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N ) b N b 1 o
0.5~1.2 m, 3.0~3.5 m,
6.0 m,
1
Tab.1 Physical and mechanical property indexes of soil layer
r/ (kN/m?) Es/MPa D/(°) C/kPa
@2 18.8 0.957 4.14 13.9 329
D3b 17.4 1.335 2.29 9.4 11.8
@1 18 1.154 3.02 11.7 19.8
2)2a 16.5 1.611 1.81 9.3 9.2
@2b 17.2 1.36 2.19 9.1 13.1
@2¢ 17.7 1.175 2.68 10.3 14.4
®la 19.4 0.775 6.19 25.9 10.8
€©)) 18.6 0.928 3.78 11.2 16.1
®1a 17.8 1.126 2.96 10.5 16.5
@1b 17.4 1.285 2.72 10.1 16.7
@2a 17.5 1.218 3.08 12.2 22.7
®1b 19.6 0.756 6.45 16.4 41
B)Ma 18.3 0.949 4.85 12.9 19.3
®4b 19 0.835 7.85 23.1 12.8
©®1 19.6 0.752 6.53 15 31
©2 18.3 1.067 4.93 13 25
2
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Fig.2 Plan view of tunnel and railroad bridge between
2 o Jinda Road Station and Qianhu Road section
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Tab.2 Simulation process of shield tunneling construction
1 126-3 4 9 127-3 4
2 126-3 3 10 127-3 3
126-2 6 11 127-2 6
126-2 5 12 127-2 5
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Fig.6 Sketch map of shield tunneling condition
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Tab.3 Vertical displacement of pier top in different formation loss rate mm
%o %o %0
5 8 10 5 8 10 5 8 10
125-1 0.164 0.246  0.452 | 126-1 0.421  0.573  0.902 || 127-1 0.13 0.201 0.37
125-2 0.113  0.165 0.302 | 126-2 0299 0412 0.659 || 127-2 0.14 0.2 0.359
125-3 0.127  0.257  0.393 | 126-3 0.407  0.576  0.959 || 127-3 0.24 0359 0.614
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Numerical Analysis for the Construction of Metro Shield
Tunnel under Multiple High—speed Railway Bridges

Tang Liming

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University , Shanghai 201804, China)

Abstract ; Shield tunneling method is widely used in the construction of urban rail transit. It is inevitable that the
shield tunnels will pass through the existing bridges;meanwhile, the pier displacement in construction should be
taken into consideration to maintain safe operation of the bridge. Taking Ningbo rail transit line 4 Jinda Road
Station to Qianhu Road Station interval under cross bridge of the Hangshen line and north link of Yinxian as an
example, this paper analyzed the process of shield tunnel construction by using the Plaxis 3D finite element soft-
ware in numerical simulation and studied the deformation on the top of the bridge piers under different construc-
tion conditions,and the deformation and displacement of high —speed railway bridge pier were obtained. The
technical analysis and safety assessment of the design scheme were carried out.

Key words: urban metro;shield tunnel;under—crossing construction ;existing bridge ;numerical analysis



