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11. Summary of the new findings of the thesis:  

- The general solution for vibration shape of FGM beams with multiple cracks has been 

established on the base of Timosshenko beam theory, power law of maaterial grading, 

actual position of neutral plane in the beam and double spring model for crack. 

- The transfer matrix method was developed for continuous FGM beams with multiple 

cracks, allowing to simplify the calculation of eigenfrequencies of the beams 

(disregarding the calculation of reaction at the intermediate supports of the beams). 

- Natural frequencies of cracked homogeneous beam with intermediate supports have 

been thoroughly examined as a particular case of the FGM beam. It was revealed that the 

intermediate supports make significant effect on the frequency spectrum of the beam. 

Especially, presence of the intermediate supports makes the same natural frequencies 

appeared for beamss with different boundary conditions. Such the frequencies are called 

the support frequencies. 

- The effect of cracks and material properties as well as the beam slenderness ratio on the 

natural frequencies of the continuous beams has been comprehensively studied. In 

particular, it was pointed out that, likely to the single span beam, there exist positions on 

the continuous beam where crack appeared do not change a certain frequency. Such 



positions are called frequency nodes. It has been shown that crack occurring at a support 

may not affect a certain frequency, but it makes significant change in other frequency. 

All of these observations are important information for detecting cracks in continuous 

FGM beams by natural frequencies. 
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