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Abstract: Based on the shield tunnel project of Xicai section of Guangzhou Rail Transit Line 13 phase II project,
this paper studies the influence of shield tunnel construction on overpass pile foundation by using three—
dimensional finite element simulation method. As the shield tunnel in this section undergoes the Deni overpass,
pile foundation underpinning is needed. Based on the design and construction characteristics of pile foundation
underpinning and shield tunneling, three—dimensional modeling and numerical calculation were carried out for the
proposed adverse effects.The analysis results show that the pile foundation underpinning and shield excavation have
caused a certain degree of disturbance to the soil, resulting in a large vertical displacement of the pile foundation.
With the pile foundation underpinning and shield excavation, the structural displacement changes gradually
increase at first, and then tend to be stable. According to the numerical calculation results, the displacement is

within the safety control value of the specification, which does not affect the structure and operation safety of the
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existing overpass. The corresponding construction suggestions are put forward.

Keywords: Shield tunnel construction;

simulation; MIDAS
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Fig.1 Location diagram of metro and Deni overpass
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Fig.2 Plane section of pile foundation underpinning tunnel
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Fig.3 Three dimensional finite element model
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Fig.4 Structural model of overpass, pile foundation and shield tunnel
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Table 1 Material parameters for 3D numerical simulation

ok AFEERY 25 y/(kN-m™) KR ITC/(kPa)  WIEEEMe/(°)  BRPEBIE E/(MPa) A Hu
FIHE+ JEIR AR 19 11 8 25 0.30
FRAR - JEE IR AR 18 21 22 35 0.30
SR TR BT ED S BEIR AR 20 31 28 50 0.25
RGBS BEIR RS 21 38 35 80 0.20
WAL IR AR 21 45 39 100 0.20
C25 1R EET Eites 25 - - 28 000 0.25
C30 R BE 1 e 25 - - 30 000 0.20
C507R&E - R 25 - - 34 500 0.20
A EliRes 78 - - 200 000 0.30
R2 ZHHEENBTSHER
Table 2 Element parameters of 3D numerical simulation
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of metro shield tunneling
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Fig.5 Total displacement of pile foundation structure of Deni interchange during pile foundation underpinning construction (unit: mm )
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Fig.6 Broken line diagram of pile foundation structure displacement of DENI interchange during foundation underpinning construction
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Fig.7 Total displacement of pile foundation structure of Deni overpass during shield tunneling (unit: mm)
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Fig.8 Broken line diagram of displacement change trend of pile foundation structure of Deni overpass during shield tunneling
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Fig.9 Broken line diagram of pile foundation structure displacement of Deni overpass during shield tunneling
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Table 5 Safety control value of viaduct structure
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