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Vibration characteristics analysis for underwater pile foundation structure
considering fluid-structure interation

WANG Yuan-zhan, WANG Zhao-yang
School of Civil Engineering, Tianjin Key Laboratory of Port and Ocean Engineering, Tianjin University, Tianjin
300072 China

Abstract The coupled vibration of water and structure is a complicated problem. In order to make the
structural design more reasonable and reliable, the water influence on the basic frequency and damping ratio of
the pile foundation structure should be considered. Most of the previous researches focus on the added mass
effect of water on the basic frequency, while the impact of water depth, pile diameter, the superstructure and
other factors are not considered, and the increase of damping ratio caused by water is lack of quantitative
analysis. A 3-D finite element model of pile foundation structure considering fluid-structure interaction was
established with ADINA in order to calculate the structure vibration characteristics analysis and damping ratio
considered the fluid-structure interation effect. Then various factors influence on the vibration characteristic of
structure in water were analyzed by this model, and the recommended value of damping ratio caused by water was
given. The results show that water body can cause decrease of the basic frequency and increase of damping ratio,
and the effect of FSI on the vibration characteristics of the structure can not be ignored.

Key words pile foundation structure water body fluid-structure interaction basic frequency damping ratio



