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Fig.1 Pile foundation vibration model
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Chaos effect analysis of viscoelastic pile based on

differential quadrature method
ZHANG Ji-song, JU Hong—chang*
(School of Civil Engineering and Architecture, Guangxi University of Science and

Technology, Liuzhou 545006, China)

Abstract: To study the nonlinear dynamic characteristics and other characteristics of prefabricated foundation
piles better, considering the influence of friction between pile and soil and based on the Kelvin model, nonlinear
vibration dynamic model of viscoelastic pile under axial load is established. The dynamic partial differential
equation of structure is obtained by the analysis of the mechanical model, the partial differential equations are
partitioned and discretized in space domain by differential quadrature method (DQM), and the ordinary differential
dynamic equations of viscoelastic foundation pile are derived. Finally, phase diagram, power spectrum, poincare
section and time history curve are gained with numerical simulation of matlab. The results show that the chaotic
motion can occur in the viscoelastic foundation pile under axial load; the bigger the elastic modulus of pile
foundation, the more prone to chaotic motion; meanwhile, the basic features of chaotic effects are more intuitively
and vividly verified.
Key words: viscoelastic foundation pile; Kelvin model; differential quadrature method; chaos
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