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Vibration Analysis of Stiffened Plates having a Resiliently Mounted
or Concentrated Mass
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Abstract

By virtue of an application of the receptance method, simplified formulae to calculate natural
frequencies of stiffened plates having a resiliently mounted or concentrated mass are obtained. Some
numerical results are compared with those based on Lagrange's equation of motion and with experi-
mental results.

For the problem formulation the stiffened plate is reduced to an equivalent orthotropic plate, a
resiliently mounted mass to a spring-mass system, and mode shapes of the plate are assumed with
comparison functions consisting of Euler beam functions.

The proposed formulae give results in good conformity to both numerical results based on
Lagrange’s equation of motion and experimental results for in-phase modes of the coupled system.

For out-of-phase modes the conformity is assured only in cases that the natural frequency of the
attached system is less than a half of that of the stiffened plate.

It is also found that a resiliently mounted mass having its own natural frequency of about two
or more times that of the stiffened plate can be reduced to a concentrated mass with assurance
of a few percent error in the frequency.
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