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This thesis presents a variational model formulation that can be used for analyzing static
equilibrium of three-dimensional steady-state behavior of an extensible marine cable in cylindrical
coordinates. The virtual work-energy functional, which involves virtual strain energy due to cable
stretching, and virtual works done by the gravitational, inertial, and external drag forces, is
formulated. Euler-Lagrange’s equations, obtained by considering the first variation of the
fundional, are identical to those obtained by equilibrating forces on a cable infinitesimal segment.
The nonlinear static problem is numerically solved by using the finite element‘method. The
numerical investigations are carried out for the case of a specified top tension, whereas the specified
cable unstraincd length case can be applied in the algorithm procedure. The validity of the preseat
mede! and the influence of various geometrical parameters on the cable equilibrium configuration
are demonstrated. The effects of cable extensibility and the omnidirectionality of current actions are
presented and discussed. The results of this study are compared with the previous study and they are

found to be in a very good agreement.





