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Abstract

Local buckling due to excessive compressive strain generated by bending and/or longitudinal
compression is one of the main threats to pipeline integrity. Strain-based design and assessment
(SBDA) methods have been developed for designing and maintaining pipelines under high
longitudinal strain. In SBDA, the resistance to local buckling is often measured by compressive
strain capacity.

Extensive work has been performed on the compressive strain capacity of pipes through both
experimental and numerical modeling. Models for calculating the compressive strain capacity
have been developed over many decades. Some earlier models were developed using
experimental test data of low strength linepipes. High strength linepipes are being increasingly
used for the construction of new pipelines. The applicability of the existing models to modern
high strength pipelines needs to be evaluated.

In this paper, selected compressive strain capacity models were reviewed and evaluated. An
experimental database of 61 experimental tests from public-domain publications was created.
Approximately 34% of the testing data are from high strength pipes (primarily X80). The
calculated compressive strain capacity from the selected models was compared with the test
results. The performance of the selected models was evaluated and the applicability of the
models to the linepipes of different strengths was discussed.
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