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Research on the construction deformation induced by shield
tunneling with an underground road overlapped on it

YANG Xiao', LI Mingyu®
(1.College of Civil Engineering, Tongji University, Shanghai, 200092, China; 2. College of Civil Engineering,
Zhengzhou University, Henan Zhengzhou, 450001, China)

Abstract: In shield tunneling approaching projects, the construction activities are of large risks for
shield tunneling with an underground road overlapped on it. Considering the coupling deformation of
tunnel and underground road, the analysis-calculation model of shield tunneling below an underground
road is established with Finite-Difference-Method. Thus, soil movement and underground structure
deformation can be acquired. The results show that soil movement appears mainly in three enveloped
area. For underground road, the additional deformation is much heavier on the top plate and bottom
plate above the tunnel crown. Moreover, the “horizontal egg” deformation of shield lining for three
enveloped situation decreases compared with semi-infinite situation.
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Fig.1 The three-dimensional simulation model
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Tab.1 Soil parameters
HHE pl(grem?) w1k Z 5 Ko HEEN =Y HE L5 OCR JELEHS R Ev1.02/MPa
1.8 0.6 0.4 1.1 4
N RS e M AF T [ 55 i 2% 2 [al 56 il 2% x S g T3 pi/kPa HUELLZE v
0.69 0.158 7 0.0132 1 3.158
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Tab.2 Parameters of spatial distribution
a/m hi/m hy/m b/m R/m H/m Sw/m spo/m I/m
20 2 8 10 3.1 15 1.9 59 3.8
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Fig.2 The soil displacement induced by single shield tunneling
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Fig.3 The soil displacement induced by twin shield tunneling
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Fig.4 Horizontal distribution of ground settlement under the

bottom plate of underground road
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Fig.5 Longitudinal distribution of ground settlement under the

bottom plate of underground road

FLAC3D 5.00

©2012 Itasca Consulting Group, Inc.

Contour Of Displacement
3.2767E-03
3.2500E-03
3.0000E-03
2.7500E-03
2.5000E-03
2.2500E-03
2.0000E-03
1.7500E-03
1.5000E-03
1.2500E-03
1.0000E-03

7.5000E-04
5.0000E-04
2.5000E-04

5.7623E-05

el 6 BALRJE AL T.5 S T & BR A5 422 T
Fig.6 Deformation of underground road induced by single

shield tunneling
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Fig.7 Deformation of underground road induced by twin

shield tunneling
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Fig.8 Transverse deformation of shield lining ring
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