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1 ) Fig.1 Lining structure of the quasi rectangle shield(mm)
2
Fig.2 Longitudinal section of the quasi rectangle shield tunnel
1
Tab.1 Physico-mechanical indexs of soils
v/ Es 1) c
/m (kN-m™) /MPa 1(°) /kPa /MPa Ko
@, 1.5 18.0 3.41 17.7 25.0 13.56 0.6
@5 1.7 16.4 1.65 19.7 9.3 10.2 0.72
@), 0.8 18.3 3.15 16.1 145 12.5 0.63
@, 44 16.5 1.63 13.6 8.5 9.2 0.72
@, 8.4 17.2 2.02 15.3 10.5 11.6 0.67
@, 3.7 18.3 3.03 214 12.0 17.7 0.47
@), 7.3 18.0 2.84 16.8 9.8 13.8 0.54
@, 5.7 17.4 2.87 14.0 18.3 14.2 0.55
2
) , 3
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Fig.3 Finite element model mesh Fig.4 Longitudinal deformation nephogram of the tunnel
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Fig.9 Longitudinal deformation of the tunnel Fig.10 Longitudinal deformation of the tunnel with back—up
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Fig.11 Longitudinal deformation of the tunnel with
downward cylinder thrust force
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Influence Factor Analysis for Upward Floating of Quasi
Rectangle Shield Tunnel in Construction Period

Liu Chang', Zhou Shunhua',Ji Chang', Jiang Min*, Li Gang’

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University ,Shanghai 201804, China;2.Ningbo
Rail Transit Group Co.,Ltd.,Ningbo 315101, China;3.Shanghai Tunnel Engineering Co.,Ltd.,Shanghai 200232, China)

Abstract:On the basis of the first domestic quasi rectangle railway shield, using 3D simulation finite element
analysis software ABAQUS, this study establishes the 3D finite model of quasi rectangle shied tunnel and ana-
lyzes the upward floating deformation during construction caused by synchronous grouting parameters, cylinder
thrust force, back—up system weight, etc. Results show that improving grouting pressure difference between the
roof and bottom of the tunnel, horizontal and downward cylinder thrust force or back—up system weight can re-
duce upward floating deformation during construction. Using grout with a short initial setting time is the most ef-
ficient way to reduce the longitudinal tunnel deformation. The insights provided from this study may contribute to
the improvement of quasi rectangle shield tunnel construction.

Key words: quasi rectangle shield; numerical simulation; upward floating during construction; influence factor

analysis
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