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Mechanical characteristics analysis of multi-pile foundations

under two-way simple harmonic loads

Yang Qibin
(School of Management, Fujian University of Technology, Fuzhou 350118, China)

Abstract; In practical engineering, multi-pile foundations are subjected to ( significant) cyclic lat-

eral loads. In this research, a numerical model of multi-pile foundation subjected to two-way sym-

metric harmonic loads was established via PLAXIS finite element software to investigate the interac-

tion (effect) between the internal force and the displacement and the lateral bearing capacity of the

foundation. The lateral bearing capacity slightly decreased compared to that in static load with a hys-

teresis loop-like load-displacement curve. The stiffness of multi-pile foundation ( groups) reduced,

and the displacement of soil in the pile group accumulated gradually with the internal forces of each

pile row distributing unevenly. The results indicate that all the phenomena can be attributed to the

swaying motion of the pile cap induced by two-way symmetric harmonic loads.
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Tab.1 Soil (layer) parameters

BIEELE E/ RS o/ BEES o/ v/
D \
Mpa  THRHY (°) (KN -m?)

30 0.35 7 23 18
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Tab.2 The value of HSS constitutive model

E/ ES/ BN/ BN G/
’ m Yo.7 Rinter
MPa MPa MPa MPa MPa

30 15 15 45 0.8 0.0002 0.9 135
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Tab.3 Foundation pile material parameters
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Fig.2 Schematic of simple harmonic loading
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Fig.3 Finite element model and meshing
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Fig.4 Displacement response
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