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Adaptive and smart structures for operational variability and life extension

This project aims to investigate the capabilities of adaptive structures that change their geometry and
mechanical properties to accommodate operational loading and extend their lifespan, thereby supporting sus-
tainable infrastructure and a circular economy. The core objective of this project is to engineer a self-adapting
structure that adjusts to the prescribed loading conditions. This adaptation is achieved by integrating local
structures that accommodate stiffness variations along the global structure. The local structures will change
their geometry and shape in response to the applied loads, resulting in emergent properties in the main global
structure. Analytical modeling of the sub-structures will provide understanding and control for stiffness tailor-
ing, which will translate into desirable mechanical properties in the main structure. The connection between
global properties and sub-structure geometry changes aims to be achieved by understanding the relationships
between geometric parameters and vibration response. The geometric nonlinearity induced by the local sub-
structures may cause amplitude-dependent nonlinear dynamic responses. Thus, understanding the underlying
physics in the coupling between local and global structures, along with the vibration response of the global struc-
ture, aims to facilitate feedback to passively control the mechanical properties of the structure. Consequently,
this dynamic response leads to continuous shape and geometry modifications within the structure, ultimately
enhancing its capacity to accommodate specified loading requirements more effectively. The adaptive structures
will benefit operability by maximizing structural capacity during service.

Interests on: Structural mechanics and dynamics, Stochastic modelling and Uncertainty quantification.

Figure 1: Smart adaptive structure
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Requirements: Minimum entry qualification - an Honours degree at 2:1 or above (or international equivalent)
in a relevant science or engineering discipline, possibly supported by an MSc Degree. Applications are par-
ticularly welcome from candidates expecting to receive a first-class degree in mechanical engineering, physics,
applied mathematics or a closely related subject.

Funding: Applications are welcomed from students who are applying for scholarships from the University of
Edinburgh or elsewhere as well as self-funded students.

*Competition (EPSRC) funding may be available for an exceptional candidate but please note you must be a
UK student or an EU student who has lived in the UK 3+ years.


