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Abstract 

 
In recent years, the applications of composite layered systems have increased 
tremendously in automotive, aerospace, mechanical, and structural engineering 
industries. The main advantages of composite systems over the conventional 
structures are their high strength-to-weight and stiffness-to-weight ratios. 
However, their mechanical behavior could be considerably affected by the type 
of the connection between the constituents. For instance, in some widely used 
composite structures in civil engineering, such as nailed, glued or bolted layered 
wood systems, wood-concrete or steel-concrete systems, an absolutely stiff 
connection between the layers can hardly be realized in practice. As a result an 
interlayer slip and uplift between the layers could develop, which can, if it have 
a sufficient magnitude, significantly affect the mechanical behavior of the 
composite system. The presentation will thus be related to the analysis of the 
mechanical behavior of layered composite beam-columns with compliant 
interfaces. The emphasis will be given specially to the two-layer composite 
beams and columns subjected to static loads and fire as well. The elastic and 
inelastic bending and buckling behavior of these structures will be investigated 
in detail. Analytical and numerical results will also be presented and discussed. 
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