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This paper, is devoted to the study of the effects due to continuous spatial variation of the bending 

stiffness on bending of thin plates. The gradation of the Young modulus across the plate thickness 

gives rise to coupling between the in-plane and deflection deformations. Furthermore, in contrast to 

the homogeneous plate, the generalized plane stress conditions are not valid any more. In the case 

of in-plane variability of bending stiffness, the governing equations become the PDE with variable 

coefficients. Mesh-free formulations based on either local integral equations (weak formulation) or 

collocation of PDE at interior nodes (strong formulation) have been developed, with using meshless 

approximations for spatial variations of field variables. In order to eliminate the higher order 

derivatives from the formulation, we proposed the decomposition of the 4
th

 order PDE into two 2
nd

 

order PDE with introducing a new field variable. 
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