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ABSTRACT 

Carbon Fiber Reinforced Polymer (CFRP) composites are gaining momentum in 
various engineering disciplines, especially in the aerospace industry. The 
conventional design and certification of aerospace composite structures 
require the extensive use of experimental data for a range of specimens, from 
coupons to full-scale prototypes. Apart from experimental testing being 
expensive and time-consuming, this approach is prone to over-conservative 
design. Due to lack of understanding of damage initiation and growth, 
conventional composite airframe designs cannot fully capitalize on the weight 
and performance gains that are possible with composites. The potential 
benefits of incorporating predictive failure modeling and simulation 
methodologies in aircraft design, certification, and maintenance processes are 
recently being recognized due to progressive damage analysis. Progressive 
damage analysis is a broad term applied to modeling methodologies that allow 
for the prediction of the initiation and evolution of damage. In this talk, 
progressive damage analysis of composite laminates will be discussed with a 
focus on a concurrent multiscale modeling technique. In addition to the 
deterministic approach of composite laminate analysis the stochastic approach 
will also be presented. The highlights of this presentation are: (i) constitutive 
model development for constituent materials, (ii) computational and 
numerical aspects of modeling framework, and (iii) uncertainty quantification.  
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