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Study of lateral dynamic impedance of pipe pile in saturated soil

LIU Lin-chao, YAN Qi-fang
(School of Civil Engineering, Xinyang Normal University, 464000, Xinyang, Henan China)

Abstract: In order to investigate the influence of main parameters of pile and soil on the lateral vibration of pipe pile in saturated soil,
the soil is divided into saturated soil around pile and inner pile saturated soil, and coupling dynamic model of the saturated soil-pipe
pile is established by using the control equations of theory of porous medium. By considering the boundaries of saturated soil around
pile and inner pile saturated soil, the lateral vibrations of saturated soil around pile and inner pile core saturated soil are solved with
the uncoupling method of potential function. The horizontal vibration of pipe pile in saturated soil is also solved by considering the
forces of saturated soil around pile and inner pile saturated soil acting on pipe pile, and the lateral dynamic impedance of the pipe pile
at pile head is obtained; the influence of main parameters on the lateral vibration of pipe pile in saturated soil is also analyzed. The
research results indicate that the influence of the inner and outer radii of pipe pile, shear modulus ratio, Poisson’ ratio of pile around
saturated soil and pile core saturated soil on the lateral dynamic impedance of pipe pile in saturated soil is great; fluid-solid
coefficient ratio has a certain influence on lateral dynamic impedance at low frequency; and the ratio of damping ratio has a certain
influence on the damping factor of lateral dynamic impedance.
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Fig.1 Model of saturated soil-pipe pile
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Fig.3 Influence of inside diameters on lateral dynamic impedance of pipe pile
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Fig.4 Influence of shear modulus ratio on lateral dynamic impedance of pipe pile
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AT IR EE AT fin

0.0 0.2 0.4 0.6 0.8 1.0
TR Ho / vos

(@) fun

KT JIBTLE A T fio

1.0
05
0.0 L 1 L I )
0.0 0.2 0.4 0.6 0.8 1.0
TR Ho / vos
(b) fi

B 6 EAE RT3 BT

Fig.6 Influence of liquid-solid coupling coefficient ratio on lateral dynamic impedance of pipe pile
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