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Monitoring and numerical simulation of axial forces of struts for foundation
pit of a metro transfer station

ZHANG Guang-jian, YAO Xiao-bo, HU Jin
(Wuhan Surveying-geotechnical Research Institute Co., Ltd. of MCC, Wuhan 430080, China)

Abstract: Based on the foundation pit project of a metro transfer station, the changing laws of the axial forces of struts with the
excavation time are studied. A three-dimensional finite element model is established to numerically simulate the foundation pit
of the metro station. The FEM and in-situ monitoring results of axial forces of struts are compared. The results show that the
axial forces of the fourth concrete strut are the maximum, and the design values of the fifth and the sixth steel struts are
conservative. Besides, the removal of a strut has a notable influence on its adjacent struts. The calculated results are less than
the in-situ monitoring ones, but the trend of their changing laws is almost uniform. The three-dimensional finite element model

can simulate the excavation process of abnormal foundation pits, and it can be used to provide reference for their design and

construction.
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Table 1 Physical and mechanical parameters of soils
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®, ES 17.0 1.5

®), PR 18.6 0.856 73 23.4 2.1 120

®; W ORI b 19.3 0.812 12.0 26.9 4.4 160
®), WU+ 19.0 0.849 8.7 26.1 5.0 110

®s R IR TRy 18.5 0.890 8.0 25.0 2.6 150
®); WU+ 18.7 0.877 10.0 32.3 1.4 130
@; WA TR R 17.3 1.268 9.0 10.0 8.0 80
®, WA TR A 17.6 1.143 2.0 15.0 4.6 90
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®, [ 19.5 0 35.0 12.3 400
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Fig. 1 Profile of retaining structure of foundation pit
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Fig. 2 Layout of monitoring points 1~4
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Fig. 3 Layout of monitoring points 5~6
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Fig. 4 Variation of maximum axial forces of strut ZL5 with
construction stage
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Fig. 5 Variation of maximum axial forces of strut ZL6 with
construction stage
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Table 2 Key construction stages
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Table 3 Comparison between measured and calculated axial forces

of struts
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Fig. 6 Three-dimensional finite element model of foundation pit
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Fig. 7 Comparison between measured and calculated maximum
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Fig. 8 Comparison between measured and calculated maximum

0

axial forces of strut ZL6

5 4 it

(1) KH ABAQUS A B Tt 80 JE8T T2 1) it
TR FEHATRRURE T, Bt Sl RS I g AT T
XPEG, SRR A ST B SE I 2= PR AR
AN Rt O v - A A = N e ) (€ R (=8
RIEAALIEA L — 8 17 PR ICTH BRI S50k
IO A B, PTG TR EUE AL #T

O SCFEHRBR 2 0 AH A8 SCHE Rl 0 7= AR AR K 1Y
SO, PRER SIS NIRRT AR UT LI, R
GRS T E



W 2

HOGHE, A HEkHOR A b BT SRR ) M S B B 459

(3) B T M ER /NI SCHE I ki T AR~y DT
SCEEBCTE T R LT LA .

COARSCHTIE I BAERRE G IS T 13RI (1
AR, SRR AR, RERSEUT IR B
SEGURIHZRRE, W] LG IUAE Bt A B AL T 1k
2%,

S

(1] Wi, st BUM AR A B 42 o RS b SO S 1t
WRIIHT[I]. F A 3555 TRES AR 2008, 27(39 F] 2): 3386 -
3392. (YANG You-hai, WU Jin-guang. Analysis of retaining
structures for deep foundation pit of qiutao road station in
Hangzhou metro[J]. Chinese Journal of Rock Mechanics and
Engineering. 2008, 27(S2): 3386 - 3392. (in Chinese))

[2] EWE, B, 57, Bk mE RS TTZ R 4
T[T, Bl TRE 244, 2011, 152(5): 81 - 85. (HUO
Run-ke, YAN Ming-yuan, SONG Zhan-ping. The monitoring
and numerical analysis of deep foundation in subway
station[J]. Journal of Railway Engineering Society. 2011,
152(5): 81 - 85. (in Chinese))

(31 SH3ChE, Harql, xI/NmE, & AN AT SR G S
RPN IR BT[], TR B4R, 2012, 20048 ) 1):
697 - 702. (MA Wen-juan, SHAN Hong-xian, LIU Xiao-li,
et al. Monitoring analysis of internal force for mixed-support
structure of concrete support and steel support[J]. Journal of
Engineering Geology, 2012, 20(S1): 697 - 702. (in Chinese))

(4] TG, 5 YL, XN, AF OB Bk RIS )

[5]

HIMTI). S TREAAR, 2010, 3204 1): 426 - 429.
(ZHANG Zhong-miao, Fang Kai, LIU Xing-wang, et al.
Monitoring analysis of axial forces of strut for deep
foundation pits of subway station in silty sand[J]. Chinese
Journal of Geotechnical Engineering, 2010, 32(S1): 426 -
429. (in Chinese))

RERERG NH, T 5. BEGUSC KR Y ) AR
JEAMTIN. & 1%, 2008, 29(5): 1290 - 1294. (LU Pei-yi,
HAN Li-jun, YU Yong Finite element analysis of
temperature stress in strut of foundation pit[J]. Rock and Soil
Mechanics. 2008, 29(5): 1290 - 1294. (in Chinese))

W3 R R ke v B A5 VR gt A A RAZ TR IS
4K TR 2, 2000, 33(5): 83 - 87. (YE Wan-ling.
Research on the axial force and deformation of reinforced
structures[J]. China Civil
Engineering Journal, 2000, 33(5): 83 - 87. (in Chinese))

A SO O IR SR B S A I DR A I AR ],
FiE1E 152, 2009, 29(4): 424 - 427. (LI Wen-feng. Discussion

concrete braces of support

on monitoring accuracy of axial force of concrete bracing of
metro foundation pit works[J]. Tunnel Construction, 2009,
29(4): 424 - 427. (in Chinese))

WECAE, B B SRGUSCEE O SENME S BT SR B
ST, & TR, 2009, 12(3): 27 - 30. (YE Zhen-hua,
HUANG Piao. Analysis of the measured and calculated axial
forces of strut for foundation pit[J]. Geotechnical Engineering
World, 2009, 12(3): 27 - 30. (in Chinese))

(CARICSE4gm  WIHFED



