
   

 
Joint PhD Research Position  

(Nancy, France, and Exeter, United Kingdom) 
 

Swelling and shrinkage of stabilised expansive soils   
 
A fully funded joint PhD scholarship for 3 years between the University of Technology of Lorraine (F) and 

the University of Exeter (UK) is available to start in September 2011. The proposed subject about the swelling 
and the shrinkage of stabilised expansive soils is a part of the research & development activities within both 
institutions. The swelling and the shrinkage of clayey soils cause differential displacements that damage 
individual buildings that are often founded on shallow foundations. As an example, in France, these damages 
occurred following periods of drought between 1989 and 2002 with a cost of €3.3 billion. This figure is about £150 
million per year in the UK and almost $2 billion per year in the USA. Moreover, the mitigation of the damages 
induced on individual housings costs billions of Euro.  

This research project deals with the study of the use of lime to mitigate the swelling and shrinkage of soils. 
The main objective of this work is to build a model of behaviour of clay soils treated with lime when subjected to a 
succession of water cycles. In this context, the work will first focus on the study of coupled chemo-hydro 
mechanical processes in swelling clay soils treated with lime. In a second step, a model of behaviour of swelling 
clay soils will be developed using a technique of evolutionary polynomial regression (EPR), taking into account 
specific aspects of the behaviour of clay soils treated with lime. 

 
PhD works will be of experimental and numerical nature, relying on state-of-the art laboratory equipment 

and strong numerical modelling resources.  
 
Candidates should own Master Degree in civil or geotechnical engineering at the beginning of the research 

project (September 2011), and have a strong interest in mechanics of geomaterials.  
 
The candidate will spend half of the PhD period in each laboratory involved in this research. A joint PhD 

will be awarded to the student.  
 
Knowledge of the French language is not mandatory, and the thesis will be written in English.  
 
To be eligible to the full scholarship, candidates must be originated from the European Union.  
 

Conditions  
Starting date : September 2011 for a duration of three years  
Net Salary / Studentship ≈ 1450 € per month  
Partner n°1 : Laboratoire Environnement Géomécanique & Ouvrages www.laego.org  

     Institut National Polytechnique de Lorraine http://english.inpl-nancy.fr/  
Partner n°2 :  College of Engineering, Mathematics & Physical Sciences,  http://www.secam.ex.ac.uk/cgg   

     University of Exeter  http://www.exeter.ac.uk/  
 
How to apply ?  

Send before April, 30st 2011 a CV (2 pages max), if available a copy of the Master thesis (pdf file, internet 
link etc.) and the name of one referee to both correspondents:  

 
Olivier Cuisinier 
Associate Professor 
Laboratoire Environnement Géomécanique & 
Ouvrages 
Institut National Polytechnique de Lorraine 
54501 Vandœuvre-lès-Nancy, France 
Olivier.Cuisinier@ensg.inpl-nancy.fr 
Phone: (+33) 3 83 59 63 41 

Akbar Javadi 
Senior lecturer 
Computational Geomechanics Research Group 
College of Engineering, Mathematics & Physical 
Sciences, University of Exeter,  
Exeter, EX4 4QF, United Kingdom 
A.A.Javadi@exeter.ac.uk 
Phone: (+44) 1392 723640 
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