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Abstract

The expansion of pipeline transmission networks has increasingly highlighted the importance of
protecting them against hazards, particularly blasts. The application of Fiber Reinforced Polymers
(FRP) is one of the most suitable approaches to achieving this objective. This study presents the
analytical relationships governing the behavior of FRP-reinforced pipelines under blasts, evaluating
the protective effectiveness of FRP in steel pipelines under various conditions through the analysis
of a case study. The results demonstrate that the application of Carbon Fiber Reinforced Polymers
(CFRP) can be particularly effective for protecting thin-walled pipes with shallow burial depths in
hard soils, which are more vulnerable to blasts. Furthermore, FRP material thickness significantly
impacts the resistance of the pipelines to blasts. In certain cases, adopting an appropriate value can
enhance the pipeline blast resistance more than 2.5 times compared to the initial value.
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