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The three-dimensional contact problem for a composed elastic rough wedge is investigated when an outer face is subjected to sliding support. The wedge is composed of two wedge-shaped layers with different angles with the help of sliding support. One of the layers is supposed to be incompressible. The method of Fourier and Kontorovich–Lebedev integral transformations is used for deriving the contact problem integral equation. The kernel of the contact problem integral equation depends on an auxiliary function, which satisfies a Fredholm integral equation of the second kind. The contact domain and the principal mechanical characteristics are determined with the help of the method of nonlinear boundary integral equations. A similar problem for a homogeneous wedge was considered earlier.
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Green's tensor is constructed for describing an anti-plane problem to estimate diffraction waves from an object between two elastic layers. The Kirchhoff–Helmholtz integral formula is utilized to obtain a system of Fredholm integral equations of the second kind regarding the displacement fields on the object boundary. Two fast iterative methods are presented for calculating the scattering waves by 2D buried objects of arbitrary shape between two layers. In particular, we discuss and calculate the displacement fields over the upper and the lower half-boundary for elliptical and circulate the displacement fields over the upper and the lower half-boundary for elliptical and circular shapes between two layers of constant thickness. The present work deals with the direct diffraction problem, in order to solve the inverse problem.
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