without railway load
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Fig.10 Settlement of ground surface (monitoring &
numerical ) perpendicular to the shield tunnel

after crossing
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Fig.11 Settlement of ground surface (monitoring &

numerical ) along the shield tunnel
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