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Project #1

Title Discrete Element Modelling of granular materials

Stream Type
Construction/Project Management Experimental
Environmental [J| Computational

IEI Geotechnical I:I Design

Humanitarian [1| Analytical
Structural/Materials Data Collection (surveys, etc.)
Transportation

Description

This overarching numerical project uses discrete element modeling (DEM) to study the properties of
particulate materials. Each grain is simulated using specific contact law and solving the equation of
motion for each individual particle. Depending on your interest, different projects can be proposed,
requiring more or less programming, from directly using readily available DEM software to developing
new geometries configurations.

Available projects, that can be better discussed with me directly

- Measure of the force on an intruder in sheared granular material

- Study of elongated particle orientation in flow

- Balance laws in DEM: beyond momentum conservation

- Rheological properties of granular materials in perpetually extending flows

Assumed Knowledge

From no assumed knowledge to good programming skills, depending on the chosen project.
Basic understanding of mechanics.

How many groups can be accommodated in this project? 3

If this project is experimental in nature, have you discussed it with the technical staff to

ensure that it can be realistically completed within time?
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Project #2

Title  Segregation of swelling particles

Stream Type
Construction/Project Management [1| Experimental
Environmental [J| Computational

IEI Geotechnical I:I Design

Humanitarian Analytical
Structural/Materials Data Collection (surveys, etc.)
Transportation

Description

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
studied 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

None

How many groups can be accommodated in this project? 1

If this project is experimental in nature, have you discussed it with the technical staff to
. . e 0
ensure that it can be realistically completed within time?




Supervisor Details

Supervisor Name Francois Guillard

Supervisor Email Address francois.guillard@sydney.edu.au

Topic Details

Project #3

Title

Stream Type
Construction/Project Management Experimental
Environmental Computational

I:I Geotechnical I:I Design

Humanitarian Analytical
Structural/Materials Data Collection (surveys, etc.)
Transportation

Description

Assumed Knowledge

How many groups can be accommodated in this project? 1

If this project is experimental in nature, have you discussed it with the technical staff to

ensure that it can be realistically completed within time?
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Project #4

Title

Stream Type
Construction/Project Management Experimental
Environmental Computational

I:I Geotechnical I:I Design

Humanitarian Analytical
Structural/Materials Data Collection (surveys, etc.)
Transportation

Description

Assumed Knowledge

How many groups can be accommodated in this project? 1

If this project is experimental in nature, have you discussed it with the technical staff to

ensure that it can be realistically completed within time?
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Project #5

Title

Stream Type
Construction/Project Management Experimental
Environmental Computational

I:I Geotechnical I:I Design

Humanitarian Analytical
Structural/Materials Data Collection (surveys, etc.)
Transportation

Description

Assumed Knowledge

How many groups can be accommodated in this project? 1

If this project is experimental in nature, have you discussed it with the technical staff to

ensure that it can be realistically completed within time?
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