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Fig.1 Interval geology longitudinal profile of quasi rectangle shield
1
Tab.1 Parameters of soil
E C
Y ® ¢ Esr K,
/m /(kN-m?) /MPa /(°) /kPa /MPa
@, 1.5 18 3.41 17.7 25.0 13.56 0.6
@, 1.7 16.4 1.65 19.7 9.3 10.2 0.72
@), 0.8 18.3 3.15 16.1 14.5 12.5 0.63
2, 44 16.5 1.63 13.6 8.5 9.2 0.72
D), 8.4 17.2 2.02 15.3 10.5 11.6 0.67
3, 3.7 18.3 3.03 214 12.0 17.7 0.47
@, 7.3 18 2.84 16.8 9.8 13.8 0.54
@, 5.7 17.4 2.87 14 18.3 14.2 0.55
2 +1
) 11 830 mmx
7 267 mm( X )
b (e} 10
1 , 11 500 mm §
x 6 937 mm( X ), 450 mm, ©
1 200 mm, 2 o
2
2.1

Fig.2 Segment size (unit: mm)
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Fig.3 The mesh of finite element model
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Fig.5 The surface deformation of monitoring section 1

Fig.6 The deformation curve of monitoring point A
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Three—dimensional Numerical Analysis of Ground Deformation
Induced by Quasi Rectangle EPB Shield Tunneling

Tang Jixin', Wang Liushan?,Ji Chang®, Kou Xiaoyong®

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

Abstract ; Taking the first project of quasi rectangle subway shield tunnel as the research background, this paper
adopted three—dimensional finite element software ABAQUS to build 3D simulation model, which included the
shield machine, segment and grouting layer. The step—by—step construction process of the quasi rectangle tunnel
advance was simulated and calculated to analyze the ground deformation induced by the quasi rectangle shield
tunneling under the condition of middle burial. The parameters of influence including face pressure and grouting
material properties on ground surface deformation were studied. Results indicated that the curve of the surface
subsidence induced by quasi rectangle shield tunneling was similar to Peck curve and the width of surface sub-
sidence was about 30 m, while the layered settlement had the shape of the letter W. The maximum horizontal soil
displacement induced by shield tunneling was 6.1mm at the point about 3.5 m away from the edge of tunnel. In-
creasing the face pressure and selecting synchronous grouting materials with short initial setting time and high
initial setting modulus was helpful to control the ground deformation.

Key words: quasi rectangle shield; numerical simulation; ground deformation; parameter studies
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