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explores open channel flow with a focus on water supply hydropower flood control
drainage and navigation steady and unsteady flows are discussed in detail with an

emphasis throughout on modern methods of analysis suitable for computer solution

this book emphasizes the dynamics of the open channel flow by attempting to provide a
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complete framework of the basic equation of fluid motion which is used as a building
block for the treatment of many practical problems it provides up to date coverage of
modern techniques while providing a more rigorous analytical foundation for those who
require it the structure follows a logical progression from a description and classification
of open channel flows through a development of the basic equations of motion for steady

and unsteady flow to an analysis of varied cases of flow

this second edition of fundamentals of open channel flow focuses on theory followed by
clear fully solved examples and practical computational tools such as spreadsheets and
industry standard software it builds on a foundation in fluid mechanics and offers the
basics of a first course in open channel flow for senior undergraduates or graduate
students energy momentum friction and gradually varied flow both qualitative and
quantitative this edition provides more coverage of design applications including culvert
design a wider range of channel shapes and an update of the us corps of engineers hec ras
program it shows how a few simple equations can solve a range of basic problems the
energy depth and momentum depth relationships are examined graphically and the book s
website offers unique animations showing actual flow dynamics of some transient flow
problems as well as solutions to end of chapter problems and powerpoint slides for

instructors

open channel hydraulics is written for undergraduate and graduate civil engineering
students and practicing engineers written in clear and simple language it introduces and
explains all the main topics required for courses on open channel flows using numerous
worked examples to illustrate the key points with coverage of both introduction to flows
practical guidance to the design of open channels and more advanced topics such as
bridge hydraulics and the problem of scour professor akan s book offers an unparalleled
user friendly study of this important subject clear and simple style suited for
undergraduates and graduates alike many solved problems and worked examples practical

and accessible guide to key aspects of open channel flow

since the publication of its first edition in 1999 the hydraulics of open channel flow has
been praised by professionals academics students and researchers alike as the most
practical modern textbook on open channel flow available this new edition includes
substantial new material on hydraulic modelling in particular addressing unsteady open
channel flows there are also many new exercises and projects including a major new
revision assignment this innovative textbook contains numerous examples and practical
applications and is fully illustrated with photographs dr chanson introduces the basic
principles of open channel flow and takes readers through the key topics of sediment

transport hydraulic modelling and the design of hydraulic structures comprehensive
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coverage of the basic principles of key application areas of the hydraulics of open channel
flow new exercises and examples added to aid understanding ideal for use by students and

lecturers in civil and environmental engineering

in this third edition the scope of the book is defined to provide source material in the form
of a text book that would meet all the requirements of the undergraduate course and most
of the requirements of a post graduate course in open channel hydraulics as taught in
indian universities certain topics have been elaborated and certain portions deleted more
solved examples thus overall making the content much more suitable to today s
requirements new to this edition meets all the requirements of the undergraduate course
and most of the requirements of a post graduate course in open channel hydraulics as
taught in an indian university the contents of the book which cover essentially all the
important basic areas of open channel flow are presented in simple lucid style the book
incorporates revision an updation of the text with the inclusion of additional topics and
some worked out examples this edition has detailed improved coverage on flow through
culverts discharge estimation in compound channels scour at bridge constrictions section
10 6 which deals with negative surges in rapidly varied unsteady flow section 5 7 4
dealing with backwater curves in natural channels the book is useful for both
undergraduate and postgraduate students taking a course in flow in open channels as well
as for students appearing in amie examinations candidates taking competitive
examinations like central engineering services examinations and central civil services
examinations will find this book useful in their preparations related to the topic of water
resources engineering practicing engineers in the domain of water resources engineering
will find this book a useful reference source new to the edition detailed coverage on flow
through culverts discharge estimation in compound channels scour at bridge constrictions
many existing sections have been revised with more precise and better presentations these
include substantive improvement to the following section 10 6 which deals with negative
surges in rapidly varied unsteady flow section 5 7 4 dealing with backwater curves in
natural channels major deletions from the previous edition for reasons of being of
marginal value include pruning of tables 2a 2 at the end of chapter 2 table 3a 1 at the end
of chapter 3 and table 5a 1 of chapter 5 section 5 3 dealing with a procedure for
estimation of n and m for a trapezoidal channel pedagogy each chapter includes a set of
worked examples a list of problems for practice and a set of objective questions for clear
comprehension of the subject matter the table of problems distribution given at the
beginning of problems set in each chapter will be of particular use to teachers to select

problems for class work assignments quizzes and examinations

the design of a highway drainage channel to carry a given discharge is accomplished in

two parts the first part of the design involves the computation of a channel section which
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will carry the design discharge on the available slope this chapter briefly discusses the
principles of flow in open channels and the use of the manning equation for computing
the channel capacity the second part of the design is the determination of the degree of
protection required to prevent erosion in the drainage channel this can be done by
computing the velocity in the channel at the design discharge using the manning equation
and comparing the calculated velocity with that permissible for the type of channel lining
used a change in the type of channel lining will require a change in channel size unless

both linings have the same roughness coefficient
tracings 12 00

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

open channel hydraulics has always been a very interesting domain of scienti ¢ and
engineering activity because of the great importance of water for human 1 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

a review of open channel turbulence focusing especially on certain features stemming
from the presence of the free surface and the bed of a river part one presents the statistical
theory of turbulence part two addresses the coherent structures in open channel flows and

boundary layers
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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

the manning equation is a widely used empirical equation for uniform open channel flow
of water it provides a relationship among several open channel flow parameters of interest
1 flow rate and or average velocity ii bottom slope of the channel iii cross sectional area of
flow iv wetted perimeter v and manning roughness coefficient for the channel surface the
term open channel flow is used to refer to flow with a free liquid surface at atmospheric
pressure in which the driving force for flow is gravity pipe flow on the other hand is used
to refer to fluid flow in a closed conduit uner pressure in which the primary driving force
for flow is typically pressure open channel flow occurs in natural channels such as rivers
and streams and in manmade channels such as those used for storm water waste water and
irrigation water flow this book is about open channel flow and in particular about uniform
open channel flow in which the channel slope water velocity and water depth remain
constant there is emphasis on calculations with the manning equation and the use of excel
spreadsheets for those calculations there is also coverage of several different ways in
which open channel flow is classified including clarification of the difference between

uniform and non uniform open channel flow

excerpt from hydraulics of steady flow in open channels a clear conception of the
meaning of the many terms used in the study of the Bow of water in open channels is of
utmost importance for prog ress in understanding the subject a larger number of
fundamental variables is necessary than in the study of Bow in closed conduits or pipes it
is therefore possible to devise more derived variables many of these such as velocity head
total head and hydraulic radius are essential the use of too many derived variables
however is con fusing only those which have proven significant and have been generally
accepted will be used in this book any elongated depression through which water Bows
may be termed a channel the Bow is said to be open channel Bow if the water has a free
surface thus the Bow in a pipe Bowing part full is open channel Bow the sides and bottom
of the channel are considered to be imper vious if the cross section of the channel does

not change along its length and the channel is straight in alignment and on constant grade
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it is said to be a uniform channel natural watercourses are never truly uniform but if

exceptionally regular they may be considered to be uniform for some purposes the grade

of a uniform channel is its slope referred to the horizontal about the publisher forgotten

books publishes hundreds of thousands of rare and classic books find more at

forgottenbooks com this book is a reproduction of an important historical work forgotten

books uses state of the art technology to digitally reconstruct the work preserving the

original format whilst repairing imperfections present in the aged copy in rare cases an

imperfection in the original such as a blemish or missing page may be replicated in our

edition we do however repair the vast majority of imperfections successfully any

imperfections that remain are intentionally left to preserve the state of such historical

works
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