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The generation of design allowables for composite laminates is of utmost importance for the 

design and certification of the composite structures used in the aerospace industry. The 

determination of these design allowables, which account for the variability associated with 

curing procedures, geometrical features and defects, usually relies on expensive and time-

consuming experimental test campaigns. With the increase of computational power, and the 

development of high-fidelity numerical models that accurately represent the response of 

composite materials, alternatives to generate design allowables based on finite element 

simulations have also been sought out to reduce the certification costs. However, these solutions 

are still computationally expensive, especially when uncertainty is accounted for. The recent 

advances on machine learning techniques opens a new window of possibilities for the faster 

prediction of the structural response of materials, by allowing the definition of surrogate models 

that continuously and analytically describe the design space [1]. 

In this work, a feasibility study on the application of machine learning techniques for predicting 

a design allowable, the notched strength of multidirectional composite laminates, is presented, 

with the main goal of addressing the challenges of applying machine learning techniques to 

describe failure of composite laminates and to evaluate the most appropriate algorithms for the 

determination of composite design allowables.  

Building on data generated analytically [2], four machine algorithms are used to predict the 

notched strength of composite laminates and their statistical distribution, associated to material 

and geometrical variability. Regarding the representation of the design space, Gaussian 

Processes models were able to achieve the best performances for very small number of data 

points, whereas Artificial Neural Networks outperformed all the algorithms for increasing 

number of data points. The models were also shown to accurately represent the statistical 

distribution of open-hole strength, thus giving good estimation for the B-value design 

allowable. This work serves as basis to tackle a more demanding future challenge: the 

prediction of first-ply failure strength, ultimate strength and failure mode of composite 

materials based on finite element simulations. 
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