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Analysis of the Influence of Shield Tunnel Construction on the Existing Eerious Inclined

Retaining Wall and the Reinforcement Measures in Advance
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Abstract: The construction of subway tunnel will have an adverse effect on the deformation of the superstructure. And the
structural safety state of the surface structure before construction has a safety consideration for the construction of the tunnel
project, and even determines the feasibility of the project implementation. Before subway construction, it is necessary to
evaluate the status of existing road facilities. At present, if there are structural safety hazards in the structures before subway
construction, structural reinforcement and disposal are often carried out without analysis, resulting in increased costs and delays
in construction period, and even adverse social impacts. Taking the section of Hepingxigiao Station ~ Guangximen Station of
Beijing Metro Line 12 as an example, this paper analyzed the causes of the serious inclination of the existing prefabricated
retaining wall based on the radar and total station detection data, and analyzed the influence of the construction of the subway
section on the deformation of the retaining wall based on the continuous medium dynamics analysis software FLAC. It will avoid
the existing measures of reinforcement when the inclination exceeds the standard, and save investment and construction period.
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Fig. 1 Real view of retaining wall
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Fig.2 Retaining wall structure diagram
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Fig.3 Distribution plane position diagram of inclined
serious retaining wall
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Table 1 Retaining wall tilt disease statistics data

Hii ' e B3/ %o e ya| Pl B/ m
1 -6.1 PN B 3.7
2 -10.4 PN B 3.6
3 -10.7 PN B 3.5
4 -22.6 P 3.5
5 -9.6 PR 3.5
6 10.5 HM 3.3
7 10.7 S 3.3
13 11.8 A 2.9
16 -7.8 PR i 2.7
17 -5.2 P i 2.6
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Table 2 Proof test data of retaining wall inclination review
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Fig.4 Cloud image of retaining wall foundation compactness detection
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Fig. 5 Numerical model of tunnel crossing retaining wall
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Itasca Consulting Group, Inc.
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Fig.6 Model diagram of tunnel and retaining wall position relationship
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Table 3 Mechanical parameters of soil layer
W/ RS BROE BRSO
(kN/m*) /MPa T &% /kPa / (°)

Gi's MORHETR

1 K+ 15.3 3.0 0.50 6.0 15.0
A~
v
2 16.8 3.5 0.52 26.8 20.0
MEE+
3 B 15.6 13.2 0.36 23.4 23.1
amvh 20.5 26.8 0.32 4.0 35.8
5 R+ 25.0 3 x10* 0.30 - -
FLAC3D 3.00

Step 33105 Model Perspective
11:37:30 Mon May 152023

Center: Rotation:

X: 3.896e+001 X: 20.000
Y:7.433e+000 Y: 0.000
Z:1.270e+001 Z:140.000

Dist: 144104002 Mag: 244
Increments: Ang.: 22.500
Move: 4.723e+000

Rot.. 10.000

Contour of X-Displacement
Magfac = 0.000¢+000
2:6869¢-005 to 4.0000e-005
4,00006-005 to 6.0000e-005
6.00006-005 to 8.0000e-005
8,00006-005 to 1.0000e-004
1.0000e-004 to 1.2000e-004
1.20006-004 to 1.4000e-004
1.4000-004 to 1.6000-004
1.60006-004 to 1.8000e-004
1.80006-004 to 2.0000e-004
2.00006-004 to 2.0401e-004
Interval = 2.0e-005
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Fig.7 Horizontal displacement diagram of retaining
wall after completion of construction
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