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Abstract

This is the first paper in a three-paper series on the tensile strain design of pipelines. The
formulation of the multi-tier models [1] and evaluation of the models against experiment data [2]
are presented in two companion papers. This paper starts with an introduction of general concept
of strain-based design. The central part of the paper is then devoted to the tensile strain capacity,
including (1) physical process of tensile strain failure, (2) limit states of tensile strain failure and
associated toughness representation, and (3) fundamental basis of tensile strain models. The most
significant part of the fundamental basis, the limit state of tensile failure and associated
representation of the material’s toughness, is given the greatest amount of attention.
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