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PhD in Mechanics of Geophysical Media and Environment



Engineering degree in Hydraulics – Mechanics 1.



Education 2003 – 2004 Temporary assistant lecturer. Inst. Nat. Polytech. de Grenoble (Grenoble technical University) 2000 – 2003 PhD Grenoble University Doctoral School “Earth, Universe, Environment” 1999 – 2000 Military service at "Ecole Militaire de Haute Montagne" (High Mountain Military School) 1998 – 1999 DEA :"Diplome d'Etudes Approfondies" in Mechanics of Geophysical Media and Environment, Doctoral School “Earth, Universe, Environment”, Grenoble 1996 1999



1993 - 1996 2. Professional experience 2004 – 2005



Engineering degree at "Ecole Nationale Supérieure d'Hydraulique et de Mécanique de Grenoble" - General Hydraulics, Fluid Mechanics - Civil Engineering, Mechanical Behaviour of Materials, Soil Mechanics, Rock Mechanics Training course for National Competitive Entrance exams to French "Grandes Ecoles" in physics (Lycée Berthollet, Annecy, 74) Invited seminaries: EPFL, Lausanne, june 2004; ETHZ, Zurick, june 2005; ILTS, Sapporo, Japan, november 2005 Authorized to teach in section 28 (Dense media and materials), 37 (Meteorology, oceanography and physics of environment) and 60 (Mechanics, civil engineering)



2003 – 2004



Teaching (ATER, equivalent 96h Tutorial), Research: Influence of turbulence on sediment transport (Laboratoire des Ecoulements Géophysiques et Industriels– Grenoble).



2000 – 2003



Research (PhD): Snow slab avalanche release: from a mechanical approach to statistical approach (Laboratoire Sols Solides Structures - Grenoble) Teaching (equivalent 192 h Tutorial)



1999 – 2000



Lectures on nivology, and writing down of a document (Ecole Militaire de Haute Montagne - Chamonix, 10 months).
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1999



Research student at CEMAGREF Grenoble, ETNA department (Torrential Erosion, Snow and Avalanches): Snow drag by dry snow avalanches (CEMAGREF - Grenoble, 6 months)



1998



research student at LGGE Grenoble (Glaciology and Environment Geophysics Laboratory): Modelling of hydrology below glaciers.



3. Other skills Language



French: mother tongue English: good working knowledge German: basic knowledge



Computer



Operating environment: windows 2000, XP, Mac OS, Language: Fortran, C++, Matlab Conception of a numerical model based on a Cellular Automaton Software: familiar with most common office software packages



Research 1. Thesis Laboratory : Sols, Solides, Structures – Grenoble University and C.N.R.S. Title : Slab avalanche release : from a mechanical approach to a statistical approach. Defence : 10/29/2003 Thesis committee President Referee Referee Referee Examiner Supervisor Co-supervisor



Félix Darve – Prof. I.N.P.G., Grenoble Hansueli Gubler – former senior research scientist, Davos (CH) Bruce Malamud – Prof. King College, Londres (UK) Francois Sidoroff – Prof. Ecole Centrale Lyon Jean-Robert Grasso – Physicien de l’Observatoire, LGIT, Grenoble Francois Louchet – Prof. I.N.P.G., Grenoble Dominique Daudon – assistant professor, Laboratoire 3S Grenoble



Abstract: This work aims at understanding the mechanisms responsible for snow slab avalanche formation. A first approach consists in applying to snow well known concepts of Fracture Mechanics. Experimental measurements of fracture toughness, are interpreted in terms of the particular structure of snow. A statistical approach is then used, based on databases provided by La Plagne and Tignes ski resorts. We show for the first time that avalanche sizes are scale invariant. Models used to describe such phenomena usually fail in correctly reproducing field data. We introduce a two-threshold stress-driven cellular automaton. We show that the statistical behaviour characteristic of snow avalanches, but also of other gravity-driven failures, can be easily reproduced acting on a single parameter that accounts for the cohesion anisotropy of the material. The present approach may be considered as an alternative to Self Organised Criticality for gravity-driven systems.



2. Research topics Study of rupture in heterogeneous materials (applied on snow) ⇒ from a deterministic point of view (PhD) • Rupture mechanics • In situ experimental determination of snow fracture toughness ⇒ from a statistical point of view (PhD) • statistical analysis, • Critical systems, phase transitions, scale invariance • Conception of a cellular automaton applied to snow pack rupture.
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Thoughts on turbulence and sediment suspension (temporary assistant lecturer) • Mechanics of sediment transport: local vs global equations of sediment transport • Validation of Bagnold approach 3. Publications



Articles in journals F. Louchet, J. Faillettaz, D. Daudon, N. Bédouin, E. Collet, J. Lhuissier et A-M. Portal. Possible deviations from Griffith's criterion in shallow slabs, and consequences on slab avalanche release. Natural Hazards and Earth System Sciences (2002) 2, 157 – 161 J. Faillettaz, F. Louchet et J. R. Grasso. A two threshold model for scaling laws of noninteracting snow avalanches. Physical Review Letters (2004) 93, 208001. J. Faillettaz. Deux approches différentes pour expliquer les avalanches de plaques. Le Gluon, 17, mars 2004. J. Faillettaz. Déclenchement d’avalanches : pur hasard ou ordre caché ? Revue ANENA, 109, mars 2005.



In preparation J. Faillettaz, F. Louchet et J. R. Grasso. Scaling Laws for Snow Fractures. Submitted to Geophysical Research Letters (2005) . J. Faillettaz. Tv documentary on snow, mountain and avalanches, in preparation, TSVP, 2005



Contributions to Conference proceedings J. Faillettaz, R. Dendievel, F. Louchet, D. Daudon. et J.R Grasso. Snow avalanche release: from fracture mechanics to physics of complex systems? International Conference of Structural Integrity and Fracture, SIF 2002, September 25-28 2002, Perth, WA, Australia J. Faillettaz, F. Louchet et J. R. Grasso et D. Daudon. Scale invariance of snow triggering mechanisms. Proc. International Snow Science Workshop, ISSW 2002, September 29 – October 4, 2002, Penticton, Canada. p 528-531. J. Faillettaz, F. Louchet et D. Daudon. Snow toughness measurements and possible applications to avalanche triggering. Proc. International Snow Science Workshop, ISSW 2002, September 29 – October 4, 2002, Penticton, Canada. p 540-543. J. Faillettaz, F. Louchet et J.R. Grasso. Possible Self-Organised Criticality of snow avalanches. Invited talk at the South American Conference on Materials, 2003 (Jornadas SAM 2003, Congreso Nacional de Metalurgia y Materiales de Chile, Simposio Materia), San Carlos de Bariloche, Argentina, 17-21 nov. 2003.



Other conferences / Posters R. Dendievel, J.Faillettaz, D. Daudon et F. Louchet. Snow avalanche release, scale invariance and criticality. EGS XXVII General Assembly, Nice, France, April 2002 J. Faillettaz, F. Louchet et J. R. Grasso et D. Daudon. Analysis of scale-invariant slab avalanche size distributions. XXVIII General Assembly of the European Geophysical Society, Nice (F), 2003. Geophysical Research Abstracts, Vol. 5, 14377, 2003 European Geophysical Society 2003 J. Faillettaz, F. Louchet, B. Chareyre et D. Daudon. Ténacité de la neige : mesures et simulations.Colloque Plasticité Lille, March 2003.
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J. Faillettaz, F. Louchet et J.R. Grasso. Invariance d’échelle des écoulements gravitaires en géophysique. Colloque Plasticité Lille, March 2003. J. Faillettaz, F. Louchet, B. Chareyre. Snow toughness measurements : a challenge ? International Glaciological Society meeting, Davos (CH), 2-6 June 2003 J. Faillettaz, F. Louchet et J.R. Grasso Possible reasons for the scale invariance of avalanche starting zone sizes. International Glaciological Society meeting, Davos (CH), 2-6 June 2003 J. Faillettaz, F. Louchet et J.R. Grasso. Invariance d’échelle des ruptures gravitaires : une possible alternative à la criticalité auto-organisée. Colloque Plasticité Metz, 5-7 april 2004 J. Faillettaz, F. Louchet et J.R. Grasso. A possible alternative to SOC? International Conference on Multiscale Materials Modelling, UCLA, 2004. J. Faillettaz. Scaling of snow avalanches. Invited seminary. EPFL, Lausanne, June 2004 J. Faillettaz. Scaling laws of gravitational failures. Invited seminary. ETHZ, Zurich, June 2005 J. Faillettaz. In preparation. Invited seminary. ILTS, Sapporo, Japan, nov 2005



Other publications J. Faillettaz. Reprise de la neige par une avalanche de neige sèche. Rapport de DEA, 1999 J. Faillettaz. Cours de nivologie appliquée. Ecole Militaire de Haute Montagne, Chamonix, 2000.
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