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Analysis on the stability of metro foundation pit
under bias pressure from the adjacent slope
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Abstract: As more and more urban metro lines are designed to run through the mountainous environment, the
situation of foundation pit set adjacent to the slope becomes more difficult to be avoided, which is an unfavorable
boundary condition for construction. Ground settlement, pile deformation, and shear stress distribution under
different bias pressure were analyzed in this paper based on 2D FLAC model. Simulated background and analysis
parameters were set based on the practical project of Lian-Tang-Kou-An metro station of No.2 rail line in
Shenzhen. Results show that the surface settlement scope and maximum settlement value increase as slope height,
and the bias condition has lesser effect on the deformation of the far-slope pile than that of the near slope. In order
to quantitatively analyze the deformation law under the influence of bias pressure, the data of simulation results
were fitted to obtain the formula relationship between the slope height and the other parameters in terms of the
maximum settlement value, the pile-top deformation, the maximum pile deformation and the shear
stress. Moreover, the results show that with the increase of slope height, the maximum shear stress around the foundation

wall is normally distributed at the bottom of the pit, which needs to be paid attention in practical engineering.
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Tab. 1 Physical and mechanical parameters of soil

Y E n c @

LA /kN + m™® /MPa / /kPa /°

FIE 1 18.5 4 0.18 10 20
wmEE 19.6 12 0.30 30 18
NGRS 219 32.3  0.27 35 45
bR AR e 25.5 548  0.24 450 55
MOAL G P 26.5 4385 0.23 3800 68
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Tab. 2 Parameters of support structural elements

gk Lk b4 E P
1 2 R LR /kN-m®  /MPa

B FLE Pile 24.0 28 000 0.2
i AT Cable 78.0 200 000 0.2

gt Beam 25.0
W Beam 78.0

32 000 0.2
200 000 0.3
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Tab.3 Numerical model cases for bias strength analysis

s I i FE 548 L
H/m A SEBR T80)
1 0 0
2 12 0.5
3 23 1(SEhr T40)
4 35 1.5
5 45 2
3 HEER

3.1 BEBUHE T B 43 A

B B i HE PR 58 09 S4B 5 48 5 WS 000 2R 4T
P . i 2 (a) BraR, Bl M MME S5 AL
P T4 i) b R TR AR A e A AR — 2, HoAb
THE—HEZN, RKRENT 1 mm, 0] HLAER
RHEZHEE A . WK 2(b)FraR, BUE ST
ARAT T A AR P A8 T 485 5K 5 52 s M oK SO ]
i K KF A8 TE H BLAE E A op 3, i BE T00 K P A2 T
BAMNE, WIAES 3 mm, BEMER 2 mm, iR
ZRN . KT B, BURIEE SR T R AR R T
PRI AR T A4 W AR AL R, R ST o0 A X 52
br LRERARSENX.
3.2 REBEEXNFHRTESLME

& 3 SASEhR Lol T (fh 38 B = 1) BEHLFI2 58
G ) M2 TTRE 2 ] (B rp B 504G I ki, B
WoRE FIT), B ERER IE. DR A 7.
HE AT LUE H, #2095 X 3 20 A EDLR

RGP AL, I S 0] F T A 5 e i) ke 2
DUREE X 3 B 73 A1 7E 78 g Ak b SR B O, DO R X IR
RS A, X5 MR R A R EETF S
ML R BRI . DURE O AR — E R R
E T AR 53 ATt S5O AT 30 5 306 B 5 B
AU 73 AT 19 5 3% @7 T B0 i T 1
T, R EE 4%k 37 m. 38 m, 39 m,
A1 m. 41 m. W] DL IFH 4130 320 35 v B (54 )
BRIEIN R IX ) 52 W) T ] 38 i 1) B 0 A9 e
WA, Bl fh e B 0 A, b2 0 B DX LA 1) 9% 35
TR RS, 5 B RN LT, DU X e
B4R 9m, 10m, 12m. 13 m, 14 m.

P
T L S ———————————————————
-or —e— A
; o WA
sk
goat (D
£ o ADRAS AL | a
gopp PURIREL L T e *
= T
—2 Jr"
-1 ° 2k S N R R U1
N
OF
DB22-1 DB22-2 DB22-3 DB22-4
(a) HuFRUIRERSEL
5 -
0 —a— DI
. o WEE
-5 ‘A\A
.. Y
-10 ’r Vs
-1 A
-15 . ‘\/‘
A

—-35F

10 15 20 25 30 35 40
PEAZAS/mm
(b) B HEES TR

40— — =
-15 -10 -5 0 5

B2 R — SR B8R X b

Fig. 2 Comparison of the monitor and simulated data
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