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ABSTRACT

Flexible risers composed of bonded, unbounded or high strength steel or other alloy
materials are slender marine structures which are widely used in offshore production to
convey fluids between the well-head and the surface unit. In deep-water applications,
because of the low bending stiffness when compared to axial and torsional stiffness as
well as owing to vortex induced vibration, a flexible pipe can suffer large displacement
vibrations which demand special geometrically nonlinear dynamic analysis [1].

In geometrically nonlinear deformations due to continuously changing configuration of
the body, an incremental procedure is needed for solving the equations of equilibrium
[2]. Hosseini Kordkheili and Bahai [1] developed a non-linear finite element
formulation for large displacement static analysis of flexible risers. In this paper firstly
the previously published formulation is modified using a particular linearization method
then the further modifications are implemented for nonlinear dynamic analysis of riser
structures due to time dependent (follower) loading condition (fluid flow pressure).

A pipe-soil interaction model is also used to identify seabed boundary condition. The
effects of buoyancy force as well as steady-state current loading are considered in the
finite element solution for riser structures response. The results of some sample
solutions are given to illustrate the accuracy and capability of the formulation.

According to the results, the presented formulation gives accurate results which are
comparable with those given in the literature.
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