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The Hydraulics Of Stepped Chutes And Spillways
Dam engineering is currently experiencing a strong revival of labyrinth oriented weirs.
Labyrinth weirs, with a repetitive constructional character and an increased specific discharge
capacity, are a very good technical-economical compromise. The concept of Piano Key Weir
(PKW), with alveoli developed in overhangs from a reduced support area, enabl
This textbook treats Hydro- and Fluid Dynamics, the engineering science dealing with forces
and energies generated by fluids in motion, playing a vital role in everyday life. Practical
examples include the flow motion in the kitchen sink, the exhaust fan above the stove, and the
air conditioning system in our home. When driving a car, the air flow
Modelling forms a vital part of all engineering design, yet many hydraulic engineers are not
fully aware of the assumptions they make. These assumptions can have important
consequences when choosing the best model to inform design decisions. Considering the
advantages and limitations of both physical and mathematical methods, this book will help you
identify the most appropriate form of analysis for the hydraulic engineering application in
question. All models require the knowledge of their background, good data and careful
interpretation and so this book also provides guidance on the range of accuracy to be expected
of the model simulations and how they should be related to the prototype. Applications to
models include: open channel systems closed conduit flows storm drainage systems estuaries
coastal and nearshore structures hydraulic structures. This an invaluable guide for students
and professionals.
"Advances in Water Resources and Hydraulic Engineering - Proceedings of 16th IAHR-APD
Page 1/22

Get Free The Hydraulics Of Stepped Chutes And Spillways
Congress and 3rd Symposium of IAHR-ISHS" discusses some serious problems of sustainable
development of human society related to water resources, disaster caused by flooding or
draught, environment and ecology, and introduces latest research in river engineering and
fluvial processes, estuarine and coastal hydraulics, hydraulic structures and hydropower
hydraulics, etc. The proceedings covers new research achievements in the Asian-Pacific
region in water resources, environmental ecology, river and coastal engineering, which are
especially important for developing countries all over the world. This proceedings serves as a
reference for researchers in the field of water resources, water quality, water pollution and
water ecology. Changkuan Zhang and Hongwu Tang both are professors at Hohai University,
China.
Energy dissipators are an important element of hydraulic structures as transition between the
highly explosive high velocity flow and the sensitive tailwater. This volume examines energy
dissipators mainly in connection with dam structures and provides a review of design methods.
It includes topics such as hydraulic jump, stilling basins, ski jumps and plunge pools. It also
introduces a general account of various methods of dissipation, as well as the governing flow
mechanisms.
This book provides an introduction to the scientific fundamentals of groundwater and
geothermal systems. In a simple and didactic manner the different water and energy problems
existing in deformable porous rocks are explained as well as the corresponding theories and
the mathematical and numerical tools that lead to modeling and solving them. This approach
provides the reader with a thorough understanding of the basic physical laws of
thermoporoelastic rocks, the partial differential equations representing these laws and the
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principal numerical methods, which allow finding approximate solutions of the corresponding
mathematical models. The book also presents the form in which specific useful models can be
generated and solved. The text is introductory in the sense that it explains basic themes of the
systems mentioned in three areas: engineering, physics and mathematics. All the laws and
equations introduced in this book are formulated carefully based on fundamental physical
principles. This way, the reader will understand the key importance of mathematics applied to
all the subjects. Simple models are emphasized and solved with numerous examples. For
more sophisticated and advanced models the numerical techniques are described and
developed carefully. This book will serve as a synoptic compendium of the fundamentals of
fluid, solute and heat transport, applicable to all types of subsurface systems, ranging from
shallow aquifers down to deep geothermal reservoirs. The book will prove to be a useful
textbook to senior undergraduate and graduate students, postgraduates, professional
geologists and geophysicists, engineers, mathematicians and others working in the vital areas
of groundwater and geothermal resources.
Although hundreds of stilling basins and energydissipating devices have been designed in
conjunction with spillways, outlet works, and canal structures, it is often necessary to make
model studies of individual structures to be certain that these will operate as anticipated. The
reason for these repetitive tests is that a factor of uncertainty exists regarding the overall
performance characteristics of energy dissipators. The many laboratory studies made on
individual structures over a period of years have been made by different personnel, for different
groups of designers, each structure having different allowable design limitations. Since no two
structures were exactly alike, attempts to generalize the assembled data resulted in sketchy
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and, at times, inconsistent results having only vague connecting links. Extensive library
research into the works of others revealed the fact that the necessary correlation factors are
nonexistent. To fill the need for up-to-date hydraulic design information on stilling basins and
energy dissipators, a research program on this general subject was begun with a study of the
hydraulic jump, observing all phases as it occurs in open channel flow. With a broader
understanding of this phenomenon it was then possible to proceed to the more practical
aspects of stilling basin design. This monograph generalizes the design of stilling basins,
energy dissipators of several kinds and associated appurtenances. General design rules are
presented so that the necessary dimensions for a particular structure may be easily and
quickly determined, and the selected values checked by others without the need for
exceptional judgment or extensive previous experience. Proper use of the material in this
monograph will eliminate the need for hydraulic model tests on many individual structures,
particularly the smaller ones. Designs of structures obtained by following the recommendations
presented here will be conservative in that they will provide a desirable factor of safety.
However, model studies will still prove beneficial to reduce structure sizes further, to account
for nonsymmetrical conditions of approach or getaway, or to evaluate other unusual conditions
not described herein.

An unsurpassed treatise on the state-of-the-science in the research and design of
spillways and energy dissipators, Hydraulics of Spillways and Energy Dissipators
compiles a vast amount of information and advancements from recent conferences and
congresses devoted to the subject. It highlights developments in theory and practice
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and emphasizing top
This graduate/upper-division undergraduate textbook provides a solid grounding in the
theory underlying the design and analysis of hydraulic structures, including spillways,
energy dissipators, culverts, flow measuring structures and others. It describes wellestablished theory and procedures, as well as recent developments gleaned from the
research literature, with a design-oriented perspective. Professor James provides all of
the necessary detail for many practical design applications, while retaining a concise
presentation, with ample references to many comprehensive supplementary design
guides. Appropriate for upper-level undergraduate and graduate civil engineering
student and practitioners in the field, the book fosters an understanding of and
competence in applying basic theoretical concepts. Focuses on the hydraulic rather
than structural aspects of hydraulic structures with an extensive review of relevant basic
hydraulic theory; Explains clearly the concept of hydraulic control and how controls
govern the behavior of different structures; Reinforces concepts presented with
exercise problems set at the ends of chapters; Provides an extensive review of relevant
basic hydraulic theory along with comprehensive references to primary sources and
detailed design guides; Illustrates applications with topical worked examples.
The 2016 2nd International Conference on Energy Equipment Science and Engineering
(ICEESE 2016) was held on November 12-14, 2016 in Guangzhou, China. ICEESE
2016 brought together innovative academics and industrial experts in the field of energy
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equipment science and engineering to a common forum. The primary goal of the
conference is to promote research and developmental activities in energy equipment
science and engineering and another goal is to promote scientific information
interchange between researchers, developers, engineers, students, and practitioners
working all around the world. The conference will be held every year to make it an ideal
platform for people to share views and experiences in energy equipment science and
engineering and related areas. This second volume of the two-volume set of
proceedings covers the field of Structural and Materials Sciences, and Computer
Simulation & Computer and Electrical Engineering.
Environmental Hydraulics is a new text for students and professionals studying
advanced topics in river and estuarine systems. The book contains the full range of
subjects on open channel flows, including mixing and dispersion, Saint-Venant
equations method of characteristics and interactions between flowing water and its
surrondings (air entrainment, sediment transport). Following the approach of Hubert
Chanson's highly successful undergraduate textbook Hydraulics of Open Channel
Flow, the reader is guided step-by-step from the basic principles to more advanced
practical applications. Each section of the book contains many revision exercises,
problems and assignments to help the reader test their learning in practical situations.
·Complete text on river and estuarine systems in a single volume ·Step-by-step guide to
practical applications ·Many worked examples and exercises
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PRINT/ONLINE PRICING OPTIONS AVAILABLE UPON REQUEST AT ereference@taylorandfrancis.com
U.S. Army Corps of Engineers Technical Engineering and Design Guide No. 12
presents guidance for the hydraulic design of spillways for flood control or multipurpose
dams.
This Special Issue reports on recent research trends in hydraulics, hydrodynamics, and
hydroinformatics, and their novel applications in practical engineering. The Issue covers
a wide range of topics, including open channel flows, sediment transport dynamics, twophase flows, flow-induced vibration and water quality. The collected papers provide
insight into new developments in physical, mathematical, and numerical modelling of
important problems in hydraulics and hydroinformatics, and include demonstrations of
the application of such models in water resources engineering.

Hydraulics of Stepped Chutes and SpillwaysCRC Press
Scour and Erosion includes four keynote lectures from world leading researchers
cutting across the themes of scour and erosion, together with 132 peer-reviewed
papers from 34 countries, covering the principal themes of: - internal erosion sediment transport - grain scale to continuum scale - advanced numerical
modelling of scour and erosion - terrestrial scour and erosion- river and estuarine
erosion including scour around structures, and - management of scour/erosion
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and sediment, including hazard management and sedimentation in dams and
reservoirs. Scour and Erosion is ideal for researchers and industry working at the
forefront of scour and erosion, and has applications in both the freshwater and
marine environments. The 8th International Conference on Scour and Erosion
(ICSE 2016, Oxford, UK, 12-15 September 2016) was organized by HR
Wallingford under the guidance of the Technical Committee 213 for Scour and
Erosion of the International Society of Soil Mechanics and Geotechnical
Engineering (ISSMGE). This biennial conference draws together leading
academics, scientists and engineers engaged in scour and erosion research to
present and exchange their latest scientific findings. Scour and Erosion, together
with the eight previous proceedings dating from 2002, present a solid collection
of technical and scientific developments in scour and erosion research which
have been established over the last 14 years.
ICOLD Bulletin 177 ‘Roller-Compacted Concrete Dams’ presents the state-ofthe-art on roller-compacted concrete technology for dams, incorporating the
advances of the RCC technology for dams over the last 15 years since the
previous Bulletin on the topic was released in 2003. Hence, the present ICOLD
Bulletin 177 supersedes ICOLD Bulletin 126 (‘Roller-compacted concrete dams State of the art and case histories’, published in 2003) and ICOLD Bulletin 75
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(‘Roller-Compacted Concrete for Gravity Dams’ published in 1989). While rollercompacted concrete technology could have still been considered a new
technology in 2003, it is now true to say that construction by roller-compaction
has become the standard approach for large concrete gravity dams. This Bulletin
addresses all aspects of the planning, design, construction and performance of
RCC in dams. Mixture proportioning and quality control are discussed and a
comprehensive listing of references is included. Many aspects of RCC in dams
have become better understood since the publication of Bulletin No 126 and the
present Bulletin contains less information on the particular approaches applied in
different countries, but includes more comprehensive information particularly in
relation to design, mixture proportioning and construction. With greater
understanding, it has further been possible to highlight more definitively the
requirements of successful RCC dams, as well as the pitfalls and difficulties that
can be associated with RCC dam design and construction. Le Bulletin CIGB 177,
intitulé « Barrages en Béton Compacté au Rouleau » présente les dernières
avancées en matière de technologie du béton compacté au rouleau pour les
barrages intégrant les progrès de la technologie BCR pour les barrages au cours
des 15 dernières années, depuis que le dernier bulletin sur le sujet a été publié
en 2003. Par conséquent, le bulletin 177 remplace le bulletin 126 (« Barrages en
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béton compacté au rouleau - Technique actuelle et exemples », publié en 2003)
et le bulletin 75 (« Béton compacté au rouleau pour barrages-poids - Technique
actuelle » publié en 1989). Alors que la technologie du BCR pourrait encore être
considérée comme une nouvelle technologie en 2003, il est maintenant vrai de
dire que la construction par le compactage par rouleaux est devenue l'approche
standard pour les grands barrage-poids en béton. Ce bulletin aborde tous les
aspects de la planification, de la conception, de la construction et de la
performance du BCR dans les barrages. Le dosage du mélange et le contrôle de
la qualité sont discutés et une liste exhaustive des références est incluse. De
nombreux aspects du BCR dans les barrages sont mieux compris depuis la
publication du Bulletin no 126. Le présent bulletin contient moins d'informations
sur les approches particulières appliquées dans différents pays, mais comprend
des informations plus complètes notamment en ce qui concerne la conception, le
dosage du mélange et la construction. Avec une plus grande compréhension, il a
été possible de mettre en évidence les exigences des barrages en BCR réussis,
ainsi que les pièges et les difficultés qui peuvent être associés à la conception et
la construction du barrage en BCR.
This book comprises the papers of the International Conference on Hydraulics of
Dams and Rivers Structures, held in Tehran, 26-28 April 2004. The topics
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covered include air-water flows, intakes and outlets, hydrodynamic forces, energy
dissipators, stepped spillways, scouring and sedimentation around structures,
numerical approaches in river hydrodynamics, river response to hydraulic
structures and hydroinformatic applications. This proceedings provides
professionals and researchers with news of interdisciplinary research findings,
considering future development of the sector in its many and various
applications.
Hydraulic engineering of dams and their appurtenant structures counts among
the essential tasks to successfully design safe water-retaining reservoirs for
hydroelectric power generation, flood retention, and irrigation and water supply
demands. In view of climate change, especially dams and reservoirs, among
other water infrastructure, will and have to play an even more important role than
in the past as part of necessary mitigation and adaptation measures to satisfy
vital needs in water supply, renewable energy and food worldwide as expressed
in the Sustainable Development Goals of the United Nations. This book deals
with the major hydraulic aspects of dam engineering considering recent
developments in research and construction, namely overflow, conveyance and
dissipations structures of spillways, river diversion facilities during construction,
bottom and low-level outlets as well as intake structures. Furthermore, the book
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covers reservoir sedimentation, impulse waves and dambreak waves, which are
relevant topics in view of sustainable and safe operation of reservoirs. The book
is richly illustrated with photographs, highlighting the various appurtenant
structures of dams addressed in the book chapters, as well as figures and
diagrams showing important relations among the governing parameters of a
certain phenomenon. An extensive literature review along with an updated
bibliography complete this book.
The Hydraulics of Open Channel Flow is a major new textbook for senior
undergraduates and postgraduate students. Dr Chanson first introduces the
basic principles of open channel flow hydraulics, namely the continuity, Bernoulli
and momentum principles. Applications include short transitions (e.g. intake),
hydraulic jumps and flow resistance. The key topics of sediment transport,
hydraulic modelling and the design of hydraulic structures are then developed in
turn. This innovative textbook contains numerous examples, including practical
applications, and is fully illustrated with line drawings and photographs in colour
and black and white. Exercises - located at the end of each chapter and as
revision sections at the end of each part - form an integral part of the text. The
book concludes with major assignments, which assimilate all the knowledge into
a fully coherent whole. Solutions to exercises, together with the shareware
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software Hydroculv, are available from the Web at: Key Features: Ideal for Use
by Students and Lecturers in Civil and Environmental Engineering Numerous
Exercises and Examples, Including a Supporting Website, to Aid the Reader’s
Understanding Comprehensive Coverage of the Basic Principles and the Key
Application Areas of the Hydraulics of Open Channel Flow the Reader is Taken
Step by Step from the Basic Principles to the More Advanced Design
Calculations
Recent advances in technology have permitted the construction of large dams,
reservoirs and channels. This progress has necessitated the development of new
design and construction techniques, particularly with the provision of adequate
flood release facilities. Chutes and spillways are designed to spill large water
discharges over a hydraulic struc
Advances in Geosciences is the result of a concerted effort in bringing the latest results
and planning activities related to earth and space science in Asia and the international
arena. The volume editors are all leading scientists in their research fields covering five
sections: Solid Earth (SE), Solar Terrestrial (ST), Planetary Science (PS), Hydrological
Science (HS), and Oceans and Atmospheres (OA). The main purpose is to highlight the
scientific issues essential to the study of earthquakes, tsunamis, climate change,
drought, flood, typhoons, space weathers, and planetary exploration. This volume is
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abstracted in NASA's Astrophysics Data System: http://ads.harvard.edu
Contents:Volume 1: Solid Earth (SE) Source Process of the 2004 Sumatra–Andaman
Earthquake (L S XU & Y T Chen)Fuzzy Logic Model for Multi-Reservoir Operation (S
Mohan & M A Prasad)Test of Inner Core Super Rotation Using Gravity Variation (W
Shen & J Ning)The Earth-Mantle Model Using a Seismogram Analysis on Halmahera
Earthquake C112597C with the PMG Observation Station (B J Santosa)GPS Estimate
of the Tectonic Activity and Deformation in North China (C Xu & Z Li)Large-Scale Silicic
Volcanism — The Result of Thermal Maturation of the Crust (S de Silva et al.)and other
papersVolume 2: Solar Terrestrial (ST)Solar Coronal Plumes: Theoretical Concepts
and Results (M Cuntz)Observational Study of Solar Magnetic Active Phenomena by
Huairou Vector Magnetograph (H Zhang)Sector Boundary Crossings and Geomagnetic
Activities (S Watari & T Watanabe)Aurora-Associated Phenomena and the ePOP
Mission (L M Kagan)Ultra Long Range Aircraft Operations and Space Weather (I L
Getley & M L Duldig)Link Between Cosmic Rays and Clouds on Different Time Scales
(I G Usoskin & G A Kovaltsov)Effects of Typhoon on the Ionosphere (Y-M Liu et al.)A
Mission Called SAPPORO (W-H Ip et al.)and other papersVolume 3: Planetary Science
(PS)Review of Mariner 10 Observations: Mercury Surface Impact Processes (C R
Chapman)On the Dynamics of Charged Particles in the Magnetosphere of Mercury (D
C Delcourt & K Seki)Neutral Atom Emission from Mercury (A Mura et al.)Diagnosing the
Mercury Plasma Environment Using Low-Frequency Electric Field Measurements (L G
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Blomberg & J A Cumnock)Low Energy Ion Observation by Mercury Magnetospheric
Orbiter: MMO (Y Saito et al.)Ice on the Moon and Mercury (D H Crider et al.)The Bulk
Density of Cometary Nuclei (B J R Davidsson)A Mission Called SAPPORO (W-H Ip et
al.)and other papersVolume 4: Hydrological Science (HS)Simulation Korea Summer
Monsoon Rainfall with NCAR Regional Climate Model (F P Singh et al.)Urban Flood
Analysis with Underground Space (K Toda et al.)Climate Variability and Drought in
Rajasthan (A Goel & R B Singh)Modeling of Floodplain Inundation Process in LowLying Areas (P T Hai et al.)Oxygen Transfer by Flow Characteristics at Stepped Drop
Structure (J-H Kim)Inter and Intra Neuronal Systems for Reservoir Operation (R B
Varadharajan)Sensitivity Analysis for Optimization Model for Coastal Groundwater (S-H
Hong & N Park)and other papersVolume 5: Oceans and Atmospheres (OA)Sabah
Shoreline Management Plan (F Jakobsen et al.)Potential for Sulfide Mineral Deposits in
Australian Waters (T F McConachy)Local to Long-Range Dust Transport over Central
Eastern Australia (M S Speer & L M Leslie)Interannual Variations in Pacific SST
Deviations through AVHRR (J Yu & P Gloersen)An Investigation of Winter Rainfall and
Snowfall in the Mountain and Coast (H Choi)Impact of Regional Circulation and Heat
Budget to Tropical Night (H Choi & D S Choi)and other papers Readership: Academics,
researchers and postgraduate students in geosciences.Keywords:Planetary
Science;Atmosphere;Ionosphere;Magnetosphere
During the life of a dam, changes in safety standards, legislation and land use will
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inevitably occur, and functional deterioration may also appear. To meet these
challenges, these Proceedings from a panel of international experts assess, define and
re-evaluate the design criteria for the construction of dams and the many attendant
issues in on-going maintenance and management. Authors include international
specialists: academics, professionals and those in local government, utilities and
suppliers. Practitioners from these same fields will find the book a useful tool in
acquiring a comprehensive knowledge of managing and retrofitting dams, so that they
can continue to meet society's needs.
This book provides a discussion of the latest research pertaining to the hydraulic design
of spilways and to hydraulic engineering in general. It comprises the papers of a
workshop organized to bring together engineers and scientists from around the world
for the exchange of ideas on water flow over stepped spillways. This workshop covered
a range of subjects from two-phase flow characteristics to refurbishment and
implementation of spillways in existing dam structures, and the book also includes a
number of illustrative case studies. Overall, this book is one of the first in the rapidly
growing field of modern hydraulic engineering techniques. It will interest designers,
scientists, and graduate students and researchers in the fields of hydraulic, civil and
environmental engineering.
The constant evolution of the calculation capacity of the modern computers implies in a
permanent effort to adjust the existing numerical codes, or to create new codes
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following new points of view, aiming to adequately simulate fluid flows and the related
transport of physical properties. Additionally, the continuous improving of laboratory
devices and equipment, which allow to record and measure fluid flows with a higher
degree of details, induces to elaborate specific experiments, in order to shed light in
unsolved aspects of the phenomena related to these flows. This volume presents
conclusions about different aspects of calculated and observed flows, discussing the
tools used in the analyses. It contains eighteen chapters, organized in four sections: 1)
Smoothed Spheres, 2) Models and Codes in Fluid Dynamics, 3) Complex Hydraulic
Engineering Applications, 4) Hydrodynamics and Heat/Mass Transfer. The chapters
present results directed to the optimization of the methods and tools of Hydrodynamics.
Now includes Worked Examples for lectutrers in a companion pdf! The fourth edition of
this volume presents design principles and practical guidance for key hydraulic
structures. Fully revised and updated, this new edition contains enhanced texts and
sections on: environmental issues and the World Commission on Dams partially
saturated soils, small amenity dams, tailing dams, upstream dam face protection and
the rehabilitation of embankment dams RCC dams and the upgrading of masonry and
concrete dams flow over stepped spillways and scour in plunge pools cavitation,
aeration and vibration of gates risk analysis and contingency planning in dam safety
small hydroelectric power development and tidal and wave power wave statistics,
pipeline stability, wave–structure interaction and coastal modelling computational
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models in hydraulic engineering. The book's key topics are explored in two parts - dam
engineering and other hydraulic structures – and the text concludes with a chapter on
models in hydraulic engineering. Worked numerical examples supplement the main text
and extensive lists of references conclude each chapter. Hydraulic Structures provides
advanced students with a solid foundation in the subject and is a useful reference
source for researchers, designers and other professionals.
Stepped channel design has been in use for more than 3,500 years. Recent advances
in technology have triggered a regained interest in stepped design, although much
expertise has been lost in the last 80 years. The steps significantly increase the rate of
energy dissipation taking place along the chute and reduce the size of the required
downstream energy dissipation basin. Stepped cascades are also used in water
treatment plants to enhance the air-water transfer of atmospheric gases (e.g. oxygen,
nitrogen) and of volatile organic components (VOC). Results from more than forty-five
laboratory studies and four prototype investigations were re-analysed and compared.
The book provides a new understanding of stepped channel hydraulics, and is aimed
both at researchers and professionals.
Filled with figures, images, and illustrations, Encyclopedia of Water Science, Second
Edition provides effective concepts and procedures in environmental water science and
engineering. It unveils a wide spectrum of design concepts, methods, and solutions for
enhanced performance of water quality, treatment, conservation, and irrigation
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methods, as well as improved water efficiency in industrial, municipal, and agricultural
programs. The second edition also includes greatly enhanced coverage of streams and
lakes as well as many regional case studies. An International Team Addresses
Important Issues The only source to provide full coverage of current debates in the
field, the encyclopedia offers professional expertise on vital issues including: Current
laws and regulations Irrigation management Environmental water economics
Agroforestry Erosion control Nutrient best management practices Water sanitation
Stream and lake morphology and processes Sharpen Your Skills — Meet Challenges
Well-Armed A direct and reliable source for best practices in water handling,
preservation, and recovery, the encyclopedia examines challenges in the provision of
safe water supplies, guiding environmental professionals as they face a worldwide
demand for sanitary and affordable water reserves. Also Available Online This Taylor &
Francis encyclopedia is also available through online subscription, offering a variety of
extra benefits for researchers, students, and librarians, including: Citation tracking and
alerts Active reference linking Saved searches and marked lists HTML and PDF format
options Contact Taylor and Francis for more information or to inquire about subscription
options and print/online combination packages. US: (Tel) 1.888.318.2367; (E-mail) ereference@taylorandfrancis.com International: (Tel) +44 (0) 20 7017 6062; (E-mail)
online.sales@tandf.co.uk
Comprising the Proceedings of the International Workshop on State-of-the-Art Hydraulic
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Engineering held in Bari, Italy on 16-19 February 2004, this volume presents an in-depth
investigation of the energy loss of skimming flows under a range of discharges, step and dam
heights, and channel slopes. Including a wealth of information, the volume is divided into the
following key sections: air-water flows and transitional flows; stepped chute and transitional
flows; environmental and coastal hydraulics with dispersion in estuaries and jets; and
transitional flows. Fluvial, Environmental and Coastal Developments in Hydraulic Engineering
constitutes a comprehensive and systematic analysis of topics, including certain findings and
discussions which are virtually unprecedented in hydraulic literature. As such, the volume is
undoubtedly an important one, and will prove to be of particular interest to scientists and
students of hydraulics and fluid mechanics, engineers, and specialists in the field of
environmental protection.
Rivers form one of the lifelines in our society by providing essential services such as
availability of fresh water, navigation, energy, ecosystem services, and flood conveyance.
Because of this essential role, mankind has interfered continuously in order to benefit most and
at the same time avoid adverse consequences such as flood risk and droughts. This has
resulted in often highly engineered rivers with a narrow set of functions. In the last decades
rivers are increasingly considered in a more holistic manner as a system with a multitude of
interdependent processes. River research and engineering has therefore added to the river
fundamentals also themes like ecohydraulics, consequences of climate change, and
urbanisation. River Flow 2020 contains the contributions presented at the 10th conference on
Fluvial Hydraulics, River Flow 2020, organised under the auspices of the Committee on Fluvial
Hydraulics of the International Association for Hydro-Environment Engineering and Research
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(IAHR). What should have been a lively physical gathering of researchers, students and
practitioners, was converted into an online event as the COVID-19 pandemic hindered
international travelling and large gatherings of people. Nevertheless, the fluvial hydraulics
community showed their interest and to be very much alive with a high number of participations
for such event. Since its first edition in 2002, in Louvain-la-Neuve, this series of conferences
has found a large and loyal audience in the river research and engineering community while
being also attractive to the new researchers and young professionals. This is highlighted by the
large number of contributions applying for the Coleman award for young researchers, and also
by the number of applications and attendants to the Master Classes which are aimed at young
researchers and students. River Flow 2020 aims to provide an updated overview of the
ongoing research in this wide range of topics, and contains five major themes which are focus
of research in the fluvial environment: river fundamentals, the digital river, the healthy river,
extreme events and rivers under pressure. Other highlights of River Flow 2020 include the
substantial number of interdisciplinary subthemes and sessions of special interest. The
contributions will therefore be of interest to academics in hydraulics, hydrology and
environmental engineering as well as practitioners that would like to be updated about the
newest findings and hot themes in river research and engineering.
Stepped channels and spillways have been used for more than 2,500 years but recently new
construction materials have renewed interest in stepped chutes. The steps significantly
increase the rate of energy dissipation taking place on the spillway face and reduce the size of
the required downstream energy dissipation basin. Stepped cascades are also used in water
treatment plants to enhance the air-water transfer of atmospheric gases and of volatile organic
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components. This book presents new material on the hydraulic characteristics of stepped
chute flows. Two different flow regimes can occur: nappe flow regime for small discharges and
flat channel slopes; and skimming flow regime - the hydraulics of each flow regime are
described. The book also covers the effects of flow aeration and air bubble entrainment as well
as the process of air-water gas transfer taking place above the stepped chute. Practical
examples of hydraulic design and a critical review of the risks of accidents and failures with
stepped channels makes this book an essential reference tool for professional engineers,
postgraduates and researchers in the field.
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