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Influence of deep foundation pit construction on adjacent subway tunnels
in soft soil

YU Tao
(China Post Construction Consulting Co., Ltd., Nanjing 210003, Jiangsu, China)

Abstract: In order to improve the problem of deformation of adjacent subway tunnel caused by deep foundation pit
construction in soft soil area, a deep foundation pit and subway tunnel numerical model is established. Using the finite
element software PLAXIS 3D, the deformation of adjacent subway tunnel caused by deep foundation pit construction is
analyzed and compared with the field monitoring data. The effects of horizontal distance between the foundation pit and
the tunnel, and the embedded depth of diaphragm wall are studied. The results show that the deformation of tunnel
structure and foundation pit can be effectively controlled by increasing the horizontal distance between the foundation pit
and the tunnel and the embedded depth of the diaphragm wall within a certain range. It is founded that the safe horizontal
distance between the foundation pit and the subway tunnel is about 8 m and the reasonable embedded depth of diaphragm
wall is about 7 m. The supporting structure and construction scheme of this project can control effectively the
deformation of tunnel structure in the standard limit requirements, but the influence of subway load on the vertical
displacement of adjacent tunnels caused by foundation pit excavation can not be ignored.
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Fig. 1 Plan of foundation pit
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Table 1 Supporting structure parameters

R/ FRPEAL L/

SRR AR LL
(kN/m3) (kN/m2)
Hh R AR 25 3.0<107 0.20
S EE 24 3.2x107 0.15
A 24 3.0%107 0.20

*x2 BLrhs¥
Table 2 Rock and soil parameters

5 Hm  Effmpa EXimMPa E''/MPa  ckPa  g(9 y0i/10* Gen/MPa Ko R
A+ 2 45 3.0 24 5.0 20.0 3 85 0.5 0.9
W+ 13 4.0 6.0 28 35.6 14.3 3 80 06 09
At 3 10.0 10.0 30 45.0 20.6 3 50 06 09
s 12 25.0 25.0 25 60.0 40.0 3 52 08 09
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Table 3 Safety control index values of urban rail transit
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Fig. 3 Deformations of lining tunnel under different horizontal
distances between foundation and tunnel
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Fig. 4 Horizontal displacements of diaphragm walls
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Fig. 5 Deformations of lining tunnel under different horizontal
distances between foundation pit and tunnel
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Fig. 6 Horizontal displacements of diaphragm walls
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Fig. 8 Horizontal displacement diagrams of lining ring at
different stages
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