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Finite Element Simulation of Energy Pile-anchor Retaining Structure

Considering Subgrade Stiffness Partition
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Abstract: Energy piles have been applied in engineering practice as retaining piles, but there is little re-
search at home and abroad. Based on the application of energy retaining piles in Xiongan Urban Com-
puting (Supercomputing Cloud) Center, numerical simulations are conducted to study the excavation
of a deep foundation pit and temperature change process of energy retaining piles using COMSOL
Multiphysics software. In the excavation simulation, the model parameter setting was optimized by
comparing the simulation results with the field measured data, and the “subgrade stiffness partition”
modeling method for the foundation soil was proposed. Furthermore, the influence of different temper-
ature loads on the deformation and internal force of the retaining pile is studied. Finally, based on the
above analysis results, suggestions are put forward on considering the influence of temperature load on
the retaining pile in engineering design calculation. The results show that the modeling method consid-

ering subgrade stiffness partition can effectively optimize the simulation results of the linear elastic
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model of foundation pit excavation. The temperature load has little influence on the deformation and in-

ternal force of the retaining pile, which can be ignored in engineering design.

Keywords: energy geotechnical engineering; energy retaining pile; foundation pit excavation; sub-

grade stiffness partition; temperature load
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Fig.2 FEM model of the pile-anchor retaining structure
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Table 1 Parameter values of concrete
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Table 2 Parameter values of foundation soil
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Fig.5 Horizontal displacement curves of the pile
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