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Highlights 

 Breathing cracks are modeled as bilinear stiffness which is then incorporated into general FE 

models to establish for the first time the existence and the salient characteristics of higher-order 

FRFs; 

 A very accurate and robust correlation technique is proposed and used to extract very 

accurately harmonic components present in overall nonlinear vibration responses which are 

usually orders of magnitudes smaller and are hence difficult to estimate using conventional FFT 

based signal processing; 

 A crack detection and identification method is subsequently developed which has been shown 

to be reliable, accurate and robust in the presence of measurement uncertainties; 

 Practicality and numerical performances of the proposed methods are demonstrated through 

extensive case studies based on a very general GARTEUR structure used in an Eurowide 

test/analysis correlation exercise. 
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