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Abstract
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This research project investigates influence of transported fluid on static and dynamic
behaviours of marine risers. The internal flow of the transported fluid could have a constant, a
linear, or a wave velocity. The riser pipe may possibly experience the conditions of high
extensibility, flexibility, and large displacements. Accordingly, the mathematical riser models
should be governed by the large strain formulations of extensible flexible pipes transporting
fluid. Nonlinear hydrodynamic dampings due to ocean wave-pipe interactions implicate the high
degree of nonlinearity in the riser vibrations, for which numerical solutions are determined by the
state-space-finite-element-method.

It is revealed that the pipe’'s extensibility is as the key parameter to design variation of
nonlinear behaviours of the tensioned pipe under dominations of the bending and the axial
stiffnesses. In the case where the bending stiffness dominates, the pipe would simulate a
tensioned beam, which undergoes the larger deflections and the lower stability limits under the
higher-extensibility condition. Otherwise, if the axial stiffness dominates the pipe would behave
as a tensioned cable, which experiences the smaller deflections and the higher stability limits for
the higher-extensibility condition of taut cables. As the tensioned cable behaviour is followed,
the transition of mode shapes of the modal vibration could take place due to the avoided
crossing vibration, which is excited by asymmetries of structure and loading.

The effect of intemal flow is to increase all responses, and reduce statical and dynamical
stabilities of the riser pipe. The impulsive acceleration of internal flow could seriously relocate
the vibrational equilibrium positions of the riser pipe. The fluctuation of the pulsatile flow
relatively introduces the expansion of amplitudes and the reduction of frequencies of the riser
vibrations. The pulsatile frequencies of the internal flow in wave aspect could reform the

nonlinear oscillation behaviour of the conveyor pipe.

Keywords: Internal pulsating flow, large strain formulations, extensibility effect, extensible

flexible risers, tensioned pipes.





