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Fig.3 Comparison of present torsional impedance solution
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Tab.1 Construction disturbance degree of soil layer

around pile

T §t 3 $5 §i §
S1 0.60 0.55 0.50 0.45 0.40
S2 0.80 0.75 0.70 0.65 0.60
S3 1.0 0.95 0.90 0.85 0.80
H1 1.0 1.05 1.10 1.15 1.20
H2 1.20 1.25 1.30 1.35 1.40
H3 1.40 1.45 1.50 1.55 1.60
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Fig.4 Influence of inner region soil softening on torsional
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Frequency-domain analysis and solution of torsional impedance of piles
in viscous damping soil with both radial and longtudinal inhomogeinety

CUI Chun-yi', LIANG Zhi-meng', WANG Ben-long', XU Cheng-shun®, YAO Yi-yi'
(1. Department of Civil Engineering, Dalian Maritime University, Dalian 116026, China; 2. Key Laboratory of Urban Security
and Disaster Engineering of Ministry of Education, Beijing University of Technology, Beijing 100124, China)

Abstract: Based on the three-dimensional continuum theory of viscous damping soil and the radial annular complex stiffness trans-
fer model, a simplified analytical model for torsional vibration of piles in viscoelastic soil is established by considering the effects of
both radial and longtudinal inhomogeinety of surrounding soil. The solution of torsional vibration displacement of surrounding soil is
obtained by using Laplace transform and complex stiffness transfer method, then the form is coupled into the dynamic balance equa-
tion of the pile by using the complete coupling condition of pile-soil, and the analytical solution of torsion impedance of pile top is
derived by the method of torsional impedance transfer. Furthermore, the obtained analytical solution for torsional impedance at the
top of pile is degraded and compared with the existing solutions to verify its rationality. Based on that, an extensive parametric anal-
ysis is also conducted to discuss the influence of the disturbance degree, disturbance range of surrounding soil, necking and expand-

ing of pile on the torsional impedance at the top of pile, which can provide reference and guide to related engineering practice.

Key words: pile foundation; torsional vibration; bidirectional heterogeneous; complex stiffness transfer model; construction distur-

bance
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