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International Workshop on Rock Scour due to falling high-velocity jets 

September 25-29, 2002, Lausanne, Switzerland

The International Workshop on Rock Scour due to falling high-velocity jets was held in Lausanne at the Swiss Institute of Technology (EPFL). It was organised by the Laboratory of Hydraulic Constructions (LCH) and co-sponsored by IAHR, the American Society of Civil Engineers  (ASCE), the U.S. Army Corps of Engineer (USACE), the Geo-Institute of the ASCE, the Swiss Committee on Dams (SWISSCOD)and the Swiss Association for Water Resources (SWV). The event was sponsored by Electrowatt-Ekono Ltd., Switzerland, Engineering and Hydrosystems Inc., United States, Lombardi Engineering Ltd, Switzerland, IM Ingegneria Maggia Ltd., Switzerland and Stucky Consulting Engineers Ltd., Switzerland. 

43 delegates from 11 different countries (Belgium, Canada, Iran, Iceland, Italy, France, Portugal, Switzerland, Spain, USA and UK) attended the workshop, including experienced engineers and researchers. 

Rock scour has been the object of several studies over the last decades and the workshop intended to gather experts from different backgrounds and make a collection of past experiences, define the present state-of- the-art knowledge on this subject and the objectives for further research. The workshop focused on rock erosion by high velocity jets as those issued from overflow gated/un-gated crest or chute spillways or orifices and the resulting erosion due to falling jet impact.  Scour can grow to endanger dam foundations and valley slope stability. The aim of scour evaluation is to define the ultimate scour depth, its final geometry and, if possible, its evolution in time. The problem is highly multidisciplinary and demands an integrated approach envolving water-air-rock coupled behaviour. Similar research is underway on erosion of rock cliffs and damage of coastal structures by wave impact. 

In the introduction lecture entitled “Scour evaluation in space and time – the challenge of dam designers”, Prof. A. J. Schleiss made a review of state-of-the-art, where empirical, semi-empirical and recent physical-based methodologies for rock scour evaluation were presented and their advantages discussed. The former are more adequate for the preliminary and feasibility design stages and are normally followed by physical model studies. Recent advances in research carried out by Dr. E. Bollaert have improved the understanding of the physical process leading to rock scour, from jet issuance and travel in the air, to impingement in the plunge pool, excitation of rock fissures (or concrete slab joints or cracks) by pressure waves, to resonance, fissure propagation by hydraulic jacking and block ejection by dynamic uplift. Open questions concern the evaluation of the prevailing discharge for ultimate scour formation (and associated duration and return period) as well as the effect of a downstream water cushion and the influence of forced aeration of the jet by splitting. Main design features concern the jet issuance conditions (e.g. at the lip of a flip bucket), the construction of a tailpond dam or of a lined stilling basin, or the pre-excavation of the plunge pool.

Technical sessions focused on case studies and prototype observations, physical modelling and scale effects, jet aeration and air entrainment in plunge pools, time scale effects and break-up resistance of rock, and numerical modelling. Twenty-one invited papers were presented. 

Modelling of transient two-phase water pressures inside close-end rock joints, by means of a finite volume scheme coupled with a numerical genetic algorithm optimisation, seems promising and certainly opens the way for further development of comprehensive scour models.  Another practical application is the simulation of the drainage system of a cracked plunge pool liner under the impact of a free falling jet, using recently obtained near-prototype power spectra density functions to excite the plunge pool lining cracks.

The workshop was concluded by a highly participated round table led by Prof. H.T. Falvey. The need to continue with research so to obtain, in some decades, a fully coupled air-water-rock numerical model to simulate the entire physical process of rock scour both in time and space, was unanimously recognised. The creation of a database in the framework of existing international associations in the field of hydraulic structures, to compile prototype information of observed events and scour progression, was considered absolutely mandatory for the validation of scour evaluation methods. Furthermore, the evaluation of key parameters as the jet turbulence intensity at issuance, jet diameter or thickness at impact, air concentration in the pool and inside rock fissures, as well as site-specific rock characteristics should be taken into consideration in design practice. 

Last but not least, the need to evaluate each project on a case-to-case basis remains unchanged.

The proceedings were published by A.A. Balkema Publishers and are available at www.balkema.nl ISBN 9058095185. 
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