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ABSTRACT

The free vibration characteristics of cylindrical shells on inclined partial elastic foundations are in-

vestigated by an analytical method. The cylindrical shell is partially surrounded by the elastic foun-

dations, these are represented by the Winkler or Pasternak model. The area of elastic foundation is

not uniform and varies along the axial direction of the shell. The motion of shell is represented by

first-order shear deformation theory(FSDT) to account for rotary inertia and transverse shear strains.

The governing equation is obtained using the Rayleigh-Ritz method and a variation approach. To val-

idate the present method, the numerical example is presented and compared with the present FEA

results. The numerical results reveal that the elastic foundation has significant effect on vibration

characteristics.
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Fig. 1 Coordinate system for a cylindrical shell on a

inclined partial elastic foundation
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Table 1 Comparison of the dimensionless frequency
parameters of the cylindrical shell on an
inclined partial elastic foundation

Symmetric mode Antisymmetric mode
Mode . "
Analysis| FEM | R.E. |Analysisy FEM | R.E.
1 2.0172 | 2.0063 | 0.54 | 1.8922 | 1.8891 | 0.14
2 | 3.1325 | 3.1050 | 0.86 | 3.0109 | 2.9945 | 0.48
3 | 3.5482 | 3.5313 | 0.49 | 3.6281 | 3.6179 | 0.30
4 | 42316 | 4.1895 | 1.06 | 4.3706 | 4.3333 | 0.84
5 | 48810 | 4.8453 | 0.79 | 4.9482 | 4.9355 | 0.27
6 5.2478 | 52156 | 0.68 | 5.1583 | 5.1497 | 0.18
7 | 5.5346 | 5.4808 | 0.91 | 5.7679 | 5.7636 | 0.07
8 | 63218 | 6.2457 | 1.29 | 6.0372 | 5.9971 | 0.66
9 | 67900 | 6.7602 | 0.40 | 6.6864 | 6.6275 | 0.88
10 | 7.0789 | 6.9449 | 1.99 | 6.8085 | 6.7636 | 0.66
* . Analysis—FEM
Relative Error = —FEM <100
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