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Hybrid simulation is a relatively new technique to enable realistic dynamic testing of large-scale structures.  The concept is that a physical component of a structure is tested in the laboratory at full or large scale, with the remainder of the structure is modelled numerically.  
As the test proceeds, the physical and numerical substructures interact in real time.  The numerical substructure calculates the displacement response to a set of external forces.  The displacements at the interface points between the two substructures are imposed on the physical test specimen by hydraulic actuators.  The resulting forces are then measured and fed back to the numerical model as part of the input for the next calculation step.  

We are developing this idea in two directions.  The first is to run the test at high speed, reproducing the correct displacement and velocity environment for the component, which is this case could be a viscous damper.  The other direction is split-site testing, where different components of a complete structure are housed in geographically separate laboratories and the test orchestrated over the internet.

The Prof Williams will start the evening by giving a state of the art review of the method and then Prof Blakeborough will present a couple of examples of the use of the method at Oxford to test seismic dampers and simulating the human structure interaction of grandstands.
Outine biographies
Prof M.S. Williams FICE, is a Professor of Engineering Science at the University of Oxford. He has worked in industry with Atkins and has held visiting fellowships at the University of British Columbia, Universidad Nacional Autonoma de Mexico and University of Queensland.  He is a member of the EPSRC Peer Review College and acts as an international expert reviewer for NSF.
Prof A Blakeborough is a Professor of Engineering Science at the University of Oxford.  He was part of the team that set up the EPSRC Shaking Table at Bristol before moving to Oxford where he has been continuing research in the dynamics of structures.  He is a member of the Joint IStructE/DCLG/DCMS Working Group on the dynamic performance of stadia structures and seating decks.  He regularly acts as an international expert reviewer of US NEES equipment sites and research proposals for the National Science Foundation (NSF), and recently held a visiting research fellowship at the University of California, Berkeley.  He is a member of the SECED Committee.

