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11. Summary of the new findings of the thesis:  

 Construction of general CFEM shape functions for a wide range of elements for 

two- and three-dimensional problems of solid mechanics. 

 Successful application of CFEM in problems of solid mechanics and fracture 

mechanics, for both homogeneous and functionally graded materials. 

 Successful application of CFEM in analysis of geometrically nonlinear two- and 

three-dimensional problems for nearly incompressible and homogeneous 

materials. 

 Development of new numerical integration schemes, namely the 3D-EM and the 

EF schemes, which requires less quadrature points than the traditional Gaussian 

method and thus computational time is saved, while the accuracy is maintained. 

12. Practical applicability, if any: This dissertation contributes to the computational 

mechanics in further development of a numerical method namely CFEM, as well as a 

new numerical integration scheme alternative to the Gaussian quadrature. The techniques 

proposed by this dissertation can be implemented in commercial softwares. 

13. Further research directions, if any: 



 

 Extension on analysis in-elastic behavior of material, including elasto-plasticity, 

and/or damage initiation and evolution. 

 Incorporation of assumed strain into CFEM formulation, in order to improve 

accuracy in analysis of hyper-elastic solids. 

 Extension of CFEM on modeling the behavior of FGM solids, either intact or 

cracked bodies, under thermo-mechanical load is also an interesting topic, taking 

into account the increasing popularity of FGM in many engineering fields, such as 

aviation, transport and construction. 
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