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STABILITY OF THE SUPPORT LAYER IN TWO-LAYER SYSTEM 
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Elastic circular arch system consisting of two layers generally with different mechanical characteristics 
is considered. The top layer is loaded by uniformly distributed normal load which does not change its 
direction during process of deformation. Rectilinear borders of both layers are clamped. At the initial 
state there are zones of coupling c and of smooth contact d on the common border  of layers, 

where dc . It is supposed that zones of coupling remain unchanged during the process of 

deformation. In particular, zones c  may not exist. During the process of deformation, the buckling of 
layers may occur caused by local loss of stability.  
The purpose of the investigation is to assess the critical loads and to obtain possible equilibrium 
configurations of the system depending on values of its geometrical and physical parameters. The 
problem is considered within the framework of plane geometrically nonlinear theory of elasticity with 
use of Lagrangian formalism. Numerical results were obtained with use of FEM technique. 
The phenomenon of local buckling of the bottom layer in curvilinear two-layer system at presence of 
unilateral constraints is caused by existence of isolated equilibrium branches of nonlinear solutions. It 
makes the linearized approach unacceptable in these cases for the estimation of the real state. 
Depending on geometry of system the general, local, and mixed forms of buckling are possible which 
have various levels of critical loads. For the certain system parameters the possibility  of buckling 
vanishes. 
The area of existence of local buckling is mainly determined only by the size of zone with unilateral 
constraints and by the thickness of the bottom layer. It slightly depends on geometry and physical 
characteristics of the system.

Key words: plane geometrically nonlinear theory of elasticity, two-layer system, contact interaction, loss of 
stability, buckling. 
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