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Context: The work of the research team (PTR 5 of the IRDL Institute) focuses on the modeling of heterogeneous 

materials and structures. To take into account heterogeneities, microstructure scales into a nonlocal framework 

formulated from discrete models is introduced. An international collaboration has been initiated for the past ten 

years between Florida Atlantic University (FAU), USA, and Université Bretagne-Sud (UBS), France. Prof. Isaac 

ELISHAKOFF (FAU), Dr. Vincent PICANDET and Prof. Noël CHALLAMEL (UBS) propose to co-supervise a 

PhD student on stability and vibrations of periodic microstructures and equivalent non-local continuous media. 

The candidate will spend half the time at each of the two universities. 

Objectives: The research project focuses on the study of discrete systems using the nonlocal mechanics of 

continuous media. One-dimensional lattices, such as discrete strings, bars or beams, can be equivalently simulated 

by one-dimensional non-local models. The two or three-dimensional generalization of such continuum modelling 

is much more recent, and has mainly focused on the behavior of microstructured plates or even three-dimensional 

lattices. The non-local or gradient-type laws that emerge from continualization procedures of such lattices are used 

to analyze the stability and the vibration of these so-called microstructured systems. Geometric and material non-

linearities can also be taken into account at the micro scale, thus generating non-local or gradient non-linear higher 

order laws at the macroscopic scale. Most results in this area are based on orthogonal lattices. It is planned to 

generalize such an approach to hexagonal lattices, for engineering applications especially in the field of 

nanotechnologies. 

 

Expectations: This research has applications in many areas especially when scale effect may be significant, with 

applications in both physics and in engineering sciences such as mechanics and/or civil engineering. The accurate 

modelling of damage phenomena in large scale structures (reinforced concrete for example) needs to take into 

account the effects of microstructure, that may significantly affect scale effects phenomena.  

In the field of nanotechnology, the study of nanoscale structures requires the introduction of consistent structural 

models that include interatomic scale effects. More generally, a multi-scale structural analysis driven by the 

behavior of constituent materials at both the micro and the macro scale requires the formulation of specific laws 

that make the material and the structure interact through a non-local correspondence. 

 

Key words 
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Abstract: This project aims at a theoretical and numerical study of the mechanical behavior of 2D or 3D discrete 

periodic structures through a non-local modeling of an equivalent continuous medium. 
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Expected skills and profiles: 

 

- MSc in Mechanics - Civil Engineering - Theoretical Mechanics - Applied Mathematics 

- Skills in modeling the mechanical behavior of materials, structural simulation 

- Interest in theoretical, analytical and numerical approaches  

- Theory of structures - beams, plates and shells 

 

Application to be sent by e-mail before April 7, 2023 with the following documents 

- Letter of motivation 

- CV 

- Copies of titles / diplomas and transcripts 

- List of publications (if any) 

- Recommendations (or contacts) 

 

Contacts : 

Prof. Noël CHALLAMEL 

noel.challamel@univ-ubs.fr 

Tel: +33 (0)2 97 88 05 45 

 

Dr. Vincent PICANDET 

vincent.picandet@univ-ubs.fr 

Tel : +33 (0)2 97 87 58 19 
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