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Abstract 

Methodological approaches for vibration analysis of multi-cracked Timoshenko beams under moving 

mass as well as for multi-crack identification based on the Huang Hilbert transform (HHT) have been 

elaborated. A multi-cracked Timoshenko beam is considered where the cracks are assumed to be open 

and modeled through rotational and translational springs. Due to multi-cracks and to the moving mass, 

a piecewise domain and coupling effects are resulted. To handle these effects, a methodological 

approach based on the differential quadrature method (DQM) is developed in space and time domains. 

A multimodal analysis and a numerical procedure based on the time-DQM are elaborated. Accurate 

results can be obtained with very few discretization points. Free and forced linear vibrations of thin 

and thick beams with an arbitrary number of cracks are investigated. Under moving mass with various 

speeds, the forced vibration responses are numerically obtained. Huang Hilbert transform, empirical 

mode decomposition and instantaneous frequencies are performed leading to an accurate multicrack 

identification for a large number of cracks. The identification process based on the forced time 

response is largely better than that based on eigenmodes and this identification can be highly improved 

by adjusting the mass and speed of the applied moving mass.  
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