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Research on Safety Impact Analysis and Reinforcement
Measures of Foundation Pit Excavation on Underlying
Existing Metro Tunnel

Yinan Cui' Yong Li’
China Railway Liuyuan Group Co., Ltd., Tianjin, 300000, China

Abstract

Basde on the pit unloading excavation of Zhengzhou metro Line 1,using FLAC™ finite difference software, the whole process of
construction schemes with different reinforcement measures is compared and analyzed. It is concluded that the comprehensive
control measures of “foundation reinforcement + step excavation + surcharge back pressure” can effectively reduce the deformation
of surrounding surface and soil body and the additional internal force and deformation generated by the running subway tunnel.
Meanwhile, the main construction and emergency measures of soft deep foundation pit spanning existing subway tunnels close to
each other are studied in order to provide reference for the design and construction of similar projects
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(g/en’) (MPa) 50k, (MPa) € )
i 1.92 8.80 0.48 11.5 20.4
¥t 1.93 9.9 0.46 11.0 212
Wkt 1.84 42 0.60 17.0 12.5
i 1.98 9.1 0.44 11.3 21.5
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FLAC3D 3.00

Step 26259 Model Perspective
13:03:30 Mon Apr 21

Center: Rotation

X: 0.000e+000 X: 50.000

Y: 3.50084001 Y: 0,000

Z:0.000e+000 Z: 90.000

Dist 2286e+002  Mag: 1
Ang.: 22.500

Contour of Z-Displacement
Magfac = 0.000e+000

6.0000e-002to 6.7588-002 - - 4
Interval = 1.0e-002
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TiH FHZET (MPa)  FHHZ)5 (MPa)  ZR(LEE (%)
BNERN T 322 -5.81 80.43
RARENTT 0.076 1.41 1750
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FLAC3D 3.00

Step23603 Model Perspective
13:42:50 Mon Apr 21

Center: Rotation:
X:0.000e+000 X: 40.000
Y: 350084001 Y: 0000
2Z:1451e-002 Z: 90.000
Dist 240264002 Mag: 1

Contour of Z-Displacement
Magfac = 0.000e+000
0.0000e+000t0 2.0000e-002
20000e-002to 40000002
4.0000e:002 o 60000002
6.0000e-002to 80000002
8.0000e-002 o 10000001
1.0000e-001 to 1.2000e-001
1.20006-001 to 139836001
Iterval = 20002
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FLAC3D 3.00

Step 23603 Model Perspective
13:44:34 Mon Apr 21

Center: Rotation:
X:0.000e+000 X: 70.000
Y:3.500e+001 Y. 0.000
Z:1451-002 Z: 80.000
Dist: 2402e+002  Mag.. 1
Ang.; 22500

Contour of Z-Displacement
Magfac = 0.000e+000
1.1665€-002 to 1.5000e-002 -
1.5000e-002 to 2.0000e-002 N ’
200008002 to 2.5000e-002 o o
2.50006-002 to 3.0000e-002
' - -
4.0000e-002 to 4.50006-002 Y
4.5000¢-002 to 5.0000¢-002
5.0000e-002 to 5.0344¢-002
Interval = 500003
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o1
10000e-001 fo 12000001
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Step 29051 Model Perspective
13:59:23 Mon Apr 21

Center: Rotaton:
X000064000  X: 80,000
Y:350004001  Y: 0000
ZOmisiow  Z 0000
Det2zenz  Wag:

Ang: 32500

Contour of Z-Displacement

Magfac = 00004000
97493003 to 1.0000e-002 -
1.0000e-002t0 2.0000e.002
200006002 o 3.0000-002
30000002 to 40000002
400008002 to 50000002
50000002 to 600006002
600006002 to 69964002

Iterval = 106002
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ARENTT 0.076 2.09 2644.7
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FLAC3D 3.00
Step 23103 Model Perspective

14:08:19 Mon Apr 21

Center: Rotation:
X: 0.000e+000 X: 80.000
Y: 3.5006+001 Y: 0,000

Z:0.000e+000 Z: 90.000
Dist 2286e+002  Mag.: 1
Ang.: 22.500

Contour of Z-Displacement
Magfac = 0.000e+000
7.8327-003 to 1.0000e-002
1.0000e-002 to 1.5000e-002
1.5000-002 to 2.0000e-002
2.0000e-002to 2.5000e-002
2.5000¢-002 to 3.0000e-002
300006002 o 350006002
3.5000e-002 to 4.0000e-002
4.0000e-002 to 4.5000e-002
4.5000¢-002 to 5.0000e-002
500006002 o 5.23226.002
Interval = 5.0e-003
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FLAC3D 3.00
Step 23209 Model Perspective

15:40:22 Mon Apr 21

Center: Rotation:
X:0.000e+000 X: 40.000
Y:3.5006+001 Y: 0000

2:1.207e-002 Z: 90.000
Dist 24704002 Mag: 1

Contour of Z-Displacement
Magfac = 0000e+000

0.0000¢+000 to 1.0000¢-002
1.0000e-002 to 2.0000e-002
200006002 to 3.0000e-002

3.00006-002 to 4.0000e-002

400006002 to 5.0000e-002

5.00006-002 to 6.0000e-002

6.00006-002 to 6.3363¢-002
Interval = 1.0e-002
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FLAC3D 3.00
Step 23209 Model Perspective

15:40:59 Mon Apr 21

Center: Rotation:
X: 0.000e+000 X: 80.000
Y:3.5008+001 Y2 0.000

Z:1.207e-002 Z: 90.000
Dist 2470e+002  Mag: 1
Ang.: 22.500

Contour of Z-Displacement
iagfac = 0.0006+000
9768860030 100006002
1.0000e-002 to 1.0500e-002
1.0500e-002 to 1.1000e-002
1.1000e-002 to 1.1500e-002
1.1500e-002 to 1.2000e-002
120006002 to 1.2500e-002
1.2500e-002 to 1.3000e-002
130006002 to 1.3500e-002
1.35006-002 to 1.4000e-002
1.4000e-002 to 1.4500e-002
1.4500e-002 to 1.4805e-002
Interval = 506004
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