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Mechanism of stress and deformation of the supporting structure of
secant piles composed of the reinforced concrete piles and plain
concrete piles
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2. Research Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Based on a tunnel project of Hangzhou-Fuyang intercity railway, this paper studies the stress and deformation
mechanism of the supporting structure of secant piles composed of the reinforced concrete piles and plain concrete piles
during the excavation of the foundation pit. Finite element analysis software ABAQUS is used to establish the numerical
model of the secant piles supporting structure. According to the calculation results, the bearing characteristics such as
deformation and internal force of the supporting structure are analyzed. Furthermore, the stress state of reinforced concrete
piles and plain concrete piles in different excavation stages is compared. The contribution of plain concrete piles to bearing
capacity and flexural rigidity and also the cooperative working mechanism of reinforced concrete piles and plain concrete
piles are discussed. The results show that when the section bending moment of the secant piles is too large, the concrete at
the edge of the tensile zone of the plain concrete piles will crack and withdraw from the work, but the concrete in the
compression zone can still bear part of the bending moment, and the actual bearing capacity of secant piles is between that
of reinforced concrete row piles and equivalent stiffness underground diaphragm wall.
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Tab. 1 Material parameters of secant piles

MM RBEARS HPE R /GPa MEY /N4
EHE C35 31.5 0.20
el C20 25.5 0.20
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Tab. 2 Parameters of soils
R P MR R N EEEE Y
T AL ’
m  (kg/m?) MPa kPa °
1 4 1850 12 0.38 8 8
2 16 1950 19 0.30 23 16
3 20 1950 19 0.30 23 16
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Fig. 1 Schematic diagram of section of secant piles
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Fig. 2 Schematic diagram of finite element calculation model

and boundary conditions
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Fig. 4 Horizontal displacement and bending moment of

section of secant piles in different excavation stages
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Fig. 5 Section stress nephogram of secant piles
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Fig. 6 Bending moment of reinforced concrete piles and plain
concrete piles
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