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ABSTRACT 

The single edge-notched tension (SENT or SE(T)) test uses a low-constraint specimen geometry to 
determine the elastic-plastic fracture toughness of relevant linepipe steels.  Application of the results 
include, but are not limited to, design methods, material selection, structural integrity assessment, fitness 
for service (FFS) and engineering critical assessment (ECA).  Until recently, industry and government 
researchers have developed and published recommended practices without consensus from standard 
development organizations.   A test standard was recently issued in 2014 by the British Standards 
Institution as BS 8571, and there is an ongoing effort to publish a robust standard test method within the 
American Society of Testing and Materials (ASTM International).  Standardization of any test method 
should consider the influence of physical measurements on the results of the test.  Generically, all 
measurements have uncertainty, and a standardized test method endeavors to produce results with a 
minimum uncertainty, as well as known precision and bias so that the results can be intelligently used 
for their intended purpose.  This paper reviews the measurement techniques and procedures from each of 
the published recommended practices and BS 8571 and provides further guidance on specific techniques 
and procedures with respect to uncertainty. 
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INTRODUCTION 

Like most intrinsic material properties, fracture toughness cannot be directly measured and compared to 
a Base Unit in the International System of Units (SI).  The most basic definition of fracture toughness is 
the ability of a material containing a defect to resist fracture.  A variety of physics-based approaches 
have been applied to describe this ability to resist fracture; these often include a differentiation between 
initiation and propagation.  The details of which approach is applied to different materials or conditions 
are irrelevant for this review.   

The three published industry-recommended practices reviewed here include; Fracture Control for 
Pipeline Installation Methods Introducing Cyclic Plastic Strain by Det Norske Veritas (DNV) [1], 
Measurement of Crack-Tip Opening Displacement (CTOD) Fracture Resistance Curves Using Single-
Edge Notched Tension (SENT) Specimens by ExxonMobil [2], and Recommended Practice: Fracture 
Toughness Testing Using SE(T) Samples with Fixed Grip Loading by CanmetMATERIALS [3].  While 
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