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In this thesis, a method to analyze free vibrations behavior of in-plane extensible
submerged cables in polar coordinate is presented. In the analysis, the virtual work-energy
functional of the cable is formulated, which involves strain energy due to axial stretching and
virtual work done due to other external forces. The equations of motion are obtained by
considering the difference between Euler’s equations and equilibrium equations. The Galerkin
finite element method is used to obtain the mass and stiffness matrices. For free vibrations, the
inverse iteration method is used to calculate the natural frequencies and corresponding mode

shapes.

The natural frequencies and corresponding mode shapes are determined, which are
compared with the previous study and they are found to be in a good agreement. From the
parametric study, due to the limitation of the model, it is found that the value of the stiffness
matrix is affected by the polar angle ( £) used in the calculation. Consequently, it has effect on

the frequency avoidance pattern.





