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NONLINEAR FREE VIBRATION OF ABEAM ON WINKLER
FOUNDATION WITH A CONSIDERATION OF SOIL MASS EFFECT

MA Jian-jun , NIE Meng-qiang , GAO Xiao-juan , QIN Zi-guo

(School of Civil Engineering, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: Based on the Winkler model, Euler beam theory, and the motion equation of elastic foundation, the
nonlinear dynamics model of a finite-length beam on Winkler foundation with a consideration of the effect of soil
mass is obtained. Applying the eigenvalue analysis and the method of multiple scales, the linear and nonlinear
natural frequencies and mode shapes of the beam are obtained. By means of the numerical calculation, the effect
of soil mass on the linear and nonlinear free vibrations of the finite-length beam on Winkler foundation are
explored. The numerical results show that: the natural frequencies of beam decrease, when the effect of soil mass
on the dynamic response of the beam is included in the nonlinear dynamic model of the finite-length beam on
Winkler foundation. Moreover, it is significant for the effect of soil mass on the high-order nonlinear mode shapes
of the beam.
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Table 1 Physical parameters of elastic foundation and beam
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