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11. Summary of the new findings of the thesis

- The thesis develops the homogeneous stiffener approach for FGM shell structures. By using this approach, the governing equations of nonlinear dynamic stability and nonlinear vibration of ES-FGM doubly curve shallow shell, circular cylindrical shell, toroidal shell segment and axisymmetric shallow spherical shell.

- For dynamic buckling analysis, the thesis obtained the new results of critical buckling of many structures: Perfect and imperfect cylindrical panel, doubly curve shallow shell, circular cylindrical shell, toroidal shell segment and shallow spherical shell with and without stiffener system. One-term and three-term solution forms are flexibility used.

- For nonlinear vibration, the thesis obtained the new results of dynamic characteristics of many structures in implicit form as: frequency of linear and free vibration, frequency-amplitude relation of nonlinear vibration. The obtained dynamic responses show special phenomenon in vibration procedure of structures.

- Effects of stiffeners, geometric and material parameters, external load types… on the dynamic response of structures are numerically investigated.

12. Practical applicability, if any:

- The significance remarks of this thesis may be used as important references for engineering designs.  

13. Further research directions, if any

- Research on nonlinear dynamic of eccentrically stiffened FGM plates and shells subjected thermal loads and thermo-mechanic combination loads.

- Research on nonlinear dynamic of eccentrically stiffened FGM and FGMC plates and shells by using first and higher order shear deformation theories.

- Research on nonlinear dynamic of FGM and FGMC complex form structures as conical shell, annular spherical segment, revolution shells…

- Research on nonlinear dynamic of multi-joint shell, elastic or discontinued boundary shell… made by FGM.
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