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ABSTRACT

This talk explores how vibration-based Structural Health Monitoring (SHM) is used to
keep critical infrastructure safe in the world's most unforgiving environments. Rather than
relying on theoretical models, actual data from three landmark projects is presented that
faced extreme climate and geological pressures. In the Norwegian Arctic, results from
the old Hergysund Bridge are discussed, focusing on how longterm monitoring tracks
structural changes during intense sub-zero cycles. Additionally, findings from the
Skattgrsund Bridge — the longest bridge in the Arctic that went through vibration based
spot analysis campaign are also presented. The focus then shifts to Italy’s high-seismic
regions, specifically the Basilica of Saint Francis of Assisi. Here, the challenge is
protecting a UNESCO World Heritage site without invasive testing. Vibration analysis
allows us to baseline the Basilica's dynamic behavior, which is essential for assessing
its stability after an earthquake. By comparing these Arctic and Mediterranean cases, we
show that vibration analysis isn't just a diagnostic tool; it is a practical necessity for
proactive engineering in an era of climate instability.



