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SOIL-PILE INTERACTION IN TORSIONAL VIBRATIONS OF APILE IN
VISCIOUS DAMPING SOIL LAYER

HU Chang-bin*?, ZHANG Tao’
(1. Transportation College of Southeast University, Nanjing, Jiangsu 210096, China;

2. College of Civil Engineering and Architecture, Fuzhou University, Fuzhou, Fujian 350002, China)

Abstract: Assuming that soil is uniform and linear viscoelastic layer with viscous damping, soil-pile interaction
and the frequency-domain torsional response of a dynamically loaded pile in the soil layer are theoretically
investigated. By Laplace transformation, the soil layer is studied first and the vibration displacement solution with
undecided constants of soil layer is used in the analysis of pile response. And the corresponding solution of the
displacement and velocity response functions at the pile head in frequency domain and the dynamic stiffness of
pile are obtained in closed forms. A parametric study is conducted to determine the main features of the soil-pile
interaction, and the special influence of viscous damping of soil layer is also discussed. Finally, a comparison
between the theories based on plane strain assumption and the solution developed in this paper is investigated.
Key words: pile-soil interaction; torsional vibration; viscous damping; frequency domain; analytical solution
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Fig.1 Soil-pile system subject to torsional vibration
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