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Formulas for Determination of Fundamental Periods
of Cylindrical Shells in Contact with Liquid
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Abstract

The fundamental period of a cylindrical shell in contact with liquid is probably the
first item of interest in the dynamic analysis. This paper presents simple practical for-
mulas for estimating the fundamental periods of the cantilever shells in beam~type (n=1)
motion. The formulas are obtained by using Dunkerley’s approximation in combination
with the collocation method developed in the authrs’ past work and by considering both
the shell mass and the liquid mass. The formulas are applicable to the following types of
shells: (1) the liquid is contained within the shell; (2) the shell is submerged in the lig-
uid; and (3) both sides of the shell are in contact with the liquid. A comparison with
other solutions suggests that the proposed foumulas provide satisfactory accuracy for a
wide range of shells. In addition, the formulas presented are useful not only for a better
understanding of the vibration characteristics of the shell but also available for a check
on ther numerical methods.
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