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Abstract 

This article presents damage locating indices based on normalized modal macrostrain (MMS) as 
improvement on the typical curvature-dependent methods. Vulnerability to noise and the use of 
numerical differentiation procedures are the key factors for the poor performance of many 
curvature-dependent methods using displacement mode shapes. Whereas dynamic distributed 
strain measurement data from long-gauge FBG sensors have significantly improved the 
performance of many damage identification methods, the sensitivity to local damage diminishes 
as the gauge length increases. The proposed model-free damage identification techniques based 
on normalized MMS vectors are successfully implemented to locate damage in beam-like 
structures through numerical simulations and experimental verifications. The unique advantages 
of the techniques are their simplicity, robustness to noise, ability to precisely identify small 
damage extents, and localize single and multiple damage states using limited measurable modes 
from few sensors. 


