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Abstract 

Laminated glass is made by “sandwiching” two glass sheets and a polyvinyl butyral (PVB) 

interlayer in between them. When it is broken, the interlayer in between the glass layers can 

stick them together. Since the laminated unit is broken into many small pieces of glass without 

sharp edges during natural and man-made disasters, the hazard of sharp missiles reduces. They 

can be widely applied in building, architecture, automotive, transport industries.   

Laminated glass can easily undergo large displacements even under their own weight. In order 

to explain their true behavior, they should be analyzed by using large deflection theory to 

represent nonlinear behavior. In this study, a nonlinear mathematical model is developed for 

the analysis of laminated glass plate which is free in two directions and restrained in the other 

directions.  The assumptions of model will be verified by using the results of developed finite 

element model. 

Five nonlinear partial differential equations which govern the behavior of  laminated glass unit 

are derived by employing variational principles and minimum potential energy concept. Finite 

difference method is employed to solve the coupled differential equations and they are 

converted into a system of matrix equations. The matrix systems are solved by applying 

iterative procedure. Problems occurred in getting convergent sequence generated by the 

employed procedure are overcome by employing variable underrelaxation factor. The 

procedure developed to solve the differential equations provides not only less storage but also 

less calculation time, which is a substantial advantage in computational mechanics problems. 
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