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Finite Element Analysis of Deep Foundation Excavation Stability
for Xi’ an Metro Line 8

ZHAOQ Xiaotao
( China Railway 18th Bureau Group Third Engineering Co., Lid., Zhuozhou, Hebei 072750, China)

Abstract; Aiming at the deformation stability of diaphragm walls in deep foundation excavation
engineering, based on a deep foundation excavation engineering of the Huanyuan Middle Road parking lot
of Xi’ an Metro Line 8, a three-dimensional numerical model was established by using PLAXIS 3D finite
element software, and the influence of different structural modeling methods and support designs on the
deformation characteristics of diaphragm walls was systematically analyzed. By comparing the difference
between the solid element and the plate element to simulate the diaphragm wall, the role of the inclined
support setting and the cement mixing pile at the bottom of the foundation excavation in the support
system is discussed. The results indicate that the simulation of diaphragm walls by solid elements can
reflect its actual deformation form more accurately, which is in good agreement with the monitoring data.
Although the plate element model has high computational efficiency, it will overestimate the wall
displacement, and the result is conservative. The diagonal brace can significantly improve the overall
stiffness of the support system, reduce the horizontal displacement of the wall by 20% ~ 30%, and
effectively inhibit the “bulging” deformation. The mixing pile at the bottom of the foundation excavation
works together with the diaphragm wall to provide the bottom embedding effect and significantly reduce
the deep-seated “kick-in” displacement.

Keywords: subways; deep foundation excavation; diaphragm wall; finite element analysis;

monitoring ; displacement
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Fig.1 Area 1 of foundation excavation
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Fig.2 Distribution of pore pressure of clay
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Table 2 Input parameters of the HSM constitutive model
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RR + 10. 00 17.5 10 25 0 1.65 1.65 5.4 0.2 1 0.60 0.9 0.7
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Wt 20. 00 19.0 1 27 0 38.00  38.00 1150 0.2 0.5 0.55 0.9 0.7
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Table 3 Parameters of the diaphragm wall
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Table 4 Parameters when the diaphragm wall system is

modeled using volume units

B SANGEREZE O WUMEETE AL
% -
H d/m y/(kN-m™) E/(kN.m™?) Hokt
T #ELERE 0.8 23 24 800 0.15  AHkEK

2.2.2 R

TRFEGT it T v i 1 8 S 4% 8 DA/ N T % 2
BRARTE v R G R T AR SO A i, D 4 S
PR R TR aE i s AR e MR, H— L) 45° A
WTEXE SN ELEZ 0, T RN #
RY BN, AR 5 R T R O B RHE T
BLC U 5a) DL K Jo R T (WL Sb), AE
PLAXIS 3D i, A DI i A 92 55 K i e FH 535G ]



28 il THEA (FF3E30)

555 &

AT fA] (H AL« A RHE” 5« TORHE” AP G
JE ., BRI A S5 4R SR s R, BRI TR
A WSENER 5 R,

B5 XEREE
Fig.5 Modeling of support beam

R5 XERFRAREMETEUNHSERE
Table 5 Parameter values when the support system is
simulated using beam structural units
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Table 6 Parameter values when cement mixing is

modeled using structural units

e N A g
o M E/ ﬁ{f?% Yt m B m@’%ﬁi .
(kN-m™) (N-m™) (kN-m™)
SLOEBE 24 800 23 1.2 260 2 443
SCLBERE 24 800 23 0.8 173 1 086
T PHIRIIERE ) £, = OkN/m’  FEIHEHEERL ST g, =2 160kN/m’
3 tE4ER

3.1 R ESERS T

Bt ot BTl v % 4 AR R S U T, AR SR R
[ ARy 6 X TR S T b T 3 SR AR Y AT
Bt BE AL SE T35 48 PR e B S5 1 s 1)t T
NRERF AT o X 2R FH A A 78 R S R B 5T A5 1)
T bl e SR AR Y R 855 A5 B 25 2R 5 W A i
7 TRE 7 i, Bl g s 2~4 5K 1 hd
R T B BeRE R, 17 A Rk 4 o T e AR
(IN1 FIIN2) FE55 3 FIER 4 B BE A A9 5ds | MY
RN B 1a i, 25RR, BRI RS
WA Y a3 B & RAF, B
TR ST RIZ KR AR 3 BIVBS (A28 T i 1%
JE SR KGN, 5 KA RS e A A FE T v i TR
BN, BRI  AETHZR95E 3 555 4 B, RS
PR BT Y Hb T 2 2 L H 3 45 L 5 00 RS
DU S R 230, AR W il R S i R B 23U
BT, F R i B B S Ml S B AR 1 S B A
R MEZTT, SR AR T A f f A5 750 00 3R 42 b
Al TR B K AR I | T 4 R AR TR ST
X — 2557 3 BEUR T AR A OB R TG RS B AT 088 1A
55 R AR = 4 s 8] rp 8 AH B B G A T e
ZE b SR BATAR R AR 7R AR RS 40 A8 T T rh
PR B T A T A PR TR R RO SRR T
=, (A S X AR T AT AR P Al T A 28 3 T By
B, WRGRES SR I0E T B i = A BR TR A
B, IS T 45 1 5 S B A TR BT TR
AR T T 25
3.2 RIECERE ST

AN [ T B BT P S 4 5 58 (RPN %
JERISCHEE) T R RS IR EUE S R A& 8 s, 45
TRV B R XA S TS AT R 3 T 2 5¢
HEEMMEH, 762 A (IND 5 IN2) ZTER R JFE
BrBe(3 5 4) B A RHE To(SBAASLR) BT 45
S5 IR (PRETT ) WA R4, AR ih 47
G BRI /N T O RHE T 0L (LL 6 2k) it
AL LN K A ) SE PR K S AR T | Hide KA RS



2026 No.7

BRI DU LR 8 S R IR TR E A FROT AT 29

\ o HEIEE:
T = INIFE3

S THA -
= IN2 B B3

o o INIFE4 2 o IN2 B Bed
4 \
\ 6 [
\\ 8 E‘\
(u]
\\ =) " 3/I o \I

g, 16 BHGR:

4 . )
— e 87

1 1 1 ] 1 1 1 ]
10 15 20 25 20 0 5 10 15 20
FKFAE A /mm KA /mm
a IN1 b IN2

WHA BEEM ., AN S AT Z SR,
AR T (RESLE) IR 4R S Bl W5k
i CRETT ) SEVS AT AR E 15m L
T E I S, FR A AR A T A RO SR R [, R
Z TR T (LL a2k ) MR8 i Fe i ik b
(10 ~20m VREE) HINL RS & o 1K, e R B 4
K 15% ~25% , HARTEIE A 2 B B B i < B 1
B BIER IR BT (AL IR XESE T YU R
A 388 b LA EE BH g Ao BEL T, AN - 8 45 4 fa
i, TSR 2 5 R RS B R T A, 3 R
LA AR ] T, DI B ] T 3% R i TR )2
NIRNI RS TSR RS, P, 7EAS TR A IR B T ik
THH BURBEREAT I 72 1 S 3 R R e IR e e M s

B7 RAWRBTHUEEERTHE T ESENTEE
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when using plate units and solid units
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