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Deformation analysis of deep foundation pit across
the existing subway station

LIU Meilin, HOU Yanjuan, ZHANG Dingli, FANG Qian

(Key Laboratory for Urban Underground Engineering, Ministry of Education
Beijing Jiaotong University, Beijing 100044 , China)

Abstract ; Based on the research data collected at Xiawafang station, which is a cross-transfer sub-
way station of Tianjin subway line 5 and line 1, the horizontal displacement of foundation pit sup-
port structure, the surface settlement behind the retaining wall, and the deformation of existing
station caused by deep foundation pit crossing the existing subway station are analyzed. The re-
sults show that the maximum horizontal displacement of support wall is 0.064% H (in which H
is the excavation depth), where is about 0.63H under the ground surface. The maximum ground
surface settlement behind the retaining wall is 0.025% H , where is about 0.71H away from the
wall. The influence zone extends to about 2H from the wall. The ratio between the maximum
ground surface settlement and the maximum wall deflection is among 0.38 to 1.04, and its
average value is about 0.77. The vertical deformation of the existing station which crosses the
foundation pit is mostly uplifted. The horizontal displacement protrudes outside the railway sta-

tion. The deformation of the existing station is mainly horizontal. By reinforcing the existing sta-
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tion with waterproofing sealing and reinforcing its soft soil layer behind the retaining wall, the

existing structural deformation can be significantly reduced.

Keywords: excavation of foundation pit;

deformation law
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Tab.1 Physical and mechanical parameters of soil layers
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A%k BEA 42l AT T RIP ZKSF BEMERE 1k 7K o [ 40 34,
LT BRAT 4Rl B9 K AR AT UL, Rk BE A 25 A
SR BB [T 0t o A R0l NS A 2 A%

BEA 2 3 M P A i R e 1) 22 57 AR T AN mm,
RAOKF-2 545 A 1.3 mm, B3 HIEFRHEE 4 mm
L.
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BV IZHED AL THL R T 29 0.63H.

2)BE e MR R VLY 0.025% H . EESJE 2 0.
T1H DUREAE I8 3 B K, DRSS 2 Ju [ 29 2H. 5%
J b 3R A5 RUT R 5 L4745 ) e KK P88 1 7 25 L
{E24 0.77, SE L WA 4ol i B AL i LA/

WA B K AR TE Sy 1a) ARG L B TF 2 TR
ARG TSR, BT BT R NI R, 22 R B TR 8%
/N BRA 2Rk 8 ) AR T RO R L G B BN A R
TR,

4) FEST A S5 40 55 J5 12 AN R 4R 3 AR T 11 1k
FORNIX ]« 2 B YU 42 B B /N B, S B [ 4 0 R A
B RASTY 5% 5 R AR TRy = AR, B G
F B IKAZ T 5 24 He G I 42 TR B 1 i, R4 FL

S AR P AR S R 2 it i 2 AR T AR S I
WEAT 27 3t B AT (08 0 %8 1) (52 8 1 >4 5 24 BT 2 TR
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J& 20 m, KPS e RARA B A fE T 4R S 45 m,
i J5 T AR M R TR T R B (RS 12 m).
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