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Vertical vibration of end-bearing pile in fractional rheological soil

CHEN Zhenhong"!, WANG Lian*, YU Yuanyuan', MA Fei’

(1. Gansu Province Engineering Research Center for Comprehensive Exploration, Utilization and Protection of
Mineral Resources (No. 1 Institute of Geology and Mineral Resources Exploration, Gansu Provincial Bureau of Geology
and Mineral Resources Exploration and Development) . Tianshui 741020,China; 2. School of Railway Technology,
Lanzhou Jiaotong University,Lanzhou 730070, China; 3. Pengyang County Natural Resources Bureau of

Ningxia Hui Autonomous Region,Guyuan 756500, China)

Abstract: Using fractional derivatives to modify the Zener standard rheological solid model and
considering the instantaneous rheological effect of the soil around the pile,a vertical coupled vibration
model of the pile-soil system is constructed. The frequency-domain analytical solution of the system
dynamic control equation is derived using Laplace transform and potential function decomposition
methods. The time domain response under instantaneous excitation at the pile top is obtained through
numerical Laplace inversion. Then, numerical examples are used to analyze the frequency domain
characteristics of displacement and dynamic stiffness,and dynamic damping of end-bearing pile vertical
vibration in a rheological clay layer,as well as the wave response under instantaneous excitation at the
pile top. Research has found that the rheological effect of soil reduces the amplitude of pile top
displacement and dynamic stiffness and the rheological effect of soil causes a decrease in the amplitude of

the pile top response and a weakening of the reflected wave signal under instantaneous excitation.

Key words:rheological soil;fractional derivative;end-bearing pile;vertical vibration



