CURRICULUM VITAE — NICHOLAS ANTON COLLINS-CRAFT

Education

Academic
Employment

Publications

DOCTOR OF PHILOSOPHY/DOCTORAT FROM THE UNIVERSITY OF SYDNEY AND
ECOLE NATIONALE DES PONTS ET CHAUSSKEES (2015 - 2019).

Advisors: Jointly supervised under a cotutelle agreement by Professor Itai Einav
(Sydney), Professeur Jean Sulem and Dr Ioannis Stefanou (ENPC).

Thesis title: The effect of evolving micro-structural length scale on the macroscopic
constitutive behaviour of granular media. Defended the 22nd of November, 2019.

BACHELOR OF ENGINEERING IN CIVIL ENGINEERING WITH FIRST CLASS HON-
OURS AND THE UNIVERSITY MEDAL FROM THE UNIVERSITY OF SYDNEY (2011 —
2014).

Honours Thesis advisor: Professor Itai Einav.

Thesis title: The Contribution of Granular Rotation to Improving the Efficiency
of Heat Transfer.

CERTIFICATE OF ADVANCED ENGINEERING FROM THE UNIVERSITY OF SYDNEY
(2011 — 2014).

Undertaken as an extension programme in parallel with the Bachelor’s Degree,
enabling high-achieving students to work on projects in humanitarian engineering,
educational outreach and product commercialisation.

HIGHER SCHOOL CERTIFICATE AT NORTH SYDNEY Boys HIGH SCHOOL (2005 —
2010).

SEPTEMBER 2022 — PRESENT Marie Sklodowska-Curie Actions Postdoctoral Fel-
low in the Tripop team at the Inria Centre of the Université Grenoble Alpes,
financed by the project LEMMA (Landslide and avalanchE Mechanics with Mul-
tiphysical datA), in collaboration with Dr Vincent Acary (Inria), Dr Franck Bour-
rier (Inrae & Inria) and Professor Johan Gaume (WSL & ETH Ziirich).

NOVEMBER 2020 — AucusT 2022 Postdoctoral researcher in the Tripop team
at the Inria Centre of the Université Grenoble Alpes, financed by the Region
Auvergne-Rhone-Alpes project SMART-PROTECT, supervised by Dr Vincent
Acary and Dr Franck Bourrier, in collaboration with industrial partner Géolithe.

JUNE 2015 — NOVEMBER 2019 Doctoral student at the University of Sydney and
Ecole nationale des ponts et chaussées, financed by an Australian Postgraduate
Award and a University of Sydney Merit top-up scholarship.

ON THE FORMULATION AND IMPLEMENTATION OF EXTRINSIC COHESIVE ZONE
MODELS WITH CONTACT

N.A. Collins-Craft, F. Bourrier & V. Acary, in Computer Methods in Applied
Mechanics and Engineering, Volume 400, October 2022.

A COSSERAT BREAKAGE MECHANICS MODEL FOR BRITTLE GRANULAR MEDIA
N.A. Collins-Craft, I. Stefanou, J. Sulem & I. Einav, in Journal of the Mechanics
and Physics of Solids, Volume 141, August 2020.


https://www.sciencedirect.com/science/article/pii/S0045782522005369
https://www.sciencedirect.com/science/article/pii/S0045782522005369
https://doi.org/10.1016/j.jmps.2020.103975

Conference
Presentations

Conference
Posters

A NEW MOREAU—-JEAN SCHEME THAT GUARANTEES DISSIPATIVITY, V. Acary
& N.A. Collins-Craft, 11th Contact Mechanics International Symposium, Lyon,
France 22/05/2024 — 24/05/2024.

EXTENDING NON-SMOOTH CONTACT MECHANICS TO COHESIVE ZONE MODELLING,
N.A. Collins-Craft, F. Bourrier & V. Acary, 7th International Conference on Com-
putational Contact Mechanics, Turin, Italy, 05/07/2023 — 07/07/2023.

A NON-SMOOTH EXTRINSIC COHESIVE ZONE MODEL INCLUDING CONTACT AND
FRICTION, N.A. Collins-Craft, F. Bourrier & V. Acary, The Seventh International
Conference on Computational Modelling of Fracture and Failure of Materials and
Structures, Prague, Czechia, 21/06/2023 — 23/06,/2023.

A NON-SMOOTH COHESIVE ZONE MODEL FOR ROCK FRACTURE AND CONTACT,
N.A. Collins-Craft, F. Bourrier, J. Gaume & V. Acary, European Geophysical
Union General Assembly 2023, Vienna, Austria, 23/04/2023 — 28,/04,/2023.

A NON-SMOOTH FORMULATION OF AN EXTRINSIC COHESIVE ZONE MODEL WITH
CONTACT AND FRICTION, N.A. Collins-Craft, F. Bourrier & V.Acary, 11th Euro-
pean Solid Mechanics Conference, Galway, Ireland, 04/07/2022 — 08/07/2022.

AN EXTRINSIC COHESIVE ZONE MODEL WITH CONTACT AND FRICTION, N.A.
Collins-Craft, F. Bourrier & V.Acary, 18th European Mechanics of Materials Con-
ference, Oxford, United Kingdom, 04/04/2022 — 06/04/2022.

AN EXTRINSIC COHESIVE ZONE MODEL WITH CONTACT DEVELOPED IN THE NON-
SMOOTH MECHANICS FRAMEWORK, N.A. Collins-Craft, F. Bourrier & V. Acary,
33rd Nordic Seminar on Computational Mechanics, Jonkoping, Sweden, 25/11/2021
~26/11/2021.

UNIFYING BREAKAGE MECHANICS WITH THE COSSERAT CONTINUUM TO PRE-
DICT SHEAR BAND LOCALISATION, N.A. Collins-Craft, I. Stefanou, J. Sulem &
I. Einav, International Congress of Theoretical and Applied Mechanics 2020+1,
Milan, Ttaly, 22/08/2021 — 27/08/2021.

A THEORY TO PREDICT SHEAR BAND FORMATION IN GRANULAR MEDIA WITH
EVOLVING GRAIN SIZE DISTRIBUTIONS, N.A. Collins-Craft, I. Stefanou, J. Sulem
& 1. Einav, Micro2Macro 2018, Reggio Calabria, Italy, 29/05/2018 — 01/06,/2018.

A FORMULATION OF BREAKAGE MECHANICS IN THE COSSERAT CONTINUUM TO
PREDICT SHEAR BAND FORMATION IN GRANULAR MEDIA, N.A. Collins-Craft, 1.
Stefanou, J. Sulem & I. Einav, 12th EURO-conference on Rock Physics & Geome-
chanics, Ma’ale HaHamisha, Israel, 05/11/2017 — 10/11/2017.

THE EFFECT OF GRAIN SIZE REDUCTION ON SHEAR BAND FORMATION, N.A.
Collins-Craft, I. Stefanou, J. Sulem & I. Einav, Patterns in Geomechanics, Syd-
ney, Australia, 29/01/2019 — 01/02/2019.

THE EFFECT OF GRAIN SIZE REDUCTION DURING SHEARING OF GRANULATED
FAULT GOUGE, N.A. Collins-Craft, I. Stefanou, J. Sulem & I. Einav, AGU Fall


https://cmis2024.sciencesconf.org/data/pages/CMIS_2024_Livret_final_v2_.pdf#page=75
https://conference.unisalento.it/ocs/public/conferences/40/fmgr_upload/documentation/ICCCM2023_Book_of_abstracts.pdf
http://mech.fsv.cvut.cz/cfrac/abstracts/TFr-305.pdf
http://mech.fsv.cvut.cz/cfrac/abstracts/TFr-305.pdf
https://meetingorganizer.copernicus.org/EGU23/EGU23-13950.html
https://congress.cimne.com/NSCM-33/Admin/Files/FileAbstract/a17.pdf
https://congress.cimne.com/NSCM-33/Admin/Files/FileAbstract/a17.pdf
https://ui.adsabs.harvard.edu/abs/2018AGUFMMR31B0071S/abstract
https://ui.adsabs.harvard.edu/abs/2018AGUFMMR31B0071S/abstract

Invited Seminars

Seminars to
Masters Students

meeting, Washington D.C., United States of America, 10/12/2018 — 14/12/2018.

MODELLING CRUSHABLE GRANULAR MEDIA IN THE COSSERAT CONTINUUM, N.A.
Collins-Craft, 1. Stefanou, J. Sulem & I. Einav, Navier Seminar, Paris, France,
05/03/2018.

PROGRESS TOWARDS A CONSTITUTIVE MODEL FOR CRUSHABLE GRANULAR ME-
DIA USING COSSERAT CONTINUUM MODELLING, N.A. Collins-Craft, I. Stefanou,
J. Sulem & I. Einav, ERC REALISM Kick-off Meeting, Paris, France, 15/03/2017.

NONSMOOTH MECHANICS FOR FRACTURE AND FRICTION PROBLEMS IN GEOMA-
TERIALS, SPREE seminar, Northwestern University, 28/02/2024.

LA PERSPECTIVE MOREAU-ISTE SUR LA FRACTURE : EXTENSION DE LA MECANIQUE
NONSMOOTH AUX MODELES DE ZONES COHESIVES EXTRINSEQUES AVEC CONTACT
ET FRICTION, laboratory seminar, Université de Montpellier, 18/01/2024.

NON-SMOOTH MECHANICS FOR FRACTURE PROPAGATION IN GEOMATERIALS, ENAC
Seminar Series, Ecole Polytechnique Fédérale de Lausanne, 16/05/2023.

LA MECANIQUE NON-LISSE POUR LA MODELISATION DE LA FISSURATION : PRINCIPES,
PREMIERS RESULTATS ET PERSPECTIVES, MISES seminar, Sorbonne Université,
08/03/2023.

FORMULATING AND IMPLEMENTING EXTRINSIC COHESIVE ZONE MODELS IN THE
NON-SMOOTH MECHANICS FRAMEWORK, CERMES seminar, Ecole nationale des
ponts et chaussées, 22/10/2022.

PREDICTING STRAIN LOCALISATION IN CRUSHABLE GRANULAR MEDIA USING THE
COSSERAT CONTINUUM, TRIPOP seminar, Inria Grenoble-Rhéne-Alpes, 07/12/2020.

A COSSERAT BREAKAGE MECHANICS MODEL FOR BRITTLE GRANULAR MEDIA
and AN INTRODUCTION TO JULIA, CoQuake seminar, Ecole centrale de Nantes,
02/06,/2020.

THE EFFECT OF EVOLVING MICRO-STRUCTURAL LENGTH SCALE ON THE MACRO-
SCOPIC CONSTITUTIVE BEHAVIOUR OF GRANULAR MEDIA, Granular Forum, the
University of Sydney, 20/06,/2018.

THE EFFECT OF EVOLVING MICRO-STRUCTURAL LENGTH SCALE ON THE MACRO-
SCOPIC CONSTITUTIVE BEHAVIOUR OF GRANULAR MEDIA, CERMES seminar,
Ecole nationale des ponts et chaussées, 19/02/2018.

THE EFFECT OF EVOLVING MICRO-STRUCTURAL LENGTH SCALE ON THE MACRO-
SCOPIC CONSTITUTIVE BEHAVIOUR OF GRANULAR MEDIA, ENS seminar, Ecole
normale supérieure de Paris, 03/03/2017.

L’EFFET DE L'EVOLUTION DE L’ECHELLE DE LONGEUR MICRO-STRUCTUREL SUR
LE COMPORTEMENT MACROSCOPIQUE CONSTITUTIF DES MILIEUX GRANULAIRES,
MSROE seminar, Ecole nationale des ponts et chaussées, 11/01/2018. Approxi-
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Preprints

Working Papers

mately 30 students.

THE EFFECT OF EVOLVING MICRO-STRUCTURAL LENGTH SCALE ON THE MACRO-
SCOPIC CONSTITUTIVE BEHAVIOUR OF GRANULAR MEDIA, MSROE seminar, Ecole
nationale des ponts et chaussées, 05/01/2017. Approximately 30 students.

Juria ConsTITUTIVE MODEL INTEGRATION. Codes that use the Julia language
to integrate the model described in “A Cosserat Breakage Mechanics Model for
Brittle Granular Media”, as well as conduct linear stability analyses over given
loading paths. Examples of model outputs and linear stability analyses are saved
in a Zenodo deposit.

ON THE MOREAU—JEAN SCHEME WITH THE FREMOND IMPACT LAW: ENERGY
CONSERVATION AND DISSIPATION PROPERTIES FOR ELASTODYNAMICS WITH CON-
TACT, IMPACT AND FRICTION. Codes accompanying the preprint of the same
name that are sufficient to reproduce all the simulations bar two, which are avail-
able in the siconos-tutorials repository. These codes are also able to reproduce
all figures in the paper, provided two images that are stored in the accompanying
data deposit are present.

ON THE FORMULATION AND IMPLEMENTATION OF EXTRINSIC COHESIVE ZONE
MODELS WITH CONTACT. Codes accompanying the article of the same name that
are sufficient to reproduce all simulations and figures in the paper.

ON THE MOREAU—JEAN SCHEME WITH THE FREMOND IMPACT LAW: ENERGY
CONSERVATION AND DISSIPATION PROPERTIES FOR ELASTODYNAMICS WITH CON-
TACT, IMPACT AND FRICTION. The results of all simulations conducted in the
preprint of the same name.

JULIA CONSTITUTIVE MODEL INTEGRATION REPLICATION FILES. The results of
four simulations and corresponding localisation analysis codes that are included
in the Julia constitutive model integration repository.

ON THE FORMULATION AND IMPLEMENTATION OF EXTRINSIC COHESIVE ZONE
MODELS WITH CONTACT. The results of all simulations conducted in the article
of the same name, as well as the finite element meshes used.

ON THE MOREAU-JEAN SCHEME WITH THE FREMOND IMPACT LAW: ENERGY
CONSERVATION AND DISSIPATION PROPERTIES FOR ELASTODYNAMICS WITH CON-
TACT, IMPACT AND FRICTION, with V. Acary. Submitted to the Journal of Theo-
retical, Computational and Applied Mechanics.

ON THE FORMULATION AND IMPLEMENTATION OF MIXED MODE [ AND MODE
IT EXTRINSIC COHESIVE ZONE MODELS WITH CONTACT AND FRICTION with F.
Bourrier & V. Acary. For submission to Computer Methods in Applied Mechanics
and Engineering.

COSSERAT BREAKAGE MECHANICS WITH POROSITY, with I. Stefanou, J. Sulem


https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/nickcollins-craft/julia_constitutive_model_integration
https://archive.softwareheritage.org/swh:1:dir:14e4998f030a68392153e3d9a4ea7ffa8208781d;origin=https://github.com/nickcollins-craft/On-the-Moreau-Jean-scheme-with-the-Fremond-impact-law;visit=swh:1:snp:25a94ce3920f1e1035231c34fdfc87c934503cf7;anchor=swh:1:rev:dbe0189e869e006db6405156530e5547e3fcb59a
https://archive.softwareheritage.org/swh:1:dir:14e4998f030a68392153e3d9a4ea7ffa8208781d;origin=https://github.com/nickcollins-craft/On-the-Moreau-Jean-scheme-with-the-Fremond-impact-law;visit=swh:1:snp:25a94ce3920f1e1035231c34fdfc87c934503cf7;anchor=swh:1:rev:dbe0189e869e006db6405156530e5547e3fcb59a
https://archive.softwareheritage.org/swh:1:dir:14e4998f030a68392153e3d9a4ea7ffa8208781d;origin=https://github.com/nickcollins-craft/On-the-Moreau-Jean-scheme-with-the-Fremond-impact-law;visit=swh:1:snp:25a94ce3920f1e1035231c34fdfc87c934503cf7;anchor=swh:1:rev:dbe0189e869e006db6405156530e5547e3fcb59a
https://archive.softwareheritage.org/browse/revision/f491ac2005140975229088deda190a656f516b5c/?origin_url=https://github.com/nickcollins-craft/On-the-formulation-and-implementation-of-extrinsic-cohesive-zone-models-with-contact&snapshot=1b37606cdb0141c8a708d3e0512fe695779e2d88
https://archive.softwareheritage.org/browse/revision/f491ac2005140975229088deda190a656f516b5c/?origin_url=https://github.com/nickcollins-craft/On-the-formulation-and-implementation-of-extrinsic-cohesive-zone-models-with-contact&snapshot=1b37606cdb0141c8a708d3e0512fe695779e2d88
https://zenodo.org/records/10949808
https://zenodo.org/records/10949808
https://zenodo.org/records/10949808
https://zenodo.org/records/10926006
https://zenodo.org/record/6939154#.Y5bHIjNBw5k
https://zenodo.org/record/6939154#.Y5bHIjNBw5k
https://hal.science/hal-04230941
https://hal.science/hal-04230941
https://hal.science/hal-04230941
https://inria.hal.science/hal-04447397
https://inria.hal.science/hal-04447397
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& 1. Einav. For submission to Journal of the Mechanics and Physics of Solids.

NON-SMOOTH CONTROL OF EARTHQUAKES, with I. Stefanou, V. Acary & B.
Brogliato.

IMAGE-BASED ANALYSIS OF THE FORMATION OF SHEAR BANDS IN A COUTTE-
CELL TYPE APPARATUS USING X-RAYS, with J. Baker, F. Guillard, I. Stefanou, J.
Sulem & I. Einav.

2022 Marie Skltodowska-Curie Actions Postdoctoral Award.

2017 Early Career Researcher grant to attend the 12th Euro-conference on Rock
Physics & Geomechanics.

2016 Postgraduate Research Support Scheme.

2015 Australian Postgraduate Award, University of Sydney Merit Award (for
three and a half years each).

2014 D.G. Walkom Prize for First Class Honours in Civil Engineering, Dean’s
List of Excellence in Academic Performance.

2013 D. Campbell-Allen Prize in Civil Engineering, invitation to participate in
the Summer Research Scholarship programme.

2012 University of Sydney Academic Merit Prize, Dean’s List of Excellence in
Academic Performance, invitation to participate in the Summer Research
Scholarship programme.

2011 University of Sydney Academic Merit Prize, Dean’s List of Excellence in
Academic Performance, invitation to participate in the Summer Research
Scholarship programme.

2010 Awarded Roads and Maritime Services Scholarship in Civil Engineering for
length of Bachelor’s Degree.

REVIEWER for Acta Geotechnica, Computer Methods in Applied Mechanics and
Engineering, Computational Mechanics, Computers and Geotechnics, Interna-
tional Journal of Solids and Structures, Interpore Journal, Journal of Geophyiscal
Research: Solid Earth, Powder Technology, Rock Mechanics and Rock Engineer-
ing, and Scientific Reports.

ORGANISATIONAL ASSISTANT for 6th International Conference on Coupled THMC
Processes in Geosystems, Paris, France, 05/07/2017 — 07/07/2017.

QUALIFICATION AUX FONCTIONS DE MAITRE DE CONFERENCES in sections 36
and 60 of the Conseil National des Universités, 2022 qualification campaign.

2023 Tutor for MAP101 Analyse élémentaire et introduction au calcul scientifique
(Elementary real analysis and introduction to scientific computing), first year
applied mathematics and informatics course at Université Grenoble Alpes.

2019 Assignment marking and substitute tutor for CIVL2410 Soil Mechanics,
second year civil engineering course at the University of Sydney.



Non-Academic
Employment

Technical Skills

Citizenship

2017 — 2018 Scientific English editing of a wide variety of scientific papers written
by other ENPC researchers.

2016 Tutor for ENGG1801 Engineering Computing, first year general engineering
course at the University of Sydney.

2015 Tutor for CIVL3411 Geotechnical Engineering, third year civil engineering
course at the University of Sydney.

ENGLISH TUTOR, 2017 — 2018. Self-employed English tutor in France.

KAMBALA, 2015 — 2016. Debating coach for the Independent Schools Debating
Association and Archdale Schools competitions.

THE ARTS UNIT, 2011 — 2015. Debating adjudicator for public primary and
high schools in the Northern Sydney region.

MATHS AND PHYSICS TUTOR, 2015. Self-employed private tutor for first year
Maths and Physics subjects.

ROADS AND MARITIME SERVICES, 2011 — 12, 2012 — 13, 2013 — 14. Three separate
stints over the summer break in association with my scholarship. I played a role in
project management of a A$400 million public works (Northern Beaches Hospital
Connectivity and Network Enhancement) in the Project Development unit (13 —
14), developer liaison on large projects such as Wynyard Walk and Moorebank
Units Relocation (Holsworthy Barracks) in the Project Management unit (12 —
13), and material behaviour research in the Pavements unit (11 — 12).

TROMBONE TUTOR, 2011 — 14. Self-employed.

ENGINEERING STUDIES TUTOR, 2011. Self-employed.

THEORETICAL CONSTITUTIVE MODELLING.

Specialisation in modelling the localisation of deformation. Higher order contin-
uum mechanics, in particular the Cosserat continuum, linear stability analysis of
mechanical systems, cohesive zone modelling of crack propagation.

PROGRAMMING.
Proficient in Python, Julia, MATLAB and Mathematica, competent in C++, some
notions in Haskell, Fortran and Basic.

SOFTWARE.
Proficient in FEniCS, Siconos, ETEX and Microsoft Office suite, competent in
GIMP, some notions in MOOSE.

OPERATING SYSTEMS.
Proficient in Microsoft Windows, Ubuntu Linux.

Australian.



Languages

Contact
Information

English (mother tongue), French (proficient).

Nicholas Anton Collins-Craft

Bureau E111

Centre Inria de ’Université Grenoble Alpes
655 Avenue de I’Europe

38334 Montbonnot Cedex

France

tel: +(33) 06 28 49 99 87
nicholas.collins-craft @inria.fr
https://nickeollins-craft.github.io/

Current as of June 8, 202/


mailto:nicholas.collins-craft@inria.fr
https://nickcollins-craft.github.io/

