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ABSTRACT:  
From efficient transportation of natural gas produced in remote regions or storage of Oil and Gas (O&G) and their 
derivatives to complex and yet simple specific energy absorption devices for bumpers or anti-collision components, 
accurate and reliable computational tools are highly desired to ensure not only safety operation but also cost-effective 
decision-making process in terms of material selection and operational requirements. In this presentation, we will 
review very briefly some engineering applications, specifically in the O&G industry, where practical computational 
methodologies leverage the most challenging problems related to structural integrity and fracture control in critical 
installations. For instance, in the presence of crack-like defects in line pipes transporting gas mixtures such as CO2 and 
CH4 the thermodynamics of the gaseous fluid becomes increasingly important as it defines the crack arrestability 
property of the material. Other critical examples involving key engineering components include welded joints using 
dissimilar materials such as special corrosion resistance Inconel alloy with less noble X series pipeline grade and strain-
based approach for structural integrity assessment of deployed subsea risers and onshore line pipe network. Overall the 
possible failure mechanisms acting on a structural component can be rationalized into a broad and general fracture 
surface characterizing the actual stress state in conjunction with the amount of local plastic deformation that precedes 
the onset of fracture. Therefore, ductile fracture propagation control is an essential element of the pipeline design. In 
this seminar, certain important aspects of modeling these complex engineering drawbacks will be presented and 
discussed in practical manner.   
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