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Applicability of simplified model of Biot's dynamic consolidation equation to
response of horizontal vibration of piles
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(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. College of Civil Engineering, Hunan University,

Changsha 410082, China)
Abstract: The applicability of simplified model of Biot's dynamic consolidation equation to response of horizontal vibration of
piles is analysed. The potential functions are introduced to decouple the governing differential equations, and then the analytical
solution neglecting the vertical continuity of soil and water is derived. Based on the previous researches, the impedance
functions of the head of piles are discussed using the single-phase soil model, the equivalent single-phase soil model and
the model neglecting fluid inertia term and vertical continuity of soil and water, the model considering fluid inertia term and

neglecting vertical continuity of soil and water, and the model considering fluid inertia term and vertical continuity of soil and

water. It is concluded that the conditions of Biot’s dynamic consolidation equation can be simplified.
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