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Stability Analysis of Jinan Qixiuchang Metro
Station during the Foundation Pit Temporary
Supports Dismantling
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Abstract [ Objective] It is prone to lose stability, affecting
the engineering safety in the process of dismantling the supports
for metro station deep and large foundation pit. Therefore, it is
necessary to analyze the stability in the above process. [ Meth-
od] Based on the deep and large foundation pit project of Jinan
Qixiuchang Metro Station, on-site monitoring and three-dimen-
sional numerical simulation are used to study the deformation
characteristics and the dynamic evolution of mechanical re-
sponse during deep and large foundation pit excavation and the
supports dismantling, focusing on problems like supporting axi-
al force, deformation of underground diaphragm wall and land
subsidence. [ Result & Conclusion] When the excavation is
completed, the depth point where the underground diaphragm
wall shows the maximum horizontal displacement is 0.7 ~0.8

times the total excavation depth. After the bottom steel support

* [ 5% 8 & R0 9 B3 H (2018 YFC0407006 )

is removed, the diaphragm wall deformation accelerates and the
axial force of the first support increases by 4 to 6 times. In or-
der to ensure the construction safety, the unsupported time
should be reduced as short as possible. The main ground area
affected by foundation pit construction ranges from O to 20 m,
and should be the focus of monitoring. On-site monitoring re-
sults verify the effectiveness of the numerical simulation.

Key words metro station; deep and large foundation pit;

supports dismantling; stability analysis
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Fig.1 Standard cross section of Qixiuchang Metro Station
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Tab.1 Physical and mechanical parameters of strata

+ 2 R J1/kPa WEEREf/ (°) i/ (KN/m*) M ) 24 Sy AR EE/m
W+ 12.5 10.7 18.4 0.30 4.10~8.70
Y i) 22.0 10.0 18.6 0.43 7.40 ~13.10
WEE+® 22.4 12.0 16.9 0.43 9.50 ~14.00
MIEE L@ 22.8 10.7 19.5 0.43 16.00 ~20.00
WIEE 16 22.7 11.4 19.7 0.28 18.70 ~24.80
WEE+© 26.4 13.9 19.6 0.40 27.60 ~29.30
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Fig.2 Typical measuring point layout of half foundation pit in the south of Qixiuchang Metro Station
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Fig.3 Curves of the support axial force changing in the support dismantling process
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Tab.2 Maximum horizontal displacement of the underground diaphragm wall and the depth at maximum

deformation point from each group of measurement points at different construction stages

e B /0 M
SREREEE/M Rgmeemt RAESUERNT PRSI IREE T ARt e ) PReESE

ZQT1 9.54 44.00 46.55 60.57 16.50 16.50 15.50
7QT33 7.30 41.80 41.31 49.74 16.50 16.00 16.00
7QT6 122.05 38.56 48.04 57.71 17.50 17.00 16.50
ZQT8 121.60 48.73 48.47 59.38 17.00 17.00 16.55
ZQT10 207.28 34.20 36.21 53.04 16.00 16.00 17.00
7QT25 196.51 51.38 57.17 74.11 17.00 17.50 16.00
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Fig. 5  Three-dimensional numerical model of Qixiuchang
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Tab.3 Physical and mechanical parameters of strata from numerical simulation
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3.2 GRS TRREN S R AR LI IE
3.2.1 WT#EIFREKFIZL

T 3% S5 1 KA B AR A AT LA R Hl S
FEGUB TG O, §0RT A Sy 20 8 FE GRS 2 1k i T8 A
X, A0 e 4 A PR S I 45 SR 56 4IF FLAC3D #F A

BT /mm
el 5 1015

—_
(=3

—o— SCFR IS A
-~ BEME

RERVREE /m
g8 8 B o

35
a) B3 T ZQT6 Pl midl

LUK 6 FI7 o

SRR HuTH

o Ry E ez HuiH

d) THS

c) L4

AU A A M, P o AL AR 0 — P Bk
PR B vh ) BE GRS e PR IR A R PRy
RI 5 2 ZQT6 \ZQT10, X 3 34 £ 4% 7K SF- 37 55 43
AT LA TR B, IR AR 5 S B ] {7
TR LG, 45 R T s .

BT /mm
Gl 0 10 20

—o— SCR I TIE
51 —m— gl

BERVRE/m

35
b) T4 4 T ZQTI10 k521

T I AOK P88 LA BT R BE 1) AN R 5
7 S RYI R 2 AR B 3T 3 355 7K P R AL B S92 s M 0 £

Fig.7 Simulated and actual monitored horizontal displacement values of the underground diaphragm wall at the

typical measuring point group

A 7 a) AT, 78 ZQT6 S 414b - 4 IFHZ R &

S 11 m B R SR KA A K AE d,, BAUE

79.25 mm, d,, SEBRWEINAE R 11. 82 mm; [ifi %5 FF

FEURBE RS N, S5k A B K AR B B i G K, B KRB TE

Mg T, WK T b)F i, 78T 30 A

ZQTI10 &b, JHAZRE 16 m B, d,,, BE Ky
- 212 -

15.76 mm, d,,, S U Ny 17. 17 mm; BE25 TF 45
VRIS, 380 VA I 5 4 30K, B A8 T o 1
TR,

Sl FE T 3 055 VU2 K S B R R 48148 15 9
WA A i B, 95 14 720 T T 45 A —
S0, AR 16 2 50 B3 T 5 5B T



5 6

FERAR —2, BE S e Bl 3 T AR 4% 45, ] UK Ji5 4
BUTFFE X b 1T TR 52 ) 20 B $ AR U
3.2.2 W@k

VIS JE 35T R M) st 350 02 25 AN ] Ak %) b v U7 %
I 5 2 (DBC1 .DBC5 .DBC9 .DBCI3, L& 1) /5K
MY S % T o0 5 T (RS2 58 UG ) LA

Bt R LR B B/ m
0 5 10 15 20 25 30

wn
T

HhHETGTF%/mm
=

—o— LFrINE
—— ERUE

Bt TSR B /m
0 3 6 9 1215 18

—— SpR A
—— R

W
T

HUTHT YT % /mm

w
T

[5%3
(=}
T

8 a) A] Ul , X DBCI il x5 241 < 5 52 Fs s
{EALL, W55 HE 5 mo Ak (%) i T 0 R AR UL M 45
K, HAA A b T RS E R AR )

FE 8 b) AT UL, X5 DBCS i 25 21, Hb ifii e %
1) S T R/ N TR, (H =35 AR fh A AR
AL, Horp, SR RUTRE R 8. 00 mm, Xof [ 1% f B 5
1 8 m, A ISR R 0. 36 £ .

H &l 8 ©) B UL, XFF DBCY il 15 21, Hh i TT R 1)
EFR M SEAUEREAY) & Hob, R UIR &
4 15. 86 mm, XF 5% 5 BE BN 8 m, 25 R FF AR IR
i 0. 36 1%,

HIE 8 d) 1] UL, XFF DBCY Il 5 41, Hb 1 T [
() SR MBS B A S AR W & Horpr, B R UTRE
0 16. 19 mm, X EE S5 BB N 7 m, 2 8 T2 IR
FEI 0. 32 £,

ZEEORTE A TN s 4 T ITC A A2 B0 37 B B A
ol it T4 AR S 5 e, S o {5 B LB A 22

A 5

SLZHAL B b T IO R A TR AT B, O A 4 e T D R
M FDUIE 5 S o W00 {1 225 i) b T U0 % 0 A il 2, n €]
8 7 o v S W DU 4 0 U 85 b I 8455 3
m.7 m Al 15 m {3 B R A AR DL 2 1)
BEESH FiELE R 2 m S m8 m.11 m.14 m fl 17 m
NiE,

PR RS EE B /m
0 3 6 9 2 15 18
—@— PRI MIE
g St —m— AERUE
£
&
s 10
=
R 5|
20l
b) DBCS | fi4i
B T ELEBEIE B /m
0 3 6 9 12 15 18
—— Spr A
g 3 —m— HME
E
¥
B 10
(=
B 5|
20t

d) DBCI3 il &40
B8 UL 5 T Ay HLARI I b sth T VT 4 il 2
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