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Research on the force calculation model of the bored occluding pile composed of

unequal diameter reinforced concrete piles and plain piles
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(1. The Eighth Sinohydro Bureau Co., Ltd., Changsha 410004, China;
2. School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: Aiming at the shortcomings in the current theoretical calculation model of occluding piles
equivalent to underground continuous walls, this paper considered the influence of the relative size of
the pile diameter between the reinforced concrete piles and the plain concrete piles in the bored
occluding piles and the stiffness reduction effect of the plain concrete piles. The corrected equivalent
rigidity occluding pile force and deformation theoretical calculation model was derived. At the same
time, relying on the occluding pile project of the main enclosure structure of the Taiziwan Station of
Shenzhen Urban Rail Transit Line 12, the finite element software (Midas/GTS NX) was used to
establish a numerical simulation test to analyze the force mechanism and the deformation law of the
enclosure structure during the whole process of excavation of the foundation pit. The deformation law
verifies the accuracy of the theoretical calculation model. The analysis results of the theoretical model
and the numerical model were combined to point out the structural weaknesses in the bored occluding
pile engineering example, and suitable measures were given. The research results show that with the
excavation of the foundation pit, the maximum horizontal displacement of the enclosure structure finally
converges to about 10 mm. Under the excavation conditions, the internal force and deformation of the
enclosure structure increase rapidly, especially after the third layer of soil is excavated. The theoretical
model in this paper can effectively predict the internal force and displacement development law of the
bored occluding pile during the construction of the foundation pit, and then guide the rational design
and safe construction of the enclosure structure.
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Fig.1 Schematic diagram of the calculation model of

occlusal pile
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Fig.5 Schematic diagram of the numerical model of the
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Fig. 6 Shear simulation results of envelope structure under

various working conditions
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Fig. 7 Simulation results of bending moment of envelope

structure under various working conditions
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Fig. 8 Comparison of the maximum bending moment

between theoretical analysis and numerical simulation

B 6~11 ) W ~Ws 5 P2 TIKIRACE
BRE BoE BEE BUE. BHELITE
i T T4 o

—o— BUfEMIRY

350

300

BRI H/AN

FHZETH
El9 bW b BAARIMR KT A 2Tk
Fig. 9 Comparison of the maximum shear force between

theoretical analysis and numerical simulation
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