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Effects of River Water Level on the Deformation and Stress of Deep and Shallow Subway Foundation Pit
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Abstract: The paper aims to study the influence of river water level on deep and shallow subway foundation pit engineering. The fluid—
solid coupling calculation model in RS3 finite element software was used to study the influence of river water level change on the
deformation and stress of deep and shallow subway foundation pit. The results show that the horizontal displacement and bending moment of
the diaphragm wall, uplift displacement of pit bottom and vertical displacement of the lattice column all increase with the increase of river
water level. The ground surface settlement displacement and the stability safety factor of foundation pit decrease with the increase of river
water level. The variation of river water level has little effect on vertical displacement of lattice columns. When the elevation of river water
level is in the range of 21 ~22 m, it has great influence on the horizontal displacement and bending moment of the diaphragm wall,
ground surface settlement displacement, the uplift displacement of pit bottom and the stability safety factor of foundation pit. With the
increase of river water level, the influence range of ground surface settlement displacement and uplift displacement of pit bottom expand to
the soil at the bottom of the pit and the river side, and the plastic failure area at the shallow part of the foundation pit and the bottom of

the retaining pile will also increase.
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Fig.1 Typical section of subway foundation pit
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Table 1 Physical and mechanical parameters of soil
KIRFE RN FE A BiBERH B PN B £ ;
LIEAE v/ (KN/m*) Y/ (KN/m*) E /MPa k/ (em/s) c¢/kPa o/° TR HE o
A 19.8 20.8 4.9 1.0x107° 10.7 10. 8 0.30
WAt 1 19.5 20.5 7.3 5.2x107° 20 25.1 0.25
4irb 1 19.6 20.6 35.0 5.0x107° 0 30.0 0.23
b+ 2 20.1 21.0 9.4 1.04x1075 17 27.9 0.23
A+ 1 19.8 20. 8 8.3 1.79x107¢ 41 11.8 0.26
4ib 2 20.5 21.5 45.0 6.0x1073 0 32.0 0.23
WE+ 2 19.8 20.8 10.6 2.25%x1076 37 13.0 0.25
b+ 3 20.3 21.3 19.2 1.78%1073 18 27.6 0.25
FEk 1 20.5 21.5 22.7 1.0x1076 17 28.2 0.25
4iHb 3 20.5 21.5 60.0 6.5%1073 0 33.0 0.23
HSEHE FM R T, B b e SOKA T Y R
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Fig.2 Calculation model of subway foundation pit
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Table 2 Physical and mechanical parameters of the support structure
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e E S| v (kN/m) PR E/GPa JAIALL 1 FEE Y
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Table 3 Excavation conditions
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1 b 58 B A KA A it T —
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3 PSR — AR S 0.9
4 PiRror I =t 5.0
5 PR AN 4.5
6 PAR oL = 8.8
7 PB4 At T —
8 B RN 8.3
9 FFFEEEIUZE £ 13.1
10 L 8T AU Sz 12.6
11 AR R = 16.4
12 DR TN 15.9
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Fig. 3 Horizontal deformation of diaphragm wall
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Fig.4 Maximum horizontal displacement of diaphragm wall at
different river water levels
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Fig.5 Bending moment of diaphragm wall
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Fig.7 Ground surface settlement displacement
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different river water levels
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Fig.9 The cloud map of vertical displacement of soil near river
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Fig. 11 The cloud map of uplift displacement of pit bottom
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