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5. Conclusions

In this paper, a multi-scale finite element based reliability analysis method is proposed for composite structures. The 

proposed method enables both microscopic uncertainties, such as those in constituent material properties, and macroscopic 

uncertainties, such as ply orientation angles, to be taken into account. The new reliability analysis framework (PSMFEM- 

FORM and PSMFEM-SORM) couples a recently developed perturbation-based stochastic multi-scale finite element method 

with the first- and second-order reliability methods. Formulations of the stochastic homogenization method and its finite el- 

ement implementation are described. Procedure to perform the proposed multi-scale finite element based reliability analysis 

methods is thoroughly introduced. In addition, Monte Carlo simulation has been coupled with the deterministic multi-scale 

finite element method to form the MFEM-MCS to evaluate the performance of PSMFEM-FORM and PSMFEM-SORM. 
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