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Time Effect of Settlement of Single Pile in Viscoelastic Foundation
Undergoing Static Loading
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Abstract; By virtue of general Voigt model to simulate the linear elasticity and viscosity
characteristics of soil surrounding the pile, the time effect of settlement of single pile undergoing
static loading in layered soil was investigated. Firstly, allowing for the variation of soil
properties, the pile-soil system was divided into finite segments and the static equilibrium
equation of each segment was derived. Then, by means of the Laplace transform technique and
impedance function transfer method, the analytical solution of displacement response at the pile
head in frequency domain was yielded. Also, the semi-analytical solution in time domain
undergoing static loading at the pile head was obtained by means of Fourier transform technique
and convolution theorem. At last, based on these solutions, a parametric study was conducted to
analyze the influence of the parameters of pile and soil on the settlement of single pile. Results
show that the solutions in the paper is reasonable when the pile undergoes minor loadings by
making a comparison with the theoretical results and testing results of a site pile.
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