
XVIII International Conference on Computational Plasticity, COMPLAS 2025 
September 2-5, 2025, Barcelona, Spain 

 
COUPLED MECHANICS AND MATERIAL MODELLING IN 

MULTIPHYSICS AND EXTREME ENVIRONMENTS 

ANTONIO J. GIL*, LAURENCE BRASSART,†  

R. ORTIGOSA**, J. MARTINEZ-FRUTOS** AND J. BONET†† 

* Zienkiewicz Institute for Modelling, Data and AI 
Faculty of Science and Engineering, Swansea University, SAI 8EN, UK 

a.j.gil@swansea.ac.uk and https://www.swansea.ac.uk/staff/a.j.gil/  
 

† Department of Engineering Science 
Parks Road, Oxford OX1 3PJ 

laurence.brassart@eng.ox.ac.uk and https://eng.ox.ac.uk/people/laurence-brassart/  
 

* * Technical University of Cartagena 
Campus Muralla del mar, Cartagena, 30202, Murcia, Spain 

rogelio.ortigosa@upct.es; jesus.martinez@upct.es  and https://multisimo.com/members/  
 

†† Centre Internacional de Mètodes Numèrics en Enginyeria (CIMNE) 
Universitat Politècnica de Catalunya, Barcelona, Spain 

jbonet@cimne.upc.edu and https://www.cimne.com/sgp/dir/Profile.aspx?id=2184  
 

ABSTRACT 

There is a growing demand for the understanding (via modelling, simulation and 
validation) of intelligent materials or engineering components capable of performing in 
Multiphysics (i.e. chemo-electro-magneto), or even extreme environments (i.e. high 
temperature, corrosive).  This session seeks to gather researchers working at the frontier 
of computational modelling in these scenarios, where either multiple physics are 
intrinsically coupled (cannot be easily decoupled/staggered) or where the user cannot 
easily interact with the problem via accessible (or even safe) laboratory experiments.   
This mini-symposium’s topics of interested include (but are not limited to) materials for 
energy storage, soft active materials, material degradation under degenerative 
environmental conditions, or materials performing under extreme environments. The 
session is not restricted to a specific continuum formalism or computational modelling 
technique per sé, but open to the wider audience: mesh based, phase field, and meshless 
based techniques, scale bridging and homogenisation, stabilisation methods for extreme 
scenarios and latest Machine Learning approaches for Multiphysics, to name but a few. 
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