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Erosion and transport of particles 

 
Erosion and sediment transport can be a significant threat to infrastructure, human activities 
and ecosystems. At the meter scale, for example around a bridge pier or an offshore platform, 
erosion can cause the collapse of a structure. Despite the risks, a physical description of 
erosion in the vicinity of structures remains incomplete. In particular, the coupling between 
fluid dynamics and transport of solid particles is not well quantified. 
 
 To study this phenomenon, we want to characterize the dynamics of particles in the 
sedimentary bed and in the flow near one or more immersed solid obstacles. We will develop 
an innovative experimental method (PIV image correlations) associated with the LIF (Laser 
Induced Fluorescence) technique to measure 
simultaneously the velocity fields of the fluid and the 
particles transported by the flow. A systematic study 
will be undertaken by varying the size of the obstacle 
(different cylinder with circular and/or square 
sections) and the properties of the particles forming 
the sedimentary bed (glass beads, sand, or clay to 
study effect of real cohesion soils). This will allow 
us to determine scaling laws on the coupling 
flow/particles, the shape of the layer of sediments in 
the vicinity of the obstacle and the influence of an 
instability or turbulence in the wake of the pillars. 
 
This project, mainly experimental, requires the development of a model system, the 
acquisition of data and the analysis by hydrodynamic modeling. The candidate must have 
received an advanced training in physics and have a pronounced taste for experimentation. 
 
This project is funded by the French National Agency of Research in collaboration with 
public agencies related to soil mechanics (IFFSTAR, CEREMA) and private partners from 
railways and motorways (SNCF, COFIROUTE ...) that will bring complementary skills on 
large-scale experiments, field studies and numerical simulations 
 
 
 
Condensed Matter Physics:  YES/ NO     Macroscopic Physics and complexity: YES/ NO 
Quantum Physics:  YES /NO    Theoretical Physics: YES /NO 
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Erosion and transport of particles  
 
Erosion and sediment transport can be a significant threat to infrastructure, human activities 
and ecosystems. At the meter scale, for example around a bridge pier or an offshore platform, 
erosion can cause the collapse of a structure. Despite the risks, a physical description of 
erosion in the vicinity of structures remains incomplete. In particular, the coupling between 
fluid dynamics and transport of solid particles is not well quantified. 

 
To study this phenomenon, we want to characterize 
the dynamics of particles in the sedimentary bed and 
in the flow near one or more immersed solid 
obstacles. We will develop an innovative 
experimental method (PIV image correlations) 
associated with the LIF (Laser Induced Fluorescence) 
technique to measure simultaneously the velocity 
fields of the fluid and the particles transported by the 
flow. A systematic study will be undertaken by 
varying the size of the obstacle (different cylinder 

with circular and/or square sections) and the properties of the particles forming the 
sedimentary bed (glass beads, sand, or clay to study effect of real cohesion soils). This will 
allow us to determine scaling laws on the coupling flow/particles, the shape of the layer of 
sediments in the vicinity of the obstacle and the influence of an instability or turbulence in the 
wake of the pillars. 
 
This project, mainly experimental, requires the development of a model system, the 
acquisition of data and the analysis by simple hydrodynamic modeling. The candidate must 
have received an advanced training in physics and have a pronounced taste for 
experimentation. 
This project is funded by the French National Agency of Research in collaboration with 
public agencies related to soils mechanics (IFFSTAR, CEREMA) and private partners from 
railways and motorways (SNCF, COFIROUTE ...) that will bring complementary skills on 
large-scale experiments, field studies and numerical simulations 
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