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Abstract

The stresses induced in submarine pipeline during installation for static
analysis are investigated using the finite element method. Static analysis
of pipelines during installation is characterized by a combination of
geometrical nonlinearities and extreme flexibilities of the system,
Considering that the pipeline is an elastic body, and that both the pipe
and the vessel are not subject to environmental loads. This thesis
considers a issue that is development and validation of a nonlinear FEM
model for simulation and control of the elastic pipeline static using
compute code ANSYS Release 11. In ANSYS program, the pipeline was
modeled by using elastic straight pipe element(Pipel6). An iterative
Newton's method procedure is used to solve the nonlinear system of
algebraic equations, produced by the method, at each timestep. Both the
stiffness and mass matrices for the pipe element are given. And a
technical of contact is adopted to simulate the spaces between the
pipeline and the seabed, by using contact element(CONTACT 178). This
element is capable of supporting compression in the contact normal
direction and Coulomb friction in the tangential direction. The validity of
the pipeline model to get accurate results is tested numerically by
comparing the present results of deflections and bending moments with
the corresponding results of earlier investigations. The deflections and
bending moments for submarine pipeline in various field conditions are
computed and presented in graphical form. The influence of various
parameters such as applied tension force, water depth and pipe wall
thickness are investigated in this thesis, also comparison between J-lay
and S-lay method is performed and presented graphically and discussed.
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