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Abstract

Tsunami risk to coastal areas can be considered to be composed of two main elements: the tsunami hazard, and the vulnerability of the natural and built environment to this hazard. Good understanding, representation and modelling of both elements are necessary in order to produce useful and reliable damage scenarios and loss estimates. There are however, large gaps in knowledge in both risk components. For example, from the hazard perspective there are large uncertainties regarding nearshore processes of tsunami, inundation prediction and tsunami loading on buildings. From the vulnerability standpoint it is not yet clear how different structural types perform under tsunami actions, nor to what extent different coastal protection measures mitigate tsunami effects. 

This talk provides an outline of the new “Violent Flows” project being undertaken by HR Wallingford (HRW), Arup and UCL’s Earthquake and People Interaction Centre (EPICENTRE). The project looks to answer a number of the following questions: given a certain tsunami, bathymetry and beach topography:

· Can we predict and characterise the onshore flow?

· What are the tsunami loads on coastal structures?

· Are existing guidelines (e.g. FEMA, 2005) adequate?

· What are the criteria of design acceptability?

In particular this presentation will describe the first phase of the project, which looks to answer the first two questions above through the development of a NEW and GROUNDBREAKING physical modelling facility capable of generating a train of tsunami within a 2-D flume at a scale of between 1:75 and 1:150. This presentation will summarise the working principles of the Generator and describe tests carried out to validate the generated tsunami with previous experiments and observations made following real tsunami events, and for the first time world-wide allows the generation of a trough-led wave. It will describe some of the validation tests and give preliminary results on tsunami impact on buildings.

Bios

Professor William Allsop is Technical Director for Maritime Structures at HR Wallingford, responsible for consultancy and research studies, optimisation and design of breakwaters, sea walls, revetments, and wide range of shoreline and related structures. He is a Visiting Professor at University of Southampton (and previously at Queen’s Belfast) where he teaches Master’s courses on coastal engineering. 

Prof  Allsop has more than 40 years of experience of hydraulic analysis and testing, and more than 32 years in design and construction of breakwaters (rubble mound, vertical and composite), sea walls, revetments, piers / jetties and coastal / shoreline structures.  He has supervised testing in laboratories in UK, Italy, Netherlands, Germany, Spain, Denmark, France, Turkey and Nigeria. Recent studies have included work on major LNG terminals in the Pacific and Atlantic, the Turner Gallery at Margate, and advising US government on wave forces on coastal bridges damaged by hurricanes.  He has along-term interest in historic breakwaters around the UK, particularly at Alderney, Arbroath, Peterhead, Plymouth, and St Andrews.

As a Technical Director at HRW, and Visiting Professor at University of Southampton, William has been responsible for major research studies to advance design methods in the UK and in Europe, particularly in collaboration with other UK and European researchers.  Results of Professor Allsop’s research feature in British Standards, PIANC guidelines, CIRIA / CUR manuals, and other specialist design guides.  He continues as Chairman of ICE Breakwaters Conference, and has recently completed periods of service on ICE Maritime Board and the ICE Maritime Engineering Journal panel.

Ms Ingrid Charvet is a PhD student in her second year within UCL’s Earthquake and People Interaction Centre and is funded by the Engineering and Physical Science research Council (EPSRC). Ms Charvet has an MSc in Geophysical Hazards, which she obtained from UCL. Since joining the EPICENTRE she has been involved in the development of the new Tsunami Generator and the design and running of experiments. Her research looks to better understand Tsunami waves in order to characterize the loading they impose on buildings and coastal infrastructure. So far she has written 8 conference papers and news articles on her work.

