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GRAPHICAL ABSTRACT

e The effect of increasing the
parabolic curvature of the shell on

the natural frequency

¢ Investigating the effect of shell
thickness on nonlinear behavior

caused by increased curvature

« Investigating the effect of the added
mass caused by the interaction of the
shell with the fluid on increasing the

curvature of the shell
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The extensive applications of stiffened shells in shipbuilding necessitate a
thorough understanding of the dynamic behavior of vessel hull structures
within their actual operational environments. Among various factors,
fluid-structure interaction and parameters influencing hull geometry are
particularly significant. This study investigates the modal analysis of
stiffened metallic parabolic shells, employing the finite element software
ABAQUS. The primary focus is on the impact of transverse parabolic
curvatures on the shell's fundamental natural frequency under different
fluid-shell interaction scenarios. To validate the numerical method, the
effect of wetted surface area on the vibrational frequencies of cylindrical
shells in contact with water was assessed at various immersion depths.
Evaluation of 80 extracted vibrational modes across four shell thicknesses
revealed a distinct frequency peak at a specific curvature (C/b = 0.1).
Notably, the location of this peak remained independent of changes in
shell thickness and water contact height, being solely dependent on shell
geometry (shape and curvature). The peak frequency value increased with
increasing shell thickness. In the absence of water contact (a0), this trend
was observed at thicknesses of 5 to 20 mm, with peak frequencies of
28.916,41.383,44.481, and 47.923 Hz, respectively.
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