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Abstract: The flexible boundary constraints have a significant effect on the vibration characteristics of
rectangular stiffened plates excited by turbulent boundary layer. In this paper, springs were used to simulate
flexible boundary constraints. The response function of an underwater rectangular plate was derived based on
the energy principle, combined with the power spectra density expression caused by turbulent boundary layer,
and the power spectral density of the plate velocity was obtained. It is shown that the boundary spring
stiffness has an effect on the response of the plate. As the spring stiffness of the boundary displacement
increases, the vibration response of the plate at low frequencies decreases. The effect of the boundary spring
stiffness on the vibration response of plate excited by TBL converges when the boundary displacement spring
stiffness k4 is larger than 10" N/m”. The effect of stiffened rib direction and the number of stiffened ribs on
the vibration response of stiffened plate was also studied in this paper. Compared with an unreinforced plate,

the vibration response of a stiffened plate at low frequency was effectively reduced. The results can serve as a
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turbulent boundary layer under flexible boundary constraints.
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theoretical reference for the analysis of the vibration characteristics of rectangular stiffened plates excited by
coupling
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