
14th World Congress on Computational Mechanics (WCCM XIV) 
8th European Congress on Computational Methods in Applied Science and Engineering (ECCOMAS 2020) 

July 19- 24, 2020, Paris, France 

 

DATA-DRIVEN MECHANICS – IS INELASTIC MATERIAL 
MODELLING POSSIBLE? 

1700 – DATA SCIENCE AND MACHINE LEARNING 

STEFANIE REESE*, LAURENT STAINIER1, MICHAEL ORTIZ2 

* Institute of Applied Mechanics, RWTH Aachen University 
 Mies-van-der-Rohe-Str. 1, D-52074 Aachen, Germany 

reese@ifam.rwth-aachen.de, https://www.ifam.rwth-aachen.de/?lang=de 
 

1 Institute of Civil and Mechanical Engineering, École Centrale Nantes 
 1 Rue de la Noë, F-44321 Nantes, France. 
laurent.stainier@ec-nantes.fr, http://gem.ec-nantes.fr 

 
2 Division of Engineering and Applied Science, California Institute of Technology  

1200 E. California Blvd., Pasadena, CA 91125, USA 
ortiz@aero.caltech.edu, http://ortiz.caltech.edu 

Key words: data-driven computing, inelasticity, data science, model order reduction 

 
 

ABSTRACT 

Due to the volatile development of storage capacities as well as suitable soft- and hardware, 
the amount of available data has increased by many orders of magnitude over the last decades. 
This influences almost all parts of practical life but also science and technology. In particular, 
the area of computational mechanics has a significant role in it, since it seeks for physically 
relevant models validated by meaningful data. The question arises as to whether the 
challenging step of setting up parametric constitutive models can be left out completely? Is it 
possible to represent and numerically predict the material behaviour purely by means of data?  
On the one hand, the minisymposium shall focus on data-driven approaches for inelastic 
material behaviour, where loading and unloading paths in a stress-strain diagram do not 
coincide. An important point is to clarify which data sets are needed to obtain a physically 
reasonable material description. What are today’s limitations – also in comparison to standard 
continuum mechanical modelling? 

Another field of interest concerns the important question how the computational efficiency of 
such approaches can be improved. Which ideas exist to reduce the computational effort and 
how can large amounts of data be identified from experiments and managed? Furthermore, 
ideas how to deal with data-poor areas of the phase space are kindly invited for presentation.  

Interdisciplinary contributions are in particular encouraged. Very interesting are also 
connections to machine learning algorithms or other surrogate approaches including model 
order reduction.  


