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Study on Steel Support Pre-applied Axial
Force of Metro Station Foundation Pit Based
on Micro Deformation Control

LI Hengyi, WANG Zhijie, CAI Libin, LI Zhen,
XU Haiyan
Abstract The determination of reasonable value range of
metro foundation pit steel support is of great significance to the
enclosure structure deformation control effect and stress safety.
Based on the project of Heping Station of Shenzhen Metro Line
12 under-crossing Guangzhou-Shenzhen Intercity Railway ele-
vated structure section foundation pit, through numerical simu-
lation and theoretical analysis, the value range of steel support
pre-applied axial force based on different factors including dia-
phragm wall deformation and stress, steel support stress and
pier displacement is studied. Results show that the reasonable
value range of metro foundation pit steel support pre-applied
axial force should be 0.5 to 0.7 times of steel support designed

axial force.
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Fig.1 Location plan of Line 12 Heping Station foundation pit
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Tab.1 Physical and mechanical parameters of Heping Station soil layer

R R JEEE/m PIEREFf/ (°) B 1/kPa FRE/(KN/m*) SRR/ MPa L4

ety 1.5 38.0 5.0 20.5 40.0

e 3.0 3.0 10.0 16.2 6.0 0.42
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W R A+ 14.0 22.0 28.0 18.0 30.0 0.30
L IWALIR AR A 11.0 24.5 35.0 19.0 70.0 0.26
BIXALIR A IE R A 7.0 36.0 100.0 24.0 300.0 0.25
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Fig.2 Curve of diaphragm wall horizontal deformation

changing with depth
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Fig.3 Curve of maximum horizontal deformation of

diaphragm wall changing with n
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Tab.2 Ratio of final axial force and preloaded axial

force of steel support
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Tab.3 Internal force of undercrossing section

diaphragm wall
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Fig.4 Curve of undercrossing section diaphragm wall

maximum shear rate changing with n

1.3 .
alt bE cB

BREHE L]

FHES B
1.0%
FEIERT A >/
09 | —

0.8
0

0i2 OI.4 OI.() 018 1I.0
n
KSR B i S AR LU BIRE n A2 A 2k
Fig.5 Curve of undercrossing section diaphragm wall

maximum bending moment ratio changing with n

- 56 -

CEEFR3 K 4 ~5 A,
1) BSZHETUM A F17E (0 ~ 1. 0) F 5 Fl P9 38 m

I, iS5 1IN AN B RO, W TR R M R
S EE TN S0 0 5, e KT 410 230 kKN/m;
I SCETUNG 12 1.0 F I, 8 K5 14 495 KN/
m, 7 AN 52 BT R R, Y SEE TIUIN A 7 A 5
TS i $56 52 3 22 AT AR SR

2) BEHEWSHEBNG S17E(0 ~1.0) F Ll A
SN, b3 $5k R RS A B ISR/ N IS ) 52 A
fekad . RIgize s abc 3 B, H,
a Bl (0 ~0.3) F X [A], 76 1 DT P Ml 342 355 e K25
LS B /0N B, DR PTGk 13% 3 b Bl (0.3 ~
0.7) F DX I, 75 1 X [0] P 322 555 i R 25 4 52 I 2 18
SIS, Fe KIG WAL 6% 5 Y SCHE TNl 77788/ 3F
Al 5 PR 3 A S DA M B R R £
1w, B 176 (0. 3 ~0.7) F Ju f N AT
3.4 BAMBSH

M TB 10182—2017¢ 2~ -5 HEL T A T 27
HERHEROAR BURR ) B 2R, it T A rp AR IES S
MRS AT 2 mm, LT, X4 S (W] T Al
JIERTF BB R BEATATSE . [ 6 S [ Ftfin il

DAL (N iOFE S S R Z I A
3.5‘— . 31?%@
ol —e— 30HFIH
E 254 w2kl 7S
2 20 L
o
¥os| \‘\\
% o
Eiry
i 10t
0.5
0 01.2 01.4 OI.6 OI.8 11.0

n

K6 BBAFORERE n 2 Lk
Fig.6 Curve of pier horizontal displacement

changing with n
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Tab.4 Reasonable range of steel support pre-applied

axial force based on different controlled items
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