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Vertical Dynamic Impedance of Tapered Piles Considering Compacting Effects

WU Wen-bing, XIE Bang-hua, HUANG Sheng-gen, XU Xue-lian

(Faculty of Engineering , China University of Geosciences, Wuhan 430074, Hubei ,China )

Abstract; On the basis of the complex stiffness transfer model, the vertical vibration of tapered
piles embedded in layered soil is theoretically investigated by considering the compacting effect of
the soil layer surrounding the tapered pile in the piling process. First, the pile-soil system is
discretized into finite segments, which allows for the stratification of the surrounding soil and
variable cross-sections of the tapered piles. Since the complex stiffness transfer model has the
ability to simulate the compacting effect, the complex stiffness of various soil segments in addi-
tion to those of the tapered piles is obtained. The analytical solution of the complex impedance of
the tapered piles under longitudinal excitation force is then derived by substituting the complex
stiffness into the vertical dynamic governing equation of the tapered pile and using the Laplace
technique and impedance function transfer method. Finally, the influence of the compacting effect
of the surrounding soil on complex impedance at the pile head is investigated within the low-
frequency range using the parametric study method.
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