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Abstract

Materials fail at a point in a structure when the stress at that point surpasses the strength of the material. This
indicates that stress would be an ideal parameter to monitor, however, practical stress monitoring is not
possible in real-life settings. Mechanical strain component is a parameter directly correlated to stress, and thus
changes in the stress fields are reflected into changes in the strain field. Hence, the first signs of mechanical
damage to a structure often occur in the form of strain-field anomalies. Typical examples are non-structural
cracks in concrete (as early indicators of damage caused by frost, alkali-reaction, overloading, rheological
effects or corrosion in reinforced bars), as well as cracks and bowing in steel (as early indicators of fatigue
and loss of local stability). Consequently, strain has an excellent potential to enable effective Structural Health
Monitoring (SHM) solutions. The aim of this seminar is to present the recent advances on strain-based SHM
carried out at SHMIab of Princeton University. Focus is on the methods that can be universally applied to
numerous types of structures. The first presented set of methods is related to global SHM based on parallel
topology of discrete long-gauge fiber-optic strain sensors. It combines long-gauge strain measurements with
innovative algorithms for assessment of universal parameters of beam-like structures, such as the location of
the neutral axis and prestress force distribution. Follows set of methods related to integrity monitoring based
on 1D distributed fiber-optic strain sensors and a novel 2D sensing sheet based on large area electronics.
Performances of the methods are evaluated on real bridges, the Streicker Bridge at Princeton University
Campus and US202/NJ23 overpass in Wayne, NJ.
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