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	Supervisor Name: François Guillard
	Supervisor Email Address: francois.guillard@sydney.edu.au
	Project Name: Dynamics of an intruder in a sheared granular flow
	Environmental: Off
	Geotechnical: Y
	Humanitarian: Off
	Structural/Materials: Off
	Transportation: Off
	Experimental: Off
	Computational: Y
	Design: Off
	Analytical: Off
	Data Collection: Off
	Description: This project aims to study the dynamics of a single intruder particle in a flow of grains. The simulations will use Discrete Element Modeling, allowing to study the motion of each individual particle. The forces on the intruder will be measured and related to its motion and to the properties of the granular material. This type of problem has many applications from locomotion of animals or robots in sand to more fundamental understanding of granular segregation phenomena.
	Assumed Knowledge: - Basic mechanics
- Basic programming skills
- Good data processing (Matlab or Python) skills
	Group Number: [1]
	ExpCheck: Off
	Project Name 2: Rheologiocal properties of granular media
	Environmental 2: Off
	Geotechnical 2: Y
	Humanitarian 2: Off
	Structural/Materials 2: Off
	Transportation 2: Off
	Experimental 2: Off
	Computational 2: Y
	Design 2: Off
	Analytical 2: Off
	Data Collection 2: Off
	Description 2: Granular media has particular properties that can make them sustain slopes like a solid of flow like a fluid. The rheology of granular materials, ie. their flowing properties, have been studied quite extensively in various shearing situations, but not so much in extensional flows. The project will use numerical simulations based on Discrete Element Modeling to achieve several aims:
- Use Lies-Edward boundary conditions to verify the literature results on the rheology of granular material
- Investigate the existence of localised structures in such geometry
- Work toward implementing Kraynik-Reinelt boundary conditions for steady-state elongational flows
	Assumed Knowledge 2: - Basic mechanics
- Basic programming skills
- Good data processing (Matlab or Python) skills
	Group Number 2: [1]
	ExpCheck 2: Off
	Project Name 3: Using the Sandbox for geotechnical analysis
	Environmental 3: Off
	Geotechnical 3: Y
	Humanitarian 3: Off
	Structural/Materials 3: Off
	Transportation 3: Off
	Experimental 3: Y
	Computational 3: Y
	Design 3: Off
	Analytical 3: Off
	Data Collection 3: Off
	Description 3: The Sandbox is a teaching/research oriented facility allowing to reproduce a real topography at laboratory scale using wet sand. The sand surface is acquired in real time, and images can be projected on the sand surface.
This project aims to implement different functionality to the sandbox, mainly:
- Display in real time the safety factors of the sand slopes, using different models and material properties
- Allow the addition of 3D printed structures modifying the environmental stresses on the soil
- Implement retaining walls, water effects etc. 
The results of this project will be used for teaching and demonstration purposes.
	Assumed Knowledge 3: - Geotechnical background in slope stability, retaining walls etc. (CIVL 3411 or equivalent)
- Good programming skills (C/C++ preferred)
	Group Number 3: [1]
	ExpCheck 3: Off
	Project Name 4: Segregation of swelling particles
	Environmental 4: Off
	Geotechnical 4: Y
	Humanitarian 4: Off
	Structural/Materials 4: Off
	Transportation 4: Off
	Experimental 4: Y
	Computational 4: Off
	Design 4: Off
	Analytical 4: Off
	Data Collection 4: Off
	Description 4: When particles of different shape, size or density flow together there is usually a separation of the particles based on their different properties. This segregation phenomenon has been extensively studies for granular materials of different sizes. The project extends this research to particles that change size during flow. To this end a segregation experiment will be designed and built, and will use hydrogels that are able to swell or shrink over time depending on the water input. The dynamics of the particles will be recorded and analyzed. 
	Assumed Knowledge 4: - Good experimental skills. 
- Good data processing (Matlab or Python) skills
	Group Number 4: [1]
	ExpCheck 4: Off
	Project Name 5: Smart particles 
	Environmental 5: Off
	Geotechnical 5: Y
	Humanitarian 5: Off
	Structural/Materials 5: Y
	Transportation 5: Y
	Experimental 5: Y
	Computational 5: Off
	Design 5: Off
	Analytical 5: Off
	Data Collection 5: Off
	Description 5: This projects aims to develop a self-contained "smart particle", ie. a small size autonomous sensor that is able to record various inputs, later to be collected. The device will use small electronic controller and sensors like GPS, accelerometer, thermometer, hygrometer, strain gages etc. This type of sensors could be used in a number of applications, in particular for on-site monitoring, but the project will focus on geotechnical based application, for example including some of this smart particles in a rock or sand flow. 
	Assumed Knowledge 5: - Interest in electronics
- Basic programming skills
	Group Number 5: [1]
	ExpCheck 5: Off
	Construction/Project Management 5: Off
	Construction/Project Management 4: Off
	Construction/Project Management 3: Off
	Construction/Project Management 2: Off
	Construction/Project Management: Off
	Supervisor Name 2: François Guillard
	Supervisor Email Address 2: francois.guillard@sydney.edu.au
	Supervisor Name 3: François Guillard
	Supervisor Email Address 3: francois.guillard@sydney.edu.au
	Supervisor Name 4: François Guillard
	Supervisor Email Address 4: francois.guillard@sydney.edu.au
	Supervisor Name 5: François Guillard
	Supervisor Email Address 5: francois.guillard@sydney.edu.au


