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This book provides essential information on the higher mathematical level of
approximation over the gradually varied flow theory, also referred to as the Boussinesq-
type theory. In this context, it presents higher order flow equations, together with their
applications in a broad range of pertinent engineering and environmental problems,
including open channel, groundwater, and granular material flows.
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
Written by 6 professors, each with a Ph.D. in Civil Engineering; A detailed description of
the examination and suggestions on how to prepare for it; 195 exam, essay, and
multiple-choice problems with a total of 510 individual questions; A complete
24-problem sample exam; A detailed step-by-step solution for every problem in the
book; This book may be used as a separate, stand-alone volume or in conjunction with
Civil Engineering License Review, 14th Edition (0-79318-546-7). Its chapter topics
match those of the License Review book. All of the problems have been reproduced for
each chapter, followed by detailed step-by-step solutions. Similarly, the 24-problem
sample exam (12 essay and 12 multiple-choice problems) is given, followed by step-by-
step solutions to the exam. Engineers looking for a CE/PE review with problems and
solutions will buy both books. Those who want only an elaborate set of exam problems,
a sample exam, and detailed solutions to every problem will purchase this book. 100%
problems and solutions.
Exposes You to Current Industry-Standard Tools Open channel flow is covered in
essentially all civil and environmental engineering programs, usually by final-year
undergraduate or graduate students studying water resources. Fundamentals of Open
Channel Flow outlines current theory along with clear and fully solved examples that
illustrate the concepts and are geared to a first course in open channel flow. It
highlights the practical computational tools students can use to solve problems, such as
spreadsheet applications and the HEC-RAS program. It assumes a foundation in fluid
mechanics, then adopts a deliberately logical sequence through energy, momentum,
friction, gradually varied flow (first qualitative, then quantitative), and the basics of
sediment transport. Taps into Your Innate Ability to Understand Complex Concepts
Visually Open channel flow can be understood through just a few simple equations,
graphs, and computational tools. For students, the book comes with downloadable
animations that illustrate basic concepts visually with synchronous graphical
presentation of fundamental relationships. For instructors, PowerPoint slides and
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solutions to end-of-chapter problems are provided. Delivers simple but powerful
software animations Conveys material in three ways (analytical, graphical,
computational/empirical) to aid multiple types of learners and improve overall
accessibility Includes new fundamental equation for alternate depths Discusses flow
transients supported by animations and calculations Emphasizes applications of
common and useful computational tools Developed by an author who has been
teaching open channel flow to university students for the past fifteen years,
Fundamentals of Open Channel Flow provides you with a detailed explanation of the
basics of open channel flow using examples and animation, and offers expert guidance
on the practical application of graphical and computational tools.
A comprehensive treatment of open channel flow, Open Channel Flow: Numerical
Methods and Computer Applications starts with basic principles and gradually
advances to complete problems involving systems of channels with branches, controls,
and outflows/ inflows that require the simultaneous solutions of systems of nonlinear
algebraic equations coupl
Primarily intended as a textbook for the undergraduate and postgraduate students of
civil engineering, this book provides a comprehensive knowledge in open channel flow.
The book starts with the concept of open channel flow, types of forces acting on the
flow, types of channel flow, velocity distribution and coefficients, and basic continuity in
1D and 3D. Then it moves on to steady gradually varied flow, its differential equation,
hydraulics of alluvialchannel, design of channel and hydraulic jump. Finally, the text
concludes with Saint-Venant equations and its solutions by few numerical methods in
flood routing and dam-break situations. KEY FEATURES : Includes computer programs
for steady gradually varied flow Provides various numerical methods of solving the
equations Explains dam-break problem in detail Contains numerous solved examples
Practitioners in water engineering rely on a thorough understanding of shallow
water flows in order to safeguard our habitat, while at the same time sustaining
the water environment. This book proposes a unified theoretical framework for
the different types of shallow flow, providing a coherent approach to interpret the
behaviour of such flows, and highlighting the similarities and differences. Every
major topic in the book is accompanied by worked examples illustrating the
theoretical concepts. Practical examples, showcasing inspiring research and
engineering applications from the past and present, provide insight into how the
theory developed. The book is also supplemented by a range of online
resources, available at www.cambridge.org/battjes, including problem sets and
computer codes. A solutions manual is available for instructors. This book is
intended for students and professionals working in environmental water systems,
in areas such as coasts, rivers, harbours, drainage, and irrigation canals.
Nonlinear waves are pervasive in nature, but are often elusive when they are
modelled and analysed. This book develops a natural approach to the problem
based on phase modulation. It is both an elaboration of the use of phase
modulation for the study of nonlinear waves and a compendium of background
results in mathematics, such as Hamiltonian systems, symplectic geometry,
conservation laws, Noether theory, Lagrangian field theory and analysis, all of
which combine to generate the new theory of phase modulation. While the build-
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up of theory can be intensive, the resulting emergent partial differential equations
are relatively simple. A key outcome of the theory is that the coefficients in the
emergent modulation equations are universal and easy to calculate. This book
gives several examples of the implications in the theory of fluid mechanics and
points to a wide range of new applications.
The management of a canal starts from setting the demand delivery accurately
taking into account the crops necessities during the irrigation cycle and
establishing the gate trajectories for controlling the canal in each time step. In an
ideal case; the system would be controlled but someone could introduce a
disturbance in the canal which could deviated the real canal state from the
desired canal state. In that circumstance; it would be necessary a feedback
controller which could aid the watermaster to restore the desired canal state. In
order to fulfill this objective; we define an overall control diagrams scheme which
splits the management of the canal control in different blocks and each of these
blocks is represented by a particular algorithm. The algorithms developed and
tested for us in this book are the CSI and GoRoSoBo algorithms Presents the
management of a canal Explains the system of the real and desired canal
Defines a global control scheme to master the canal Develops and test the CSI
and GoRoSoBo algorithms
Open channel hydraulics has always been a very interesting domain of scienti c
and engineering activity because of the great importance of water for human l-
ing. The free surface ow, which takes place in the oceans, seas and rivers, can
be still regarded as one of the most complex physical processes in the
environment. The rst source of dif culties is the proper recognition of physical ow
processes and their mathematical description. The second one is related to the
solution of the derived equations. The equations arising in hydrodynamics are
rather comp- cated and, except some much idealized cases, their solution
requires application of the numerical methods. For this reason the great progress
in open channel ow modeling that took place during last 40 years paralleled the
progress in computer technique, informatics and numerical methods. It is well
known that even ty- cal hydraulic engineering problems need applications of
computer codes. Thus, we witness a rapid development of ready-made
packages, which are widely d- seminated and offered for engineers. However, it
seems necessary for their users to be familiar with some fundamentals of
numerical methods and computational techniques applied for solving the
problems of interest. This is helpful for many r- sons. The ready-made packages
can be effectively and safely applied on condition that the users know their
possibilities and limitations. For instance, such knowledge is indispensable to
distinguish in the obtained solutions the effects coming from the considered
physical processes and those caused by numerical artifacts.
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
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describes well-established 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 book describes models of aquatic ecosystems, ranging from lakes to
estuaries to the deep ocean. It provides a background in the physical and
biological processes, numerical methods and elementary ecosystem models. It
describes two of the most widely used hydrodynamic models and presents a
number of case studies. The practice of modelling in management is discussed.
What is the progress in hydraulic research? What are the new methods used in
modeling of transport of momentum, matter and heat in both open and conduit
channels? What new experimental methods, instruments, measurement
techniques, and data analysis routines are used in top class laboratory and field
hydro-environment studies? How to link novel findings in fundamental hydraulics
with the investigations of environmental issues? The consecutive 32nd
International School of Hydraulics that took place in ?ochów, Poland brought
together eminent modelers, theoreticians and experimentalists as well as
beginners in the field of hydraulics to consider these and other questions about
the recent advances in hydraulic research all over the world. This volume reports
key findings of the scientists that took part in the meeting. Both state of the art
papers as well as detailed reports from various recent investigations are included
in the book
Stormwater Modeling presents the fundamentals of deterministic, parametric, and
stochastic stormwater modeling. It is assumed that the reader or student will
have a basic background in science or engineering; however, the authors are of
the opinion that one can comfortably read and understand this treatise with a
fundamental knowledge of calculus and differential equations. The book has
been written with the intent of reaching an audience concerned primarily with
evaluating the effects of land use on stormwater for the purpose of doing
feasibility studies, planning, and/or design work. The book is organized into five
parts. Part I discusses various modeling concepts such as the definition of a
mathematical model, the systems approach to model building, examples of
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parametric and deterministic modeling, and stormwater model optimization. Part
II on deterministic modeling covers the modeling of overland and open channel
flow; kinematic flow approximation; and estimation of time of concentration using
kinematic wave theory. Part III covers parametric modeling and includes chapters
on model optimization;. analysis of the effects of urbanization and logging on
stormwater; and evaluation of the effects of strip coal mining on watershed
hydrologic response. Parts IV and V deal with stochastic stormwater modeling
and stormwater quality modeling, respectively.
Advances in Hydroscience, Volume 14-1986 covers topics on the frontiers of
hydroscience, including urban hydrology, remote sensing, sewer hydraulics, and
computational hydraulics. The book presents articles on state-of-the-art theory
and practice in sewer hydraulics and the passive microwave remote sensing of
soil moisture. An article on the numerical modeling of unsteady open-channel
flow is also encompassed. Hydraulic engineers, hydrologists, earth scientists,
agricultural engineers, soil scientists, environmental engineers, and urban
designers and planners will find the text invaluable.
A definitive guide to open channel hydraulics?fully updated for the latest tools
and methods This thoroughly revised resource offers focused coverage of some
of the most common problems encountered by practicing hydraulic engineers
and includes the latest research and computing advances. Based on a course
taught by the author for nearly 40 years, Open Channel Hydraulics, Third Edition
features clear explanations of floodplain mapping, flood routing, bridge
hydraulics, culvert design, stormwater system design, stream restoration, and
much more. Throughout, special emphasis is placed on the application of basic
fluid mechanics principles to the formulation of open channel flow problems.
Coverage includes: Basic principles Specific energy Momentum Uniform flow
Gradually varied flow Hydraulic structures Governing unsteady flow equations
and numerical solutions Simplified methods of flow routing Flow in alluvial
channels Three-dimensional CFD modeling for open channel flows
First published in 1995, the award-winning Civil Engineering Handbook soon
became known as the field's definitive reference. To retain its standing as a
complete, authoritative resource, the editors have incorporated into this edition
the many changes in techniques, tools, and materials that over the last seven
years have found their way into civil engineering research and practice. The Civil
Engineering Handbook, Second Edition is more comprehensive than ever. You'll
find new, updated, and expanded coverage in every section. In fact, more than
1/3 of the handbook is new or substantially revised. In particular you'll find
increased focus on computing reflecting the rapid advances in computer
technology that has revolutionized many aspects of civil engineering. You'll use it
as a survey of the field, you'll use it to explore a particular subject, but most of all
you'll use The Civil Engineering Handbook to answer the problems, questions,
and conundrums you encounter in practice.
Hydroinformatics addresses cross-disciplinary issues ranging from technological
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and sociological to more general environmental concerns, including an ethical
perspective. It covers the application of information technology in the widest
sense to problems of the aquatic environment.This two-volume publication
contains about 250 high quality papers contributed by authors from over 50
countries. The proceedings present many exciting new findings in the emerging
subjects, as well as their applications, such as: data mining, data assimilation,
artificial neural networks, fuzzy logic, genetic algorithms and genetic
programming, chaos theory and support vector machines, geographic information
systems and virtual imaging, decision support and management systems,
Internet-based technologies.This book provides an excellent reference to
researchers, graduate students, practitioners, and all those interested in the field
of hydroinformatics.
Open Channel FlowPearson College Division
Hydroinformatics addresses cross-disciplinary issues ranging from technological and
sociological to more general environmental concerns, including an ethical perspective. It
covers the application of information technology in the widest sense to problems of the aquatic
environment. This two-volume publication contains about 250 high quality papers contributed
by authors from over 50 countries. The proceedings present many exciting new findings in the
emerging subjects, as well as their applications, such as: data mining, data assimilation,
artificial neural networks, fuzzy logic, genetic algorithms and genetic programming, chaos
theory and support vector machines, geographic information systems and virtual imaging,
decision support and management systems, Internet-based technologies. This book provides
an excellent reference to researchers, graduate students, practitioners, and all those interested
in the field of hydroinformatics. Contents: .: Vol. I: Keynote Addresses; Numerical Methods;
Hydrodynamics, Ecology and Water Quality Modelling; Experiences with Modelling Systems;
Data Acquisition and Management; Geographic Information Systems and Virtual Imaging;
Optimization and Evolutionary Algorithms; Vol. II: Decision Support and Management Systems;
Forecasting and Data Assimilation; Artificial Neural Networks; Fuzzy Logic; Chaos Theory and
Support Vector Machines; Data Mining and Knowledge Discovery; Uncertainty and Risk
Analysis; Integration of Technologies and Systems; Internet-Based Technologies and
Applications. Readership: Graduate students, academics, researchers and practitioners in civil
engineering, artificial intelligence, optimization, and probability and statistics
This book describes the domain of research and investigation of physical, chemical and
biological attributes of flowing water, and it deals with a cross-disciplinary field of study
combining physical, geophysical, hydraulic, technological, environmental interests. It aims to
equip engineers, geophysicists, managers working in water-related arenas as well as
advanced students and researchers with the most up to date information available on the state
of knowledge about rivers, particularly their physical, fluvial and environmental processes.
Information from various but also interrelated areas available in one volume is the main benefit
for potential readers. All chapters are prepared by leading experts from the leading research
laboratories from all over the world.
This book discusses instrumentation and experimental methods for obtaining detailed
information on the structure of various types of flows as well as standard process flow
instrumentation suitable for industrial control applications. It assists research-oriented and
process engineering personnel.
Coastal, estuarine, fluvial and submarine morphodynamics encompass some of the leading
processes shaping our planet. They stem mainly, but not only, from the interaction of water in
motion and movable sediment boundaries, resulting in morphological changes produced by
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erosion, transport and deposition of sediments that generate a variety of landsca
Earthen levees are extensively used to protect the population and infrastructure from periodic
floods and high water due to storm surges. The causes of failure of levees include overtopping,
surface erosion, internal erosion, and slope instability. Overtopping may occur during periods
of flooding due to insufficient freeboard. The most problematic situation involves the levee
being overtopped by both surge and waves when the surge level exceeds the levee crest
elevation with accompanying wave overtopping. Overtopping of levees produces fast-flowing,
turbulent water velocities on the landward-side slope that can potentially damage the protective
grass covering and expose the underlying soil to erosion. If overtopping continues long
enough, the erosion may eventually result in loss of levee crest elevation and possibly
breaching of the protective structure. Hence, protecting levees from erosion by surge overflow
and wave overtopping is necessary to assure a viable and safe levee system. This book
presents a cutting-edge approach to understanding overtopping hydraulics under negative free
board of earthen levees, and to the study of levee reinforcing methods. Combining soil erosion
test, full-scale laboratory overtopping hydraulics test, and numerical modeling for the turbulent
overtopping hydraulics. It provides an analysis that integrates the mechanical and hydraulic
processes governing levee overtopping occurrences and engineering approaches to reinforce
overtopped levees. Topics covered: surge overflow, wave overtopping and their combination,
full-scale hydraulic tests, erosion tests, overtopping hydraulics, overtopping discharge, and
turbulent analysis. This is an invaluable resource for graduate students and researchers
working on levee design, water resource engineering, hydraulic engineering, and coastal
engineering, and for professionals in the field of civil and environmental engineering, and
natural hazard analysis.
Open Channel Flow, 2nd edition is written for senior-level undergraduate and
graduate courses on steady and unsteady open-channel flow. The book is
comprised of two parts: Part I covers steady flow and Part II describes unsteady
flow. The second edition features considerable emphasis on the presentation of
modern methods for computer analyses; full coverage of unsteady flow; inclusion
of typical computer programs; new problem sets and a complete solution manual
for instructors.
Basic concepts of fluid flow;the energy principle in open channel flow;the
momentum principle in open channel flow;flow resistance;flow resistance,
nonuniform flow computations;channel controls;channel transitions;unsteady
flow;flood routing;sediment transport;similitud and models.
This book presents the theory and computation of open channel flows, using
detailed analytical, numerical and experimental results. The fundamental
equations of open channel flows are derived by means of a rigorous vertical
integration of the RANS equations for turbulent flow. In turn, the hydrostatic
pressure hypothesis, which forms the core of many shallow water hydraulic
models, is scrutinized by analyzing its underlying assumptions. The book’s main
focus is on one-dimensional models, including detailed treatments of unsteady
and steady flows. The use of modern shock capturing finite difference and finite
volume methods is described in detail, and the quality of solutions is carefully
assessed on the basis of analytical and experimental results. The book’s unique
features include: • Rigorous derivation of the hydrostatic-based shallow water
hydraulic models • Detailed treatment of steady open channel flows, including
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the computation of transcritical flow profiles • General analysis of gate
maneuvers as the solution of a Riemann problem • Presents modern shock
capturing finite volume methods for the computation of unsteady free surface
flows • Introduces readers to movable bed and sediment transport in shallow
water models • Includes numerical solutions of shallow water hydraulic models
for non-hydrostatic steady and unsteady free surface flows This book is suitable
for both undergraduate and graduate level students, given that the theory and
numerical methods are progressively introduced starting with the basics. As
supporting material, a collection of source codes written in Visual Basic and
inserted as macros in Microsoft Excel® is available. The theory is implemented
step-by-step in the codes, and the resulting programs are used throughout the
book to produce the respective solutions.
The book is a collection of extended papers which have been selected for
presentation during the SIMHYDRO 2012 conference held in Sophia Antipolis in
September 2012. The papers present the state of the art numerical simulation in
domains such as (1) New trends in modelling for marine, river & urban
hydraulics; (2) Stakeholders & practitioners of simulation; (3) 3D CFD &
applications. All papers have been peer reviewed and by scientific committee
members with report about quality, content and originality. The target audience
for this book includes scientists, engineers and practitioners involved in the field
of numerical modelling in the water sector: flood management, natural resources
preservation, hydraulic machineries, and innovation in numerical methods, 3D
developments and applications.
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