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Study of resitance factor of saturated soil
caused by horizontal vibration of pile
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(1. School of Civil Engineering and Architecture, Central Sounth University, Changsha 410075, China; 2. College of Civil Engineering,

Hunan university, Changsha 410082, China; 3. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on Biot’s consolidation equation,the characteristics of the resistance of soil caused by horizontal vibration of elastic

bearing pile embedded in saturated soil are analytically studied. Transforming the consolidation equation, by virtue of differential

operator splitting and variable separation method, the horizontal dynamical characteristics of soil under steady state of pile-soil

interaction are obtained. The comparisons with the equivalent single-phase solution and the single-phase solution are presented; and

the condition of the solution that can be equivalent to the equivalent single-phase solution is indicated. A parametric study is

conducted to determine the main features of pile-soil interaction in horizontal vibration, the effects of the permeability coefficient, the

pile-soil modulus ratio and the pile slenderness on resistance of soil layer are studied.

Key words: saturated soil; horizontal vibration; equivalent single-phase solution; impedance
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