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Deep foundation pit support design of the subway station based on ANSYS

MENG Wen- qing', QIN Zhi-wei , ZHANG Ya peng', ZHANG Xiao- zhu’
(1. College of Civil Engineering, Hebei University of engineering, Hebei Handan 056038,
China; 2. Jirui Joint Heavy Industries Co. , Ltd, Anhui Wuhu 241000, China)

Abstract The foundation pit support scheme of diaphragm with imer support was made according to the
characteristics of Yongtai station for Guangzhou metro line, where the deep foundation pit was long and
with many underground karst caves and bad geological conditions. The effect of the major factors to the dia-
phragm deformation, including the thickness of diaphragm, the stiffness of the imer support and the pre—
axial force, were analyzed by use of the ANSYS. The thickness of diaphragm and the stiffness of inner sup-
port are confirmed according to the relationship curves of the two versus the maximum displacement. And
then, the pre— axial force of the steel support is adjusted to make the maximum displacement of diaphragm
acceptable. The monitoring results show that the displacements of the diaphragm and the seitlement are
about 30mm, therefore the supporting scheme of the deep excavation is reasonable and can serve as a refer-
ence for similar projects.
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Tab. 1 Mechanical parameters of soil layers
/kPa ° /m
/ (kg m™?) /MPa )
1 1 800 10 0.25 20 15 2.0
2 1 900 30 0.25 5 30 9.0
3 1 940 13 0.30 24.5 13.5 2.5
4 1 940 18 0.30 28 15.3 8.0
5 1950 55 0.30 31 29 8.5
6 1 950 100 0.30 33 31 35.0
7 2 680 1 500 0.30 750 35 17.0
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Fig. 3 Relationship between the diaphragm thickness and the maximum displacement, the maximum moment
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Fig.4 Curve of the stiffness of support structure
vs. maximum diaphragm displacement
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Fig.5 Calculated displacement of diaphragm
wall after the pre—axial force be adjusted
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Fig.6 The monitoring results of the
diaphragm’ s displacement
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