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Pipe’s offset analysis for a pipeline transporting under action
of external fluid considering fluid-solid coupled effects
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Abstract:  The effects of a pipeline-external fluid interaction on the offset of the free end of the pipe was analyzed
with numerical methods considering a fully coupled fluid-structure interaction ( FSI) . The fluid domain and structural
domain were described with an arbitrarydagrangian-Eulerian ( ALE) formulation. A vertical cantilevered lifting pipe was
taken as a study object. Its fluid-solid coupled characteristics were studied with the FE software ADINA. The results
showed that either its upper end is fixed or hinged the pipe’s offset variation is not obvious when the external fluid impacts
the piple at different speeds the maximum offset appears at the free end; with increase in the speed of the external fluid
the maximum offset variation in X-direction is always less than that in Y-direction the minimum offset variation in X—
direction is larger than that in Y-direction; under the impact of the external fluid with the same speed the minimum offset
in Y-direction with the upper end fixed is slightly larger than that with the upper end hinged both of them become greater
when the external fluid speed is 0. 3m/sec.
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Fig. 1 Deep-sea mining system schematic
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