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Rocking vibration of an elastic strip footing on saturated soil
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Abstract: In order to delineate the complex coupling behavior of the soil under the rocking loading, the analytical solution for an
elastic strip foundation on saturated soil under a rocking moment is developed under the framework of the Biot’s coupling theory. By
employing the method of Fourier transform, the dynamic governing differential equations for saturated poroelastic medium are solved.
Considering the mixed boundary-value conditions at the bottom of the foundation, a pair of dual integral equations governing the
rocking vibration of an elastic strip footing are then derived, which are further converted to linear equations by means of infinite
series of orthogonal functions--the Jacobi polynomials. A numerical procedure is proposed to solve the equations. The dynamic
compliance functions for rocking vibration are also derived. The effects of plate flexibility, ground permeability and Poisson’s ratio
on the dynamic compliance are investigated; and some meaningful conclusions are drawn.
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