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Analysis of Vibration Characteristics of Piles with Top Fixed and
Part Embedded in a Viscoelastic Foundation
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2. Gansu Province Engineering Laboratory of Rail Transit Mechanics Application,
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Abstract : The reverberation-ray matrix method is extending to the vibration analysis of pile- foundation systems.
Based on the Winkler foundation model and Timoshenko beam theory, the vibration characteristics of the pile with top fixed
and part embedded in an elastic foundation are solved by the reverberation-ray matrix method and the root method. The
calculation result is compared with that of SAP2000 software. The effectiveness and accuracy of this method is verified.
Meanwhile, the influences of soil spring coefficient and soil damping coefficient of the foundation on the natural frequencies
and modals of the pile foundation are analyzed. The results show that the natural frequency of the embedded structure
increases with the soil spring coefficient increasing; the soil spring coefficient has little effect on the attenuation coefficient
and has small influence on the modals of the embedded structure; when the soil damping coefficient decreases, the natural
frequency of the embedded structure increases and the attenuation coefficient of the embedded structure decreases
correspondingly; the soil damping coefficient has an obvious influence on low-order modals and a small influence on high-
order modals.

Keywords : vibration and wave; reverberation-ray matrix method; viscoelasticity; pile foundation; natural frequencies;
attenuation coefficient
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