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Fig.1 Dynamic coupling model of unsaturated soil-partially-
embedded pile
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Horizontal vibration of partially embedded piles in unsaturated foundation

YANG Zi-jian', LIU Hao', ZHANG Yun-peng', QIU Min’, WU Wen-bing"*
(1.Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2.Zhejiang Institute, China University of Geosciences, Hangzhou 311305, China;
3.CCCC Second Maritime Engineering Bureau Co. Ltd., Wuhan 430040, China)

Abstract: In this paper, the horizontal vibration of partially embedded piles in unsaturated soil is mainly studied. In order to simu-
late the real service state of high bearing platform piles of bridge pile foundation, considering the combined action of horizontal har-
monic load and vertical static load, the coupled vibration theoretical model of unsaturated soil and partially embedded piles is estab-
lished by using Timoshenko beam model and three dimensional continuum model. The analytical solution of horizontal dynamic re-
sponse of pile is obtained by the decomposition technique of potential technique and the transfer matrix method. The rationality of
the solution is verified by comparing the proposed solution with the results of previous scholars. Based on the established theoretical
model, the influence of vertical load, embedding ratio and saturation on the horizontal dynamic characteristics of partially embed-
ded piles are discussed in detail. The results show that: the stiffness factor decreases rapidly with the increasement of vertical load,
but the damping factor decreases slightly at the time; Both stiffness factor and damping factor decrease with the increase of embed-
ding ratio; The horizontal displacement, rotation angle, bending moment and shear amplitude of the pile increase with the increase-
ment of the embedding ratio, and the amplitude position moves upward gradually ; When the saturation is greater than 0.9, the stiff-

ness factor increases rapidly with the increase of saturation, and the damping factor basically remains unchanged.
Key words: unsaturated soil; partially embedded pile ; horizontal vibration;dynamic impedance ; Timoshenko beam model
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