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ABSTRACT

Pipelines are crucial for the offshore industry, ensuring safe and predictable delivery of oil and
gas. From time to time pipelines are impacted by e.g. anchors or trawl gear, thereby denting and
possibly rupturing the pipeline. It has been found through experimental work that fracture typi-
cally initiates in the area beneath the impacting object. Here, the material is heavily compressed
before being stretched during the elastic rebound [1]. By compressing notched specimens of an
offshore steel to various levels of strain, it was shown that increasing pre-compression leads to a
decrease in the subsequent tensile strain to failure [2]. These complex stress and strain histories
make it difficult to predict the onset of fracture numerically.

Localisation analysis has shown good results for cases of proportional loading [3], and is an
efficient method for estimating fracture. This analysis assumes a homogeneously deformed body
with a planar imperfection band. The material outside the band is described by an elasto-
plastic model, while the band itself is modelled by a Gurson-type [4] porous plasticity model.
The deformation gradient from finite element analyses of material and component tests are used
to drive the localisation analyses. This method has been used on an array of experiments from
the literature – including uniaxial tension tests, notched tension tests and compression-tension
tests for non-proportional loading [2]. Preliminary results show that the localisation analysis is
able to capture the trends observed in the experiments, and may thus be a valuable tool when
designing pipelines against an impact scenario.
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