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ABSTRACT 

This work proposes to evaluate, from a quantitative point of view, ductile failure in steels using the 
strain localization analyses proposed by Rice [1] and in particular with the imperfection approach. 
Recently, this framework has been compared to results obtained with more detailed unit cell analyses 
[2] [3] and proven to be a valuable tool to gain qualitative knowledge on ductile failure. This study 
builds upon these results and extend the application of the strain localization analyses with the 
imperfection band approach to quantitative predictions of ductile failure initiation in various steel 
alloys. Several steel alloys subjected to nearly proportional [4] and strongly non-proportional loadings 
[5] are used to evaluate the accuracy of this method. The obtained results show that strain localization 
analyses, using the imperfection band approach, have not only the potential of giving qualitative 
information about ductile failure but also that quantitative data can be obtained with a proper 
calibration. 
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