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Study on analytical solution and indoor model test for Large
Diameter Pile - Soil System
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(College of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: The lateral inertial effect of the pile is considered on the basis of one-dimensional bar, coupling
vibration equation of large diameter pile and three-dimensional continuum soil is established, and the
semi-analytical solution of time response of large diameter pile is obtained. The dynamic effects of the
parameters of the large diameter pile on the pile - soil system are analyzed. Then, the large-diameter
model piles are tested in laboratory, and the small-strain exciting force is applied to the top of the
model piles. The pile top data are collected by the EPPDS wireless piles dynamometer. The correlation
parameter are analyzed by changing the diameter of the model pile and the pile body material. The results
of theoretical calculations are compared with the experimental data to verify the correctness of analytical
solution and the reliability of practical guidance.
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Fig.1 Pile—soil system model
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Fig. 2 Influence of pile diameter on
time domain response curve of pile top
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Fig. 3 Influence of elastic modulus of pile on
time response curve of pile
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time domain response curve of pile top
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Tab.1 Comparison table of relative parameters of model pile
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Fig.8 The fitting curve of diameter of 5 cm nylon,
7 cm diameter aluminum alloy model pile
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Tab.2 Comparison of fitting goodness of model pile
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Fig. 10 Comparison of measured reflection wave
curves of piles with diameters of 5cm and
different material properties
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