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Influence of Soft Soil Layer Thickness and
Foundation Pit Width on Metro Station Foun-
dation Pit Deformation
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Abstract To study the influence of soft soil layer thickness
and foundation pit width on metro station foundation pit
deformation, a 2D finite element model of metro station
foundation pit deformation is built based on Plaxis software.
According to the simulation calculation results, the influence of
different stratum thickness and foundation pit widths on
foundation pit enclosure structure horizontal deformation,
foundation pit heave deformation and foundation pit external
ground surface settlement is analyzed. Research results show
that the enclosure structure deformation curve is parabolic;
foundation pit heave deformation displays single peak value
form of ‘ middle large, side small’ ; at different foundation pit
widths, the maximum ground surface settlement and soft soil
layer thickness displays linear relation.
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Tab.1 Physical and mechanical parameters of soil in the model*’

t)E 17 14.0 11.0 6 6 18 0.40 5.18x107* 0.60
fifi +- 2 17 12.7 31.5 18 18 54 0.35 1.73x1073 0.48
S 180 200.0 30.0 30 30 90 0.20 1.00x107° 0.40
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Horizontal deformation of enclosure structure with different foundation pit widths and soft soil layer thickness
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Fig. 2
enclosure structure maximum horizontal deformation

with different foundation pit widths
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Fig. 3  Relationship between soft soil layer thickness and

enclosure structure bottom horizontal deformation

with different foundation pit widths
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Fig.4 Relationship between foundation pit width and pit bottom heave deformation
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Fig.5 Deformation chromatogram of 50 m wide foundation pit with soft soil layer of each thickness

R2 RBIEEREREIEEZWEE

Tab.2 Influence range of each sliding surface model and chromatogram

2R T /m

ey P R B A - Ak -
U R e Dtan(%+%) 1.63D 156D 148D 141D 1.35D
IR I e 247 P b A A Y J/D?-(H-H')? 1.17D 1.17D 1.17D 1.17D 1.17D
TR U R e AR 20el o) ‘bcos( %_7 288D  2.65D 246D 229D 213D
FET B0 ST I A 3 A 2De( ) "““d’ms(%Jrf 0.79D 0.83D 0.88D 0.93D 0.98D
0335 11 3 5 ) 1 — 0.75D 0.77D 0.80D 0.84D 0.93D
H: D——EP S G AR LA N KBS ;D' — i P BRI R H— 35K ' —— 3R i N S IS s o—— PN BR8£S

2.3 iobHbRITME

TERFSEYT YL B R L BB AT BRI
M ZRUTRE A 6 PR, HE 6 AIH, AR A G
TR DTS M IIFF A M A AR TR AR S, e R
DU IEAER L AR FERS S 10~ 15 m 4k, H L3798 3 i
KUK LZ R, MR . 81 2 BB R/
(2~10 m) i, M e de RUTRE L2000 10 mm, HIEA
ANZEGUR LR, PG 2 RGO, 3R
DiFE B K, YR EESMTHT 2~30 m
A, M e e R UTRE ik 3] 30~ 65 mm, H 32 FEHT 98 5
R . X T H R DU R e, 4 TR oA
SEIRI BN R UK E 2R ARG )S 35~40 m i
BN, 2978 2. 0~2. 5 A5 2R B

DL 20 m g B SREYT R  IEZS A R DR AR
JE U5 M 26 5 BB A0l 45 STt an i 7 o, H

- 108 -

LA B A T A T 9 Rk 1.5 AR B S
L7 A, AR SRR B /ING 25 Ty R K
ERLNGE SR A 33 A L 2R K% 25 m
B, B AR AUL 25 5 S 7 VL e 5 W 91 T 249 2 A 1 3
HUTERE TR B P 25 M b 1 AR TE B A SIS 45 R
A—EER, XERTESATEAXNRET
VR A b DX R FE ST I A2 5 04, T % b DX Rt
JEIRE 20 10~ 15 m, JF DL UL A 45 S -5 B A 40 2%
A5

ST 2E R 3 — Ak T2 K e UL S5 R
BN IS B SO R R SR DS R B i — 2P
AR IO W . AN RSB v B SR R R A
P B SR TR A X B 8 R e DT R i an 141 8
FE 9 PR . RIS N, R i KU C R
y S5 RIEE x (AL AR R



B e BE B /m
0 5 10 15 20 25 30 35 40 45 50 0

K JE B B /m
5 10 15 20 25 30 35 40 45 50 0

B & 25 /m
5 10 15 20 25 30 35 40 45 50

10 10 10
g20- S g20- g20-
el —a—2~15m = L =
&30 2 em 530 &30
1= 40} —a-2-25m 1240 ﬁ 40
2~ D
2 50} o 2-30m 2 50} o= 2-30m 2 50t
60 60} 60}
70 70t 70L
a) FEVLR LN 15 m b) FEHUHESE N 20 m o) FEYLTE Ly 25 m
1 B S /m %5 P B /m $i% 5 B B /m
0 5 10 1520 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 1520 25 30 35 40 45 50
‘u»-----:;gij 2
——2~10m ——2~10m
—a—2~15m —a—2~15m
——2~20m ——2~20m
—a—2-25m —4—2~25m
—o—2~30 m ——=2~30m
60f
70 70
d) G ES 30 m e) LU Y 40 m ) FEHTEE N 50 m

K6 ARIRIHEGTTE T 55 2 S5 i R UIRALIB I C R

Fig. 6 Relationship between behind-wall distance and the surface settlement deformation with different foundation pit widths
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