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A review on collapse failure mechanism and

safety evaluation of flexible pipes carcass
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Abstract: As the most commonly used un-bonded flexible riser for ultra-deepwater oil and gas development, it is used to connect
subsea wellheads and offshore platform. The depth of offshore oil and gas development has exceeded 3000m, and the ultra-high
hydrostatic pressure is one of the main challenges in flexible pipe design. Accurately predicting the collapse pressure of flexible riser
provides a basis for the design and integrity of flexible pipeline structure. However, the collapse pressure of the flexible riser is related
to the geometry and the interaction of the carcass. Accurate and efficient prediction of the collapse pressure becomes extremely
challenging. Based on the research on the collapse failure mechanism and the prediction methods of collapse pressure of flexible pipes,
the weakness in the current flexible carcass collapse analysis is pointed out so as to lay the foundation for the future structural design of
un-bonded flexible pipes.
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Fig. 1 Illustration of un-bonded flexible pipe Fig. 2 Summary of flexible pipes failure events
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Fig. 3 Carcass collapse mechanism for single layer, two-layer and three-layer pressure sheaths
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Fig. 4 Equivalent cross-section of carcass layer S carcass profile and equivalent cross-section
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