PhD in Very Coarse Granular Materials
This full-time 39 months PhD position is funded by the Science and Engineering Research Council, UK and may be extended to 42 months. We are looking to fill the position before the end of December 2010.

The successful candidate will join AMCG (Applied Modelling and Computational Group) in the Department of Earth Science & Engineering, and supervisors Dr JP Latham, Dr Jiansheng Xiang, Prof Chris Pain, Dr Gerard Gorman, Prof Bassam Izzuddin (Dept. Civil Engineering).
The aim of the project is to take advantage of an already internationally leading computer code and to apply it to a uniquely problematic class of granular materials that remains poorly understood. The outer layers of most breakwaters comprise hundreds if not thousands of concrete units each one typically weighing anything from 5 to 80 tonnes. From a detailed mechanically deterministic modelling approach – the envy of many physicists working in such fields of particulate and granular mechanics – will emerge the statistical heterogeneity of the contact forces and stresses of the granular system. Both friction and interlock will contribute to stability. Currently, the in-house 3D FEMDEM modelling technology combines the multi-body particle interaction and motion modelling (i.e. Discrete Element Model, DEM) with the ability to model internal deformation and stresses of arbitrary shapes (Finite Element Model, FEM). 
With the FEMDEM simulation tools (seen at VGeST.net), the candidate will model the construction process (normally performed by crane), examine inherent heterogeneity of these gigantic granular systems, explore concrete unit shapes, examine scale effects, and use vibration and other proxies for wave disturbance, all to study block motion, forces and stresses and the risk of concrete unit breakages. The PhD project scope includes validation of computer code through running two-body and multi-body experiments in the structures laboratory and performing numerical simulations with simple cases to start with, building towards increasingly realistic layered packs of concrete armour units. Results will be related to breakwater case histories of our French and Canadian industry partners who have many hundreds of project sites throughout the world (see CLI) and laboratories in Grenoble. The work has potential to link with our fluids modelling platform “Fluidity”.
Successful candidates will join, and be supported by, a dynamic international research group with world-class expertise on modelling and coastal structures. The candidates will have the opportunity to develop their career and profile by presenting at international conferences in numerical and applied fields and publishing in high impact journals. Applicants should have an excellent bachelors or masters degree in physics, engineering, applied mathematics, science or a similar subject. We are looking for a strongly motivated scientist/engineer who is intrigued by this problem and will enjoy working with computer simulation as a research tool.
For further application information please see our website: www.ese.ic.ac.uk.  If interested and you’d like more information, please email to j.p.latham@imperial.ac.uk. All UK and EU applicants will receive full stipend starting at £15,590 per annum and fees paid. Overseas students may also apply but they will require their own additional funding of ~£15,000 per year to cover the difference between overseas and home fees and we currently cannot provide such funding towards fees.
