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The vibration-based global damage detection methods try to extract modal parameters from vibration 
signals as the main structural features and then apply these features to perform damage diagnosis. For 
a beam structure, the vibration signals are usually lateral acceleration, velocity or displacement. As a  
result, the extracted mode shapes are "lateral displacement" mode shapes. In this study, the "rotatory 
displacement" mode shapes were extracted from the macro-strain vibration signals. These rotatory dis-
placement mode shapes were employed to detect damage of a beam structure utilizing the local flexibil -
ity method. The proposed method was verified by numerical studies of a simply supported beam. The fi-
nite element model was constructed using the ANSYS software with solid elements. The exact mode 
shapes and natural frequencies of the intact and damaged cases were obtained from modal analysis of 
the finite element model. The effects of the number of modes, damage locations and noise in the modal  
parameters on damage detection results were discussed in the numerical studies. The results illustrate 
potential  feasibility  of  the proposed idea and the potential  advantage of  utilizing macro-strain  mode 
shapes over the lateral displacement mode shapes in noisy conditions. However, further experimental  
research is necessary to verify the applicability of the proposed approach to real structures.
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