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Analysis of casing collapse pressure based on energy balance method
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Abstract: The mechanics model was built up to calculate the collapse pressure of casing according to the force state and de-
formation behaviors of casing subjected to external pressure, based on energy balance method. The deformations of casing
were divided into elastic and plastic deformations. The collapse pressure calculating equations of casing were deduced by the
mechanics model. The influences of initial ovality, yield stress and diameter-thickness ratio on collapse pressure of casing
were discussed. The collapse pressures of six V140 casings were tested and calculated by full-scale experiments and available
method respectively to verify the calculating results. And also, the finite models (FM) were set up to simulate the casing
subjected to external pressure. The comprehensive results indicate that the mechanics model agrees well with the experiment
testing data, 1SO/TR104002007 (E) code and FM results. The mechanics model is satisfied with the engineering demands.
The elastic and plastic collapse pressures of casing decrease with the initial ovality and diameter-thickness ratio increasing.
The collapse pressures of casing increase with the yield stress increasing.
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Fig.1 Schematic diagram of casing elastic deformation
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Fig.3 Influence of different parameters on collapse pressure of casing
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of collapse pressure
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Fig.4 Comparison of this result and finite element solution
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