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Dynamic response of screw pile considering vertical action of
pile side soil in layered soil

WANG Boyu', HU Zhiping'*, ZHANG Yonghui', LIU Zixuan', HE Pengyuan'

(1. School of Civil Engineering, Chang’an University, Xi'an, 710064, China; 2. Institute of
Underground Structure and Engineering, Chang’an University, Xi’an, 710064, China)

Abstract; The effect of screw pile and pile side soil is relatively complex. In order to study the vibration
characteristics of screw pile under vertical load, the longitudinal vibration characteristics of screw pile in hysteretic
damping foundation are studied from the three-dimensional fluctuation of pile side soil, considering the layered
characteristics of soil and the vertical action of pile side soil. Based on the three-dimensional wave theory, the wave
equation of pile side soil is established, and the vibration response solution of screw pile under the condition of
complete coupling between pile and soil is obtained by Laplace transform and modified impedance function transfer
method. The theoretical calculation results are compared with the field measured curves to prove the rationality of
the screw pile-soil interaction model. The results show that compared with the assumption that the soil around the
pile is homogeneous, considering the layered characteristics of the soil can fully consider the reflection and
refraction of the stress wave at the layered interface, which is more in line with the actual situation. In the range of
effective pile length, with the increase of pile length, the side friction resistance of pile side soil to screw pile is
larger, and the damping effect is more obvious. The existence of the screw thread of the screw pile has a certain
vibration reduction effect on the pile body, and with the increase of the outer diameter of the screw teeth, the
amplitude level and resonance frequency of the complex stiffness curve of the pile top decrease significantly. The
theoretical model can better simulate the interaction mechanism between the screw pile and the layered soil, and
provide theoretical support for the application of the screw pile.
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Fig. 1  Simplified diagram of screw pile soil interaction calculation
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Fig.2 Calculation diagram of the j-th section pile in the k-th
layer of soil
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Fig.4 Comparison of the on-site measured curves with theoretical
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Fig.5 Influences of pile length on complex dynamic stiffness
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Fig.6  The influence of screw tooth spacing on the complex
stiffness of pile top
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Fig.7 The influence of screw tooth outer diameter on pile top
response
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