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Development of dynamic fiber optic sensing technique for early damage detection and
health monitoring system of bridge structures
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Structural health monitoring techniques based on fiber optic sensors are expected
to advance maintenance and disaster prevention practices of bridges recently, however, both FBG( Fiber Bra
gg Gratin?) point sensors and BOTDR/A(Brillouin Optical Time Domain Reflectometer/Analyzera distributed se
nsors still face essential problems. In this study, the advancements of strain sensing techniques based on

both FBG and BOTDR/A techniques are first carried out through developing of long-gage (area) fiber optic
sensors(LG-FOS). Moreover, the modal analysis approach, through which the modal macro strain vector(MMSV)
and other modal parameters can be abstracted, based on the strain distribution measured by distributed LG-
FOS is constructed. Then, the methodologies of monitoring the deformation and early damage detection are p
roposed. Finally, the established practical real-time health monitoring system for existing bridges is dem
onstrated through the installations of several existing bridges.
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