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The present work aims at providing a computational framework for modelling graphene nano-

platelet (GnP) reinforced composites, linking atomistic and macroscopic mechanical 

behaviour while taking microstructural uncertainty into account. GnPs, which consist of 

multiple graphene sheets connected by van der Waals forces [1], are modelled following the 

Molecular Structural Mechanics (MSM) approach [2] using energy equivalent beam and 

spring elements. Homogenization is applied to obtain the random spatially varying 

mechanical property fields of GnPs, which can contain various structural defects, such as 

Stone-Wales and single or double vacancies [3]. The homogenized mechanical properties are 

used in the formulation of an equivalent shell element model for the GnP reinforcements. It is 

shown that the proposed shell model can represent the membrane and bending behaviour of 

GnPs in an accurate and efficient way.  
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