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Description of the research work proposed for a PhD Topic # (see list) : VI-3

Reliability-based topology optimization under random vibrations 

Subject :
Topology optimization is an approach, that aims for achieving lightweight structure and high-performance requirements 
such as strength, stiffness, natural frequency, or buckling. Moreover, this methodology allows topological changes as well 
as structural shapes, thus can produce valuable designs for new structural functions.  Moreover, topology optimization 
has changed the way we think about designing structures. Topology optimization was developed in the 90s by Bendsøe 
and Kikuchi. Since several works related to theories and techniques have been proposed to make topology optimization 
more efficient.  Actually, the field of topology optimization is undergoing important academic development. it is now being 
successfully used for the design of several components concerning stiffness and strength, and several methods are 
proposed to take into account buckling constraints, eigenfrequency constraints. However, the topology optimization is 
based on a deterministic approach which does not take into account the variability of input parameters and the 
uncertainties related to design loading, and material properties. The integration of the probabilistic constraints into the 
topology optimization, lead to the so-called RBTO "Reliability-Based Topology Optimization". However, RBTO under 
random vibrations remains academic challenging. This work aims to develop an efficient approach for the new RBTO tool 
which allows considering the random vibration constraints.
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