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Research on Deformation and Control Measures of Dewatering
Excavation in the Subway Station Foundation
Excavation in Water-rich Stratum

LIU Shuai
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Abstract; Based on the excavation project of a subway station foundation excavation numerical simulation
methods were used to study the deformation and influencing factors of dewatering excavation of a subway
station foundation excavation in water-rich stratum. The vertical displacement changes of the foundation
excavation, the permeability coefficients, and the thickness of enclosure structures were analyzed, and
control measures for foundation excavation deformation were proposed. The research results show that the
vertical and horizontal displacement of the ground surface and the horizontal displacement of the enclosure
structure both increase with the increase of the permeability coefficient of the sand and gravel soil layer,
while the uplift at the bottom of the foundation excavation gradually decreases. The vertical and horizontal
displacement of the ground surface, the horizontal displacement of the enclosure structure, and the uplift
at the bottom of the foundation excavation all decrease with the increase of the thickness of enclosure
structures. For strata with high permeability coefficient, measures should be taken to reduce the
deformation of the foundation excavation, and the thickness of the enclosure structure can be

appropriately increased to control the uplift at the bottom of the foundation excavation.

-

SR T AL T 5 352 5] 2T 5

Keywords : station;  foundation

subway ;

permeability coefficient

0 5|8

T [ VG g L X RV B0 A M R A T R
K BB 0 A AR AR ) 22, W R AR % 2
FTAESE HU it T, X 3L AR T 45 i B2 Hh TR
Ko AR E AKRD U 2 SR TR T 5 AR

[MEERAT X b, TR, E-mail ;411187657@ qq. com
[WFREHA] 2024-07-15

excavation

enclosure  structure;  deformation;

R, B =& AT T 207 W5, nfirfe
A LI AR T R e S A AL IR BTN B 5T T
S R HBUERUTT I, b T B 50T 2 5 A R
TR T3 G X A 5 i A I 4 50 5 X S T
SEGURAREAT 5 3 7K 32 00 HE T AL I 52 Wi L
WP 4s R 2R WY, i 7K 8 2 X & Bt T30 37T B2 32 i) .
WK 2 BRSO I 5 B BE 5T IR B B K g
BEINT 55% ; ARF X FAS A R ST 2



104 s THAR (330

553 &

AR I2 E R A TR W AT T AT, 4 R R,
HAT O R S5 84 K S A% B R A2 ), AR P Ay
IF 52 P e TR L A U Ak I R RS A X R
SHRIEGTRE K T ST B U L 4T T AR 5T, &5
TR FEGTUTRE A B R sl 3, HL R 0T R%
FHMI{E A 18. 34 ~ 21. 25mm , 75 28I 45 i {8 75 Bl P9
BN X 5 T BO(E A DL A0 R TR SR BT I A B R R A
TEHEAT TWFGT, S5 5 3B, B K 5 1S 19 b 3R T R
FE BT A 5 He B Sk 51.69% , Hof K 5 FE it
Bt PR B 470 3 4% 55m Ab, LA b2 vk BT
E 540 12 B AR A TR AT T A, X S BTRE
IKUTRERA AT T 2087

R 2 FEAS TR) R 2R 6 3 1t [ K R A2 R w7
AR SCHHESE bR T 72, 38 5o BB AL 7 %, % 5 7K Hh
JZ AR FE G R K A2 AR g i R R AT T

SRR R 3 B XUk 2 2Rl AR
VG ity 30k JE ) s 2 e R A | 4 3l T v 3
U 4. 8m, Rl AR T 5 /K RP BN A M2 2Rl Bt
FHZ B K B 228. 6m, H ] X3l s o B IR BE N
32. 4m GBS R 23. dm, BiHIETR IR EE R 36m
KIEREN 29. 6m, o T IEGTIFIZ TR BEE K, BT d5
W2 IAE 92 20 8 i il X B BT i A7 34, R0
PR B R FE A, B4R 0 1.3m, [ BE
1. 8m, Ky 40m, HEARHR AL S PR B2l 7. 6m, %
ANFEGR WA S B s TS S, ey
T Sy ibt G b J3E A /K S 50 T I R, SR FH Bt 9 B
HE I kA TR K
2 HERBIET

A 5T K H COMSOL Multiphysics #{F 37 48
(EA RS A T AR, AR R 3 155 0, 30 R A
KR 230m IR A 36m, bRifE BEK EE R 181m | %
JEN 23, 4m, G230k W o A BE 350l 24, Sm | B8 FE YN
29. 6m, At B BRI, i R A K B
510m HEEH 308m IR K 62m, HESL AL UK 1
BN o

R FE T T4 DX b o BB 0 i 45, b e A T3+
JEEE R 3. 2m, N T 38 4 [a] AR U R R 2% 10 B A £
2 hERIA 2 S A )R KR A)R R
KR A 11.5,7.1,14.5,25. Tm, WE ATk
US4 R i 2L A )[R ARL, BRSPS
ALFE B AR AR S 1, A ORI S R - G
Ty i SR o R AR AL | 2 3 485 40 R ) B AR 8 b )
B, AR B ) 22 25003 1 R

B1 HEER(Hm)

Fig. 1 Numerical model (unit: m)

x1 MRMEBENESH

Table 1 Physical and mechanical parameters of materials
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Fig.2 Vertical displacement cloud map of foundation

excavation and surrounding soil (unit: mm)
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Fig.3 Ground surface vertical displacement under

different permeability coefficients

2) MR A

PRIFHADSBORNE AR BE A )2 835 R
THERACEAAE WA 4 Fros, BBl 4 7T Bl Ab
BT T 2B 0 R A G K, Hb 3R OK T LR 8 W 4
K, KK TR 2% 28 ~31m 4b, il
ST S B B 03 K, MoK A7 B S i KR
BN TRRE, MEDINA T)Z8E R
WK, M B KK A0 % 4 3 o 13. 85, 16. 08,
23.81,33.22,43.53mm, TEFEEEGTIZ 20~ 50m [X
B, R AR R AR BE KBS ARIEAK

of
‘ ¢ s e
\ s
-10p ‘ -t * : A : o
E oy v oA e o
R 20f Ma s
= \oaa y [
oY S o M e BERNI4IMA!
*® | oo - v BERH29.4m.d!
A BEZHSS.8md!
—40r \ N o 535 ZH88 2m.d!
ol s BERKI17.6m.d!
002030 60 80 100 120 140 160

BRGS0 EE B /m
4 AREBEZYFTHRAFEMLRE

Fig.4 Ground surface horizontal displacement

under different permeability coefficients
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Fig.5 Foundation excavation vertical displacement

under different permeability coefficients
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Fig. 6 Enclosure structure horizontal displacement
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Fig.8 Ground surface horizontal displacement

under different thicknesses of enclosure structures
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Fig.9 Foundation excavation vertical displacement

under different thicknesses of enclosure structures
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