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ABSTRACT 

In problems related to the dynamics. of plates and shells, one frequently 

encounters situations involving large displacement and large rotations giving rise to highly 

nonlinear problems. In the first stage, an one dimensional counterpart of governing 

dynamic finite element equation of motions with geometric nonlinearity,namely Duffing's 

equation,has been studied using Incremental procedures Pseudo force,Tangent force and 

Pseudo-tangent force method. The Duffing's equation has been solved using different 

solution schemes such as direct integration and incremental procedures and a critical 

comparative study of responses of different solution schemes has been presented. 

The nonlinear dynamic finite element equations of motion has been discussed and 

various finite element matrices connected with the dynamic equation of motion have been 

derived in a systematic manner. Formulation of dynamic element equations of motion with 

large displacement and small . rotation effects using different methods of incremental 

modal techniques and direct integration method have been discussed. Time dependant 

response have been obtained using direct integration and Incremental modal 

superposition method and a detailed comparison of the solutions has been made. 

The dynamic finite element equations of motion with large displacement and finite 

rotation effects have been derived and the various matrices related to the system have 

been presented. Detailed response studies have been conducted for various practical 

problems and a comparative study has been presented to discuss the role finite rotation 

effects. 



The dynamic finite element equations of motion with large rotation and small 

rotation effects applicable to composite materials have been derived using a layered 

approach. A comparative study of static and dynamic response with the effects of large 

rotation vis-a-vis small rotation formulation for practical problems has been presented for 

several practical problems. A detailed discussion on these results has been presented. 

Detailed discussions of results and suggestions for future research are discussed. 
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