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Analysis of pile responses caused by tunneling

HUANG Mao-song, ZHANG Hong-bo, LU Rong-xin
(Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: More attention has focused on the issue of shallow tunneling across pile foundation. In this paper, a two-stage approach is
used to analyze axial forces and displacements of pile caused by shallow tunneling. Free-field tunneling-induced ground moving is
estimated based on an analytical solution given by Loganathan and Poulos (1998a). A simplified finite difference formulation is then
developed, based on the Winkler model of soil reaction, for computing the pile response induced by the estimated fiee-field ground
movements. Finally, a case history has been studied with both the proposed two-stage approach and a complete finite element

analysis. The results obtained by both methods are in fair agreement. Because the simplified method does not need complex model, it

can be used well in engineering.
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Fig.1 Calculation model of soil deformation
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Table 1 Parameters of rock and supporting material

PR JHRALE W Ep  BER) B

#E E/MPa v /g-cm® ¢/kPa ¢/(°) #iE
WE+ 40 0.3 1.9 70 15 2R 0~7.5m
ks 300 0.23 2.0 200 20 JZE75~85m
WEFIHE 800 0.2 2.05 350 35 JZFE85~44m
HRKE 5000 0.2 2.5 / / HAEH 89 mm
VERX A 1000 038 2.1 100 225
YIVAIR 7000  0.16 2.5 / / J& 200 mm
TURAM 21000 0.16 2.5 5206 34 J& 600 mm
i 20000 0.15 2.5 5206 34 AN 1.3 m
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Fig.4 Results calculated in shear displacement method
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Fig.5 FEM grids of tunnel and pile
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Fig.6 Results calculated in FEM code



%8 TOTHAE

T HH B Tt T X R SRR S 73 A

1383

B S L
-0.010122  -0.006367 -0.002611 0.001144 0.004899

| = Emmeess 1
-0.008244  -0.004489 -0.734e-03  0.002021 0.005777

B 7 BRE-HE S A (R4 m)
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