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Design of Dynamic Free Span for a Subsea Pipeline: Application to the
Gas Fields in the South of East Sea of Korea
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Abstract [ ] Subsea pipelines have an important role in the overall tasks of offshore oil and gas production but
arc exposed to various hazards with high potential risks of damage resulting in serious economic loss and
impact on ocean environment. In this paper, the dynamic free span is analysed, which is one of main risk
factors against the safety of subsea pipelines and the allowable length of dynamic free span which is important
for the design of subsea pipelines is determined. The allowable free span length is examined by considering
the relationship between vortex shedding frequency and natural frequency of pipeline free span, and the
variation of the allowable length is analysed for different boundary conditions of pipe ends. The free span is
regarded as a beam on elastic foundations and the boundary condition of the beam is generalized by modelling
as restrained by linear and rotational spring at each end. A non-dimensionalized curve is obtained to facilitate
the determination of exact allowable length of dynamic free span for subsea pipelines and is applied to the
pipelines which is to be installed in the gas fields of the south of East Sea of Korea.
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Fig. 1. Location of gas fields in the 6-1 mining block
in the south of East Sea of Korea.
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Fig. 2. Vortex-induced oscillations (Mousselli, 1981).
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Fig. 3. Reduced velocity vs. Reynolds number (DnV,

1981).
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Fig. 4. Free span configuration of a pipeline.
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Fig. 5. Model of free span beam on elastic foundations.
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Fig. 6. Non-dimensionalized allowable span length vs.
rigidity of boundary conditions.
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