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Composites’ design cannot use extensions of the methodologies adopted for metals. Such a strategy may 

lead to oversizing, let alone the risks arising from a wrong design. Composites are more complex material 

systems than metals due to their multiscale nature. Brittle orthotropic fibers, ductile isotropic matrices, and 

soft cores coexist.  Such complexity leads to challenging predictive models, e.g., to detect composite 

structures' damage and failure mechanisms, which is still far from reliable predictions via virtual models and 

needs high computational costs, precluding structural engineering calculations. Uncertainties in the models 

lead to safety factors and tests. Therefore, the full spectrum of composites' advantages is not exploitable, 

and costly experimental tests are necessary. 

This webinar reviews the mechanical behavior of composites and highlights modeling challenges. It highlights 

limitations of standard finite element techniques and presents approaches to improving solutions. It also 

introduces structural theories and detailed methods for developing them. Numerical examples concerning 

linear analysis, failure index evaluations, and structural dynamics provide guidelines on the proper modeling. 

Extensions to nonlinear analysis, process simulation, and multiscale analyses are also presented. 

Learning objectives: 

• Mechanical behavior of composite structures 

• Review of theories of structures 

• Structural theories for composites 

• 1D and 2D finite elements 

• Guidelines for modeling 

• Basics of multifield analysis, multiscale modeling, failure analyses, and process simulation 

Target audience: doctoral students, non-academic professionals, and undergraduate students. 

Dates and time: 24 November 2025, 10:00-12:00 and 14:00-16:00 CET (4 hours).  

Speaker 

Marco Petrolo is an Associate Professor and a member of the MUL2 Lab in the Department of Mechanical 

and Aerospace Engineering of Politecnico di Torino. His current research activities involve the multiscale 

analysis of composites and micromechanics and the development of higher-order structural theories. He is a 

member of the Governing Board of the Italian Association of Aeronautics and Astronautics (AIDAA). 
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Registration and Contacts 

Course Code: 20251124 

This course is part of the 2025 institutional activity for AIDAA members. The registration requires the 

purchase of one of the packages described here LINK, and the completion of the online form available here 

LINK. 

Course platform: Webex, a link will be sent via email as the registration is complete. 

At the end of each course, attendance certificates will be sent to participants via email. 

For further info, please, contact academy@aidaa.it 
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