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The research problem
Define the problem

Plate models are specific form of elasticity equations that describe the behaviour, under external forces, of
thin elastic materials. These models are linear when only small deformation are accounted for, and nonlinear if large deformations have to be considered. Too much force applied to a plate leads to damage –
which changes the elastic behaviour of the material – or even breakdown – in which case the model needs
to account for fractures of the material. If the external forces considered is provided by the environment, or
exerted by a user to achieve a certain result, then we talk about control of the model.
Obtaining accurate numerical simulations of all the possible behaviour of these models is already
challenging, and even more when control is involved, as the corresponding system size increases.
Additionally, the treatment of damage or fracture usually requires non-conforming methods, that is,
methods that approximate a seemingly continuous model with non-continuous functions. The nonconformity can also come from specific meshes considered to discretize the model.

Project aims
Define the aims of the project

We aim to develop numerical techniques for the control of plate models. We will design schemes – for
conforming or non-conforming schemes, for linear or non-linear models – that are flexible enough to
properly capture extreme behaviour of the plate, up to its fracture. This will be obtained by using a
combination of techniques, based on discontinuous Galerkin or hybrid high-order methods with relaxed
continuity constraints, and/or by enrichments of these methods.
The convergence analysis of the schemes will also be conducted, using both error estimates techniques
and convergence by compactness.

Expected outcomes
Highlight the expected outcomes of the project

- New numerical schemes for plate problems, that account for fractures
- Rigorous numerical analysis of non-linear plate models
- Simulations to analyse which kind of control situation lead to possible fractures.

How will the project address the Goals of the above Themes?
Describe how the project will address the goals of one or more of the 6 Themes listed above.

This project addresses the theme Advanced computational engineering, simulation and manufacture. The
novel and robust numerical methods for plate problems and their control will give accurate tools to
simulate engineering problems associated to the manufacture and usage of plates. Additionally, the
rigorous mathematical and numerical analysis carried out in the project will give us certainty on the
simulation outcomes, and their usability in engineering situations.

Capabilities and Degrees Required
List the ideal set of capabilities that a student should have for this project. Feel free to be as specific or as general as you like. These
capabilities will be input into the online application form and students who opt for this project will be required to show that they can
demonstrate these capabilities.

- Basic theory of elliptic partial differential equations

- Functional analysis
- Knowledge of some classical Finite Element Method

Potential Collaborators
Please visit the IITB website www.iitb.ac.in OR Monash Website www.monash.edu to highlight some potential collaborators that
would be best suited for the area of research you are intending to float.
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