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Adhesive joints due to having low stress concentration, capability of joining and sealing simultaneously, etc., are the 

most suitable joints for composite structures. In the most previous analytical methods, adhesive layer is assumed to be 

very thin and through thickness stress distributions are ignored [1, 2]. Experimental results have shown that the load 

carrying capability decreases when the bondline becomes thicker [3] and design of thick layer adhesive joint, with the 

previous methods may cause to failure due to incorrect design. 

 In this paper, a mathematical model is presented based on energy and variational methods for through thickness stress 

analysis of adhesively thick bonded joints. In this model adherends are orthotropic laminates with general stacking 

sequences that modeled as Timoshenko beams. It is considered adhesive layer is homogenous and isotropic material and 

displacement components of each point of adhesive layer are determined as functions of displacements and slops of 

upper and lower adherends in that horizontal position. In this method by considering constitutive, kinematics and 

equilibrium equations, sets of differential equations for each zone of the joint are derived. The governing equilibrium 

equations (in each zone) are solved analytically and shear and peel stresses in each point of adhesive layer and 

deflections, stress and moment resultants in the adherends are determined. An example of adhesive joint is solved by 

this method and the results are compared with the previous researches considered thin adhesive layer assumption.  
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