THESIS INFORMATION
Thesis title: Developing numerical methods for analyses and optimization of the stiffened plate and shell structures. 
Speciality: Mechanics of Solids.
Code: 62 44 21 01
PhD Student: BUI XUAN THANG
Academic year: 2012
Supervisors:
- Assoc. Prof. Nguyen Thoi Trung

- Prof. Ngo Thanh Phong 

At UNIVERSITY OF SCIENCE – VNU.HCMC
1. ABSTRACT:

The thesis studies behavior and optimization of stiffened plate and shell. Static, free vibration and buckling analyses are investigated by the new smoothed finite element method called CS-DSG3 using a linear triangular element. Based on analyzing static and free vibration behavior by CS-DSG3 combined with an adjusted Differential Evolution algorithm (aDE) in order to optimize the stiffened structures. Mathematical model for the problems is established by using the Mindlin-Reissner plate (or flat shell) theory and the superposition principle for adding the energy of plate (or flat shell) to the energy of stiffeners. The weak form of the problem is established by the Hamilton’s principle. Numerical methods in the thesis are programmed by Matlab software. The accuracy, reliability, and efficiency of the proposed method is veriﬁed by comparing its numerical solutions with those of analytical solutions, experimental results and others available numerical results.
2. NEW RESULTS 
The thesis achieves two new results following
- Develop the smoothed finite element method (CS-DSG3) using the three-nodes triangular elements in order to calculate the behavior of stiffened plate and shell. The CS-DSG3 element is a linear triangular element so that its computation cost is lower than those of other plate elements. The CS-DSG3 element not only inherits the advantages of the original DSG3 element but also overcomes the drawbacks of the DSG3 element.  
- Develop an adjusted Differential Evolution algorithm (aDE) and then combine effectively with the smoothed finite element CS-DSG3 for the static and fundamental frequency optimization of folded laminated composite plates.
3. APPLICATIONS/ APPLICABILITY IN PRACTICE OR QUESTIONS AND PROBLEMS FOR FURTHER INVESTIGATION
The results of the thesis can be directly used in calculation and optimization of the stiffened plate and shell structures in practice. The research results can also be integrated into structural analysis and optimization software, especially the stiffened plate and shell construction. In addition, the research results obtained will be used in postgraduate study and be a useful reference for researchers in Computational Mechanics.
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