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ABSTRACT 

Genetic Algorithm has been actively researched by our team at IIT delhi for its 

implementation for topology optimization from last many years and other 

researchers around the globe. Several strategies have been suggested for reduction 

of computational effort and these algorithms have been implemented which has lead 

to tremendous improvement of computational efficiency of genetic algorithm. 

Several new strategies have been proposed in this work to improve upon the 

computational efficiency of GA. Plates and Shells are the most widely used 

structures in civil, aerospace, marine and automobile industry as it uses the material 

in an efficient manner to resist external load. However, loading can be complex 

and they can occur in a variety of combination and it is essential to ensure that the 

structure is strong, stiff and resistant to failure while material economy is important. 

In the present investigation GA has been used for topology optimization of 

plates and shell problems. The formulation considered is of compliance 

minimization subject to volume constraint and weight minimization subject to 

multiple loading conditions and several displacement constraints. The investigation 

is mainly focused on latter type formulation because it is more realistic and 

practical and analogous to actual problem situations. A critical comparision of 

method has been done with artificial density method. Formulation of weight 

minimization problem with several displacement constraint has been done in 

straight forward manner instead of weighted approach. The artificial density 

method has been implemented with sequential linear programming with move 

u'1 



limits solver. Topology optimization of plate and shells undergoing large deflection 

has been done with artificial density method. The derivative has been calculated 

using adjoint method and these derivatives are compared using finite difference 

method. Artificial neural network(ANN) has been investigated for implementation 

in genetic algorithm. Optimization frame work has been proposed for the 

implementation of ANN with GA. 
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