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Research Topic

Multi-scal� m�thods (�.g. Mi�h� �t al., 2010 ; Nguy�n �t al., 2014 ; Liang & Zhao, 2019)
constitut�  a  r�c�nt  and  promising mod�lling  approach  in  g�ot�chnics.  Owing to  th�  discr�t�
natur� of soil mat�rials, a ph�nom�nological d�scription of th�ir constitutiv� b�havior is ind��d
highly chall�nging (�.g. Duri�z & Vinc�ns, 2015), which hind�rs an optimal d�sign and ass�ssm�nt
of g�o-structur�s. On th� oth�r hand, multi-scal� mod�lling approach�s r�ly on a dir�ct simulation
of th� int�racting soil particl�s at th� mat�rial’s scal�, which is �xport�d to th� structur� scal�
through classical continuous approach�s, such as th� Finit� El�m�nt M�thod (Mi�h� �t al., 2010 ;
Nguy�n �t al., 2014) or, mor� r�c�ntly, th� Mat�rial Point M�thod (Liang & Zhao, 2019).

The� pr�s�nt PhD th�sis is d�vot�d to d�v�lop such an approach, with a sp�cial int�r�st into
larg� d�formations and failur� conditions at th� structur� scal�, following Liang & Zhao (2019).
Applications li� in th� fie�ld of hydraulic �arth works, such as dams and dik�s.

Tasks to perform and expected skills

The�  PhD  proj�ct  aims  to  d�v�lop,  and  �v�ntually  conduct,  multi-scal�  num�rical
simulations of hydraulic �arth structur�s. As such, th� PhD stud�nt is �xp�ct�d, at th� �nd of th�
proj�ct, to profieci�ntly us� both th� Discr�t� El�m�nt M�thod (DEM) cod� YADE (httpp://yad�-
d�m.org) and on� Mat�rial Point M�thod cod�, coupl�d on� with anoth�r, for hydro-m�chanical
simulations.

As such,  candidat�s  ar�  �xp�ct�d  to  hold a  Mast�r  D�gr��  in (G�o-)M�chanics  with a
Num�rical Mod�lling compon�nt. Id�al candidat�s would show v�ry good th�or�tical knowl�dg�
in (soil) m�chanics as w�ll as d�monstrat�d, high l�v�l, comput�r skills.

English languag� skills  ar� �xp�ct�d.  Fr�nch communication skills  would h�lp a global
int�gration in th� host t�am, but won’t b� n�c�ssary for dir�ct int�raction with th� sup�rvisors.

Host team

The� PhD stud�nt will b� �nroll�d at Aix-Mars�ill� Univ�rsity, in th� Doctoral School 353,
in Engin��ring (httpps://�col�-doctoral�-353.univ-amu.fr/).

The� PhD th�sis  will  b�  co-dir�ct�d  by  Pi�rr�  Philipp�  (R�s�arch  Dir�ctor)  and  Jérôm�
Duri�z  (R�s�arch  Associat�,  httpp://www.irst�a.fr/duri�z),  with  a  co-sup�rvision  by  Stéphan�
Bon�lli (R�s�arch Dir�ctor), in th� G2DR t�am of RECOVER r�s�arch unit (Irst�a, Aix-Mars�ill�
Univ�rsity), in Aix-�n-Prov�nc�, Franc� (httpp://  www.irst�a.fr/�n/r�s�arch/r�s�arch-units/r�cov�r  ).

Collaboration with int�rnational r�s�arch t�ams ar� probabl�. As such, th� PhD th�sis may
includ� mobility p�riods ov�rs�as.

Perspectives for the PhD students

The� proj�ct will tak� plac� in a r�s�arch t�am having clos� ti�s with acad�mic partn�rs in
(g�o)m�chanics, as w�ll as privat� compani�s in th� fie�ld of dams �ngin��ring.

Onc� graduat�d, th� PhD will b� a profieci�nt comput�r sci�ntist, with a fierst-hand �xp�rtis�
in two promising num�rical mod�lling approach�s and two op�n-sourc� cod�s such as, for th�
DEM part, th� YADE cod� that has a signifiecant community worldwid�.

Funding for this PhD is guarant��d, with a monthly gross incom� of 1874 € (n�t incom� in
th� ord�r of 1500 €).
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How to apply

Applications should b� submittp�d b�tw��n F�bruary, 4 2019 and May 17, 2019 through th�
d�dicat�d w�b int�rfac� : httpps://pasi.irst�a.fr/�n. S�l�ction proc�dur� may last until mid-July 2019
for short-list�d candidat�s.

Pr�vious informal inquiri�s (s�� th� Contact s�ction b�low) ar� w�lcom�.

Contact

• Jérôm� Duri�z : j�rom�.duri�z@irst�a.fr 
• Pi�rr� Philipp� : pi�rr�.philipp�@irst�a.fr
• Stéphan� Bon�lli : st�phan�.bon�lli@irst�a.fr
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