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The novel manufacturing techniques of composite laminates are leading to a reduction in the 

amount of defects present at the mesoscale level of variable stiffness plates (VSP), see for instance 

the Continuous Tow Shearing [1] method that permits to avoid the misalingments and skip the 

presence of gaps and/or overlaps among tows. Nevertheless, the inner constituents of the 

composite material might not be flaw-exempt, e.g: void content, variation in the fibre volume, 

presence of different phases, etc.  This fact leads to the need of a multiscale analysis of the  whole 

VSP, which have been demonstrated to be computationally expensive for classic composite 

structures. In the recent years, the Carrera Unified Formulation (CUF) [2] has been extended to 

the micromechanical [3] and multiscale [4] analysis of material composites, providing solutions 

that required fewer number of degrees of freedom and, thus, a reduction in terms of CPU time.  

By using the CUF framework, extended to both VSP [5] and micromechanics, this work aims to 

show how variations in the fibre volume content of the material affect the buckling performance 

of VSPs. For doing so, stochastic fibre volume fields are generated by means of the Covariance 

Matrix Decomposition (CMD) [6]. Each component of the random field is assigned to a 

micromechanical model in order to homogenise the material elastic properties, thus leading to a 

spatially varying distribution of such properties.  
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