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Abstract  

This presentation will demonstrate how to integrate such a fatigue CZMs into the 

augmented finite element (A-FEM) framework recently developed by Dr. Yang’s group. Challenges 

arising from both numerical fronts (numerical instabilities, realistic representation of different 

types of cracks, compression induced mesh overlaps, etc.) and material fronts (fatigue damage 

accumulation characterizing, stiffness/strength loss, etc.) will be discussed and the strategies to 

overcome these challenges will be proposed. It will be demonstrated, through direct comparisons 

with experimental data of several composites, that the coupled A-FEM and fatigue CZM can 

indeed deliver high-fidelity assessment of fatigue damage accumulation in composites. In 

particular, its potential capability in accurately predicting the residual strength after arbitrary 

number of loading cycles is of significant practical importance because it leads to greatly reduced 

experimental inputs for composite safety design. 
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