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In this talk, we present an extension of  the direct integration method toward 
the elastic analysis of plane-deformed multi-layer semi-Infinite solids. The central 
idea implies the combination of the direct integration method and the single solid 
method for the analysis of stratified solids. The conventional scheme of the direct 
integration method allows for the derivation of the governing equation on the basis 
of the compatibility equation in terms of stresses. In the case of multilayer 
structures, this is concerned with certain complications because the material 
properties, which are involved into this equation, may exhibit discontinuous 
behavior at the layer interfaces. In order to overcome this difficulty, one may 
engage the generalized derivative apparatus. However, this approach is quite 
limited for multidimensional problems. 

   
Fig 1. Scratch of the considered multilayer half-space  

which models a medium with a multilayer coating. 
In order to overcome this difficulty, we modify the conventional scheme of 

the direct integration method and apply this approach towards the compatibility 
equation in terms of strains. In contrast to the one in terms of stresses, the former 
equation does not involve the material properties profiles and hence is irrespective 
of the mathematical model of the Hooke’s law. As a result, we have managed to 
avoid the generalized derivatives which allowed for extension of this approach 
towards the multidimensional problems. We demonstrated the efficiency of this 
approach by constructing a comprehensive solution to a two-dimensional elasticity 
problem of a multilayer half-plane (Fig. 1). 
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