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MECH 493 project: Data-driven modelling of materials and structures 

Background and research goal 

Data science is the extraction of information from large volumes of unstructured data. Nowadays, data science 
plays an important role in the determination of decisions in many fields such as advertisement, politics, finance, 
social sciences, security, policy, medical informatics, etc. This has drastically changed the way we interpreter 
things and many fields are now making decisions based on data-analysis and machine learning. In engineering 
and physics, however, there is an extra layer of complexity since the physical phenomena are ruled by universal 
laws that need to satisfy rigorous mathematical balances. For instance, in mechanics, equilibrium and balance 
of linear moment should be satisfied. This raises new challenges in data science and therefore, the full potential 
of data science as it relates to high-performance scientific computing is yet to be realized. In this project, we 
seek to implement a data-driven modelling of solids and structures without constitutive laws. The project will 
focus on fundamental aspects of modeling in computational mechanics without the need to use empirical laws 
for material models. The expected outcome is the implementation of data-driven finite element models for 
materials with non-traditional behavior such as rubbers and tissue where the stress-strain relations cannot be 
easily described.   

Tasks to be performed by the student 

1- Develop a finite element protocol to simulate materials using data.  

2- Validation of data-driven models with traditional mechanics models.  

Facilities and team: 

The Modeling and simulation lab is placed in ICICS and it is an interdisciplinary team of researchers. The student will work 
under the supervision of M. Ponga.  


