Watershed Sciences 6900
FLUVIAL HYDRAULICS & ECOHYDRAULICS

WEEK ONE — Lecture 1

Introduction to Course &
Subject

Joe Wheaton
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TODAY'’S PLAN

I. Introductions

Il. Definitions

I1l. Syllabus/Expectations
IV. Assignments
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I WANT TO KNOW

e Your math and physics
background

e What you think hydraulics
IS...

e How you think this might
relate to your research

e What you want to learn

e What you think you
already know

» Modeling experience

UtahStateUniversity

DEFINITIONS ALWAYS HELP TO START

hydraulics [har droliks]
n

(Physics / General Physics) (functioning as singular) another name for fluid mechanics

llins Engli igtionary — Complete and Unabri © HarperCollins Publishers 1991, 1994, 1998, 2000. 2003

1. The scienfiﬁ‘c‘él‘l]dgof water and other liquids, in particular their behavior under the influence of mechanical forces and their related uses in engineering
2. A mechanical device or system using hydraulic components

The American Heritage® Science Dictionary Copyright ® 2005 by Houghton Mifflin Company. Published by Houghten Mifflin Company. All rights reserved
flu-vi-al < i)
adj.
1. Of, relating to, or inhabiting a river or stream
2. Produced by the action of a river or stream.
[Middle English, from Latin £1uviZlis, from £luvius, river, from £1luere, fo flow; see bhleu~- in Indo-European roots.]

The American Heritage® Dictionary of the English Language, Fourth Edition copyright 2000 by Houghton Mifflin Company. Updated in 2008. Published by Houghton Mifflin Company. All rights reserved

1.2 The Role of Fluvial Hydraulics

The term fluvial means “of, pertaining to, or inhabiting a river or stream.” This book ¢  From

is about fluvial hydraulics—the internal physics of streams, In the civil engineering www.thefreedictionary.
context, the subject is usually called open-channel flow: the term “fluvial” is used com
here to emphasize our focus on natural streams rather than design of structures. «  From Dingman (2009)
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ECOHYDRAULICS
e | challenge you to fi

e Made up word.... But real disciplin

FLUVIAL HYDRAULICS
R OHYDRA

HYDRAULICS IS NOT... BUT DEPENDS ON

e Climate
Hydrology
Geology
Geomorphology

What are the primary hydraulic
variables?

What are the secondary variables?
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OUR HUB OF INFORMATION...

FLUVIAL HYDRAULICS & ECOHYDRAULICS NS ES=YTED
WATS 6900

Welcome to the Fluvial Hydraulics &
Ecohydraulics course website.

Enrolled Students:

This website is the primary distribution
point of information for the course. Unlike
Blackboard, this site will be a resource
Fiual Hyoraulics Liorary Guide you can retum to after you are done with
©2011-Disdlaimer & Copyright the course.

ProspectiveStudents

This course is being offered during spring

semester 2011 as WATS 6900 (special

t0pics). To lear more about whether this
ight for you, see the Al

Recent Announcements Homework Assignments

Get a New Quinney Computer Lab Account fuma Reading | Homework for

You will need a Quinney computerIab account to Ty

paricipate in 13bs. Please do this before you come to ReadSkim the Pretace 1o Dingman

your first lab! Lab accounts are reset every ssmester (2009)Read thoroughly Chapter 1

To request Introduction to Fluvial Hydraulics (pp

Posted Jan 4, 2011 10:21 P by Joseph Whesto 3-18) of Dingman (2009) Read
Lecterc M. 2005. Ecohydraulics: A New Interdisciplinary

! Our in
ur first class wi Frontor

meetin the Quinney Library 204 on January 11th at 200,
If you're considering taking the course for credit and you
cantdecide Showing posts 1 - 1 of 1, View more s
Posted Dec 3, 2010 2:42 P by Joseph Wineston

Posted 23 hours ago by Joseph Wheaton

Showing posts 12012 View more s
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FLUVIAL
OUR SCHEDULE -=> OUR HYDRAULICS
v
s, Lawrence Dingma®
Approximate Schedule v
Week | Theme Dates b
weixs | inoguctionto Fluvial Hyraulics & Ecsnysraulics fleia Trip
Contents
waxz | Noturststearms & Properties of Watex saniza Discuss ab 1
Basic Conceps & Equations. snsa Foblem set
wesxs | velocity Diswibutions, Unitorm Flow, & low Resistance | Fep 183 saper Discussion
WaKS | Forces, Flow Classifcation, Energy ot Momerium Priniies | Feba 10 e . 1. Introduction to Fluvial Hydraulics 3
2. Natural Streams: Morphology, Materials, and Flows 20
WK | Geadually Varied Flow & Intro to 10 Hydraulic Modeling Feb15£17 10 Modeling 3. Structure and Properties of Water 94
4. Basic Concepts and Equations 137
wexs | 10 Hyorulic Modeting reoz 5. Velocity Distribution 175
6. Uniform Flow and Flow Resistance an
P [ F—— s i 7. Forces and Flow Classifcation 269
wesxe | Rapictyvaniea steacy Fiow ar ume experiment
i J = 8. Energy and Momentum Principles 208
9. Gradually Varied Flow and Water-Surface Pr 323
Soring Break - Mareh 7-11 dually v
10. Rapidly Varied Steady Flow 347
WEEKS | Unsteady Flow and Intro to 20 Hydraulic Modeling Mor 158 17 Fieldwork 1. Unsteady Flow 400
12. Sediment Entrainment and Transport 51
WEEK 10 | 20 Hyoraulic Modeling 2282
Appendices s
A Dimensions, Urit, and Numerical Precision si4
WeEE 11 | 20 Hyorauic Modeling Mama s 1. Descrption of Flew Ontabase Spreaisbest o
C. Description of Synthetic Channel Spreadsheet 527
0. Descrption of Wate-Surtace Profle Computation
weex 12 | introto Ecomyarautics aprsas ccomrauiic spreaciheet 30
odeling
(PRABSINIFIN) Notes sn
Refeences 536
WEEE 13 | Econycraulic Modeling Scomuraulic
Modeling (CaSiMIR) Index 549
WEEK 14 | Sediment Envainment & Transport spr 19821 Sediment En
Viodeling .
weex 35 | sythesis spr 26828 resent Term Papers
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OUR SCHEDULE -> OUR TEXT s

& Lawrence Dingaat
Approximate Schedule
Week | Theme Dates b
wes | introduction to Fluvial Hyraulics & Ecohydraulics sninn Field Trip
Contents
waxz || naurai Suams & Fropenies of W gan Discuss Lab 1
weexs | Basic Concepts & Equations nanzsaar W
wesxa . Unifor Fiow, & Feo1es Paper Discussion
wees | Forces, Flow Classification, Energy and Momentum Principies | Feo8 & 10 Flume Experiment 1. lakoduction bo Awial Hrdrulics 5
2fNatural Streams: Morphology, Materials, and Flows 20
WEKE | Graduslly Varied Flow & Introto 10 Hydrulic Modeling Feb152 17 10 Madeling 3 Structure and Properiies of Water 9
4. Baslc Concepts and Equations. 137
week? | 10 Hyaraulic Modeting Feb2e 10 Miadeiing 5. Velocity Distribution 175
conmnes 6. Uniform Flow and Flow Resistance m
RapidiyVaried Steacy 1A S - 7. Forces and Flow Classification 269
wesxs | Rapicly Varied Steagy Fiow ar Flume Experiment
8. Energy and Momentum Principles 295
[ 9. Gradually Varied Flow and Water-Surface Profiles 323
10, Rapidly Varied Steady Flow 347
WEEKS | Unsteady Flow and Intra ta 20 Hydraulic Masieling Mar15 837 Fieldwork 1. Unsteady Flow 400
12. Sediment Entrainment and Transport s
WEEC10 | 20 ryarauiic Modeting wMar228.24 20 Madel Lab/eroject
(River 20/1RiC)
514
and Numerical Precision 514
WEEKIL | 20 Hydraulic Medeting mar29a s 20 Mo Lab/project 5. Description of Flow Database Spreadsheet e
ol C. Description of Synthetic Channel Spreadsheet s27
. Description of Water-Surface Profile Computation
weEe 12 3 hpr5EE Ecomaiaulic Spreacshest 530
odeling
(PHABSIN/IFIM) Notes -
Relerences 536
WEER 13 | Ecomyaroulic Modeting g 12 Ecomeraulic .
Modeling (CasiMIR) fnde: d
WEEC14 | Sediment Entrainment & Transport apr198.21 Sediment Entrainment
Modeling "
WEEX 15 | Symthesis Apr 28828 Sresent Term Papers

UtahStateUniversity FLUVIAL HYDRAULICS

FLUVIAL
OUR SCHEDULE -=> OUR FDRAULICS
v
g, Lawrence Dingmat
Approximate Schedule
Week | Theme Dates b
week | inmoduction e Flunial Hysraulics & Econyraulics fieiaTrip
Contents
Motura! Streas & Properties of Water saniza Discuss tab 1
wexs || sosice 877 Sroblem Se
wexe | Valoaty Diswibutions, Uniform Flow, & Flow Resistance | Feb 183 e
Witk | Forces,Flow Classifcotion, Encrgy nd Momertum Princples | Feb 3810 flume Experiment 1. Introduction to Fluvial Hydraulics 3
2. Natural Streams: Morphology, Materials, and Flows 0
waaxs | Gradually Varied Flow & Inrorto 10 Hygimulic Modeling Feoisa 17 10 Modeling 3. Structure and Properties of Water 94
" i ) 7
wex? | 10 Hyoraulic Modeling reo2e 10 Modeling 5. Velocity Distribution 175
Gz 6. Uniform Flow and Flow Resistance an
[ s e 2. Forces and Flow Classification 269
vexs | Rapiotyvariea Stescy Fiow or ume Experiment
i J = 8. Energy and Momentum Principles 295
[ . Gradualy arid Flow and Water Sutace Profes 323
10. Rapidly Varied Steady Flow 347
WEEKS | Unsteady Flow and Intro to 20 Hydraulic Modeling Mar 158 17 Fiekdwork 11, Unsteady Flow 400
12. Sediment Entrainment and Transport 51
WEEE 10 | 20 Hydraulic Modeling Mar2a 20 Model LabfFrojec
ives 20/181C) .
River 207181} Appendices s14
A& Dimersions, Urits, and Nurerical Procision 14
WEEE 11| 20 Hycraulic Modeling Mama s D Mesettab e 1. Descrption of Flew Ontabase Spreaisbest o
e C. Description of Synthetic Channel Spreadsheet s27
0. Description of Water-Surfsce Profis Computation
weex 12 | introto Ecomyarautics aprsas ccomrauiic Spreadsheet s30
Vodeling
(PHABSIM/IFIM ot .
References 536
WEEE 13 | Econycraulic Modeling gtz Scomuraulic
Modeling (CaSIMIR) Index 549
WEEK 14 | Sediment Envainment & Transport Apr1aaL Sediment En
cacting .
weex 35 | sythesis P resent Term Papers
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FLU\’IAL
OUI2 SCI IEDULE -= OUIQ HYDRAULICS
b4
S Lawrence Dingmat
Approximate Schedule
Week Theme Dates Lab
w1 Introduction to Fluvial Hydraulics & Ecohydraulics Janieay Field Trip
Contents
Wikz | Naturel Sreams B Froperies of Water Discuss Lab 1
weexs | Basic oncepts & Equations san2s827 Prociem sev
wesxs v form Fiow, & Fiow Resistance 183 Paper Discussion
weiks | Forces, Flow Classification, Enerzy and Momentum Principles | Feb & 10 [Promegmperiment 1. Introckyction in vl Hydaulics ¥
2. Natural Streams: Morphology, Materials, and Flows 20
WEKE | Graaually Varied Flow & Introto 10 Hyraulic Modeling Fep 15817 1D Mogeling 3. Structure and Properties of Water 94
4. Basic Concepts and Equations 137
week? | 10 myoraulic Modeting renzs 10 Modeiing Velocity Distribution 175
coninued 6\Uniform Bl and Flow Besistan m
Rapiay Varied steacy T - 7. Forces and Flaw Classification 269
weexs | Rapiaiyvariea sieacy Fiow ar Flume Experiment
! ' 8. Energy and Momentum Principles 295
Spring Bresk—Marh 7-11 9. Gradually Varied Flow and Water-Surface Profiles 323
10, Rapidly Varied Steady Flow 347
WEEKS | Unsteady Flow and introto 20 Hcraulie Madeling Mar 15817 Fieidwork 1. Unsteady Flow 400
12. Sediment Entrainment and Transport 51
WEEK 10 | 20 myoraulic Modeting Wor 22824 20 Madel Lavferoject
kiver 20/1RiC)
514
and Numerical Preision s14
WEEK 11 | 20 rysrauic Modeting Merz9sn 20 Mgl Lav/erojeet B, Desctption of Flow Dotabase Spreatshest oy
(ot C. Description of Synthetic Channel Spreadsheet s27
D. Description of Water Surface Profile Computation
WEEE 12 3 AprsEE Econydraulic Spreadsheet 530
oceling
(PHABSIM/IFIM) Notes 531
References 536
WEER13 | Ecomparoulic Modeting o1z Ecomdautic .
Modeling (CasiMiR) fnde d
WEEK 14 | Sediment Entrainment & Transport pr19s L Segiment Entrainment
Wodeiing &
WEEE 1S | Symhesis aprasnan Presens Term Papers
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FLUVIAL
OUR SCHEDULE -= OUR FDRAULICS
Y
g, Lawrence Dingmat
Approximate Schedule
Week | Theme Dates b
wes | inoduction to Fluvial Hygraulics & Ecchygraulics Fieia Trip
Contents
Matursi Streams & Properties of Water san18a 2 Discuss tab 1
weexs | Basic Concepts & Equations san2s827 Froblem Set
weexs | Velociy Diswibutions, Unitorm Flow, & Flow Resistance Feo183 Paper Discussion
wims [ lrorces, row o Morsareunn Pnciones e 8430 R — 1. Introduction to Flvial Hydraulics 3
2. Natural Streams: Morphology, Materials, and Flows 20
WEKS | Gradually Varied Flow & Introto 10 Hydrulic Modeling Feb15817 jog 3. Structure and Properties of Water %
4. Basic Concepts and Equations 137
wex7 | 1D Hydkaulic Modeting Feb2 10 Modeling 5. Velocity Distribution 175
ey 6. Uniform Flow and Flow Resistance m
Torces and Flow ClassTiation 269
weexs | RapiatyVaried Stascy Fiow ar1es Fluma Expariment
i i = 8 Enerqy and Momentum Principies 295
[ 5. Gradually Varid Flow and Water Suface rofies 323
10. Rapidly Varied Steady Flow 347
WEEKS | Unsteady Flow and Intro to 20 Hydraulic Modeling Mar 158 17 Fiekdwork 11, Unsteady Flow 400
12. Sediment Entrainment and Transport 451
WEBE10 | 2 Hyoulic Modeling Mernan 20 Madel LabfFroject
Rives 20/1RIC) .
(River 20Ric) Appendices s14
A Dimensions, Urits, and Numerical Precision st
WEEK11 | 20 Hydaulic Modeting Marzman D odel b 5. Deseription of Flaw Databave Spreadsheet e
s C. Description of Synthetic Channel Spreadsheet s27
D. Description of Water.Surface Profile Computation
WEEK12 | Introto Ecomyarauiics aprsas Ecomersulic Spreadiheet s30
Modeiing
(PHABSIN/IFIM) Noter 31
References 536
WEBE 13 | Econydraulic Modeling Aoz Ecomdraulic
Modeling (CasiMiR) Index 49
WEEX 14 | Sediment Entrainment & Transport Apr1snaL Sedimen:Ens
Vodeling "
WEER 1S | Spthesis rprasn Peesent Tem Papers
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FLUME LAB

Approximate Schedule
Week | Theme Dates Lab
w1 | introduction to Fluvial Hygraulics & Ecohydraulics Field Trip
WeEK2 | Natwral Streams & Froperies of Water lniew Discuss Lab 1
weexs | Basic Concepts & Equations anse Proviem set
wesxe . Uniform Fiow, & Paper Discussion

wKs | Forces, Flow Classification, Energy and Momentum Principles | Feb 3 & 10 sweniment

WEKE | Graaually Varied Flow & Intro 1o 10 Hyaraulic Modeling Fep15817 10 Mogeling

WEK? | 10 Hyaraulic Modeling Fen2s 1D Mageling
continued

weexs | Rapialy Varied Steagy Flow Mar1ss Flume Experiment

Spring Break - March 7-11

WEEES | Unsteady Flow and Inro to 20 Hydraulic Madeling Marise 17 Fieldwork

WEEK 10 | 20 Hyaraulic Modeting Mar228 26 20 Mogel Lab/Project
(River 20/IRIC)

WEEK 11 | 20 Hyaraulic Modeting Mar29E s 20 Madel Lan/Project
(River 2D/IRIC)

WEEE 12 3 AprsEE Ecom

Modeling
(PHABSIMIFIM)

WeEK 13 | Econyaraulic Modeting

esulic
Modeling (CasiMiR)

WEEK 14 | Sediment Entrainment & Transport Apr19a2 sediment entrainment

Modeike Check out:
weekss | snesis Aocdan | mesensTem papecs http://www.neng.usu.edu/dasses/cee/3500/open
channel.htm

UtahStateUniversity FLUVIAL HYDRAULICS
ECOHYDRAULICS

n
g, Lawrence Dingma -
Approximate Schedule
Week | Theme Dates ™
wes | inoduction to Fluvial Hygraulics & Ecchygraulics Fieia Trip
Contents
Noturs! Strearms & Properties of Water 18820 Discuss Lab 1
weex3 | Basic Concepts & Equations tan2saz Froblem Set
weexs | Velociy Diswibutions, Unitorm Flow, & Flow Resistance Feb1a3 Paper Discussion
WEKS | Forces, Flow Classification, Encry and Momentum Principles | Feb 88 10 Flume Experiment 1. Introduction to Fluvial Hydraulics 3
2. Natural Streams: Morphology, Materials, and Flows 20
wenxs || Geadusiiy Varied Flow & 1nro10 1D Hyskaulic Modeting seu 10 Madeling 3. Structure and Properties of Water %
4. Basic Concepts and Equations 137
WEE? | 1 Hydraulic Modeling b2 hm\ 5. Velocity Distribution 175
e 6. Uniform Flow and Flow Resistance an
7. Forces and Flow Classification 269
weexs | Rapialy Varied Steagy Flow ar1es Flume Experiment & Ererny ol Momentam Piniples 208
um Pri
L ) 32
Spring Break - March 7-11 —
10. Rapicly Varied Steady Flow 347
WEEKS | Unsteady Flow and Intro to 20 Hydraulic Modeling Mar 158 17 Fiekdwork 11, Unsteady Flow 400
12. Sediment Entrainment and Transport 451
WEEK10 | 20 Hyoroulic Modeting Mar228 2 20 Madel Labfroject
(River 20Ric) Aopendices s
A Dimensions, Urits, and Numerical Precision s14
WEE 1L | 20 Hydraulic Modeling Mar29a 3 20 Madel Lab/Froject B, Descrption ofFlow Database Spreadshest e
River 20/1RiC)
s C. Description of Synthetic Channel Spreadsheet s27
. Description of Water.Surface Profils Computation
WEEK12 | introto Ecomyarautics aprsas Ecomerauiic Spreadiheet 530
odeling
(PHABSIM/IFIM) Noter 31
Relerences 536
WEE 13 | Econyorauiic Modeting raulic
Modeling (CasiMI) Index 49
WEEC 14 | Sediment Entrainment & Transport apr19a21 Sediment tn
Modeling "
WEERSS | Synihesis apr268.28 Present Tem Papers
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EARN THE RIGHT TO TURN THE KNOBS

Approximate Schedule

- PR e First six weeks building
- (& D T foundation in physics,

= = fluid mechanics &
T | v " hyd raulics
e Jwe e | = Make sure you

= understand the governing
equations & how they are

Spring Break - March 7-11

represented in the model

~ " |===7| e Then focus on the
— [===7 | technician skill of running

a model

WEEK 13 | Econyaraulic Modeting Apr1zas Ecomyaraulic
Modeling (CasiMiR)

WEEK 14 | Sediment Entrainment & Transport Apr19a2 sediment entrainment
Modeling

WEE 1S | Symihesis Apr 26828 Presenc Term Papers

UtahStateUniversity FLUVIAL HYDRAULICS

DRA

OUR SCHEDULE -=> eb5RI=x+

Approximate Schedule

= e = = e Other

we 1 Introduction 1o Fluvial Hyaraulics & Ecohydraulics Jan11a13 Field Trip Read i ngs

L
o« We earn -
wesxa Feb1a3 Paper Discussion RAE ;
Spring Break = March 711
WEEKS | Unsteady Flow and Intro to 20 Hydraulic Modeling Mor 15817 Fieldwork

FLUVIAL HYDRAULICS




FLU\’IAL
OUI2 SCI IEDULE -= OUIQ HYDRAULICS
¥
& Lawrence Dingaat
Approximate Schedule
Week | Theme Dates b
wes | introduction to Fluvial Hyraulics & Ecohydraulics sninn Field Trip
Contents
WEKZ | Natural Sweams & Properties of Water Discuss Lab 1
wesks | Basic Concepts & Equations nxsaz Probiem sex
wesxa . Unifor Fiow, & Feo1es Paper Discussion
wees | Forces, Flow Classification, Energy and Momentum Principies | Feo8 & 10 Flume Experiment 1. lakoduction be Fuial Hydmulies 5
2. Natural Streams: Morphology, Materials, and Flows 20
WEKE | Graaually Varied Flow & Introto 10 Hyraulic Modeling Fep 15817 1D Mogeling 3. Structure and Properties of Water 94
4. Basic Concepts and Equations. 137
week? | 10 Hyaraulic Modeting Feb2e 10 Miadeiing 5. Velocity Distribution 175
conmnes 6. Uniform Flow and Flow Resistance m
.. - 7. Forces and Flow Classification 269
wesxs o Flume Experiment
8. Energy and Momentum Principles 295
e s D \.: Gradually Varied Flov and Water-Surface Profiles 323
 (Eapidiy Varied Steady Fiow ) 347
WEEKS | Unsteady Flow and Intra ta 20 Hydraulic Masieling Mar15 837 Fieldwork 1. Unsteady Flow 400
12. Sediment Entrainment and Transport s
WEEC10 | 20 ryarauiic Modeting wMar228.24 20 Madel Lab/eroject
[River 20/1RIC) 4
and Numerical Precision 514
WEEKIL | 20 Hydraulic Medeting mar29a s 20 Mo Lab/project 5. Description of Flow Database Spreadsheet e
(e s C. Description of Synthetic Channel Spreadsheet s27
. Description of Water-Surface Profile Computation
weEe 12 3 aprses Ecomaiaulic Spreacshest 530
odeling
(PHABSIN/IFIM) Notes -
Relerences 536
WEER 13 | Ecomyaroulic Modeting g 12 Ecomeraulic .
Modeling (CasiMIR) fdes d
WEEC14 | Sediment Entrainment & Transport apr198.21 Sediment Entrainment
WEEX 15 | Symthesis Apr2682 Sresent Term Papers
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FLUVIAL
OUR SCHEDULE -=> OUR HYDRAULICS
v
g, Lawrence Dingmat
Approximate Schedule
Week | Theme Dates b
wenks | inrouction s Fluviat Myarmullcs & Ecomyerautics flela Trip
Contents
Motura! Streas & Properties of Water saniza Discuss tab 1
weeks | BasicConcepes & Equations snzsaz Sroblem Se
wes | Veloay Distbutions, Unitom Flow, & Flow Resistance | Feb 183 Faper Discussion
wiks | Forces, Flow Classification, Encrgy and Momentum Principles | Feb® 8 10 Fhune Bpariment 1. Introduction to Fluvial Hydraulics 3
2. Natural Streams: Morphology, Materials, and Flows 20
waaxs | Gradually Varied Flow & Inrorto 10 Hygimulic Modeling reoisa 1 10 Modeling 3. Structure and Properties of Water 94
4. Basic Concepts and Equations 157
wexs | 10 Hyorulic Modeting reo2e 10 Modeling 5. Velocity Distribution 175
s 6. Uniform Flow and Flow Resistance 2n
[ P s i 7. Forces and Flow Classifcation 269
vexs | RapiatyVariea stesoyFlow ar ume Experiment
i J = 8. Energy and Momentum Principles 295
Soring Break—March 7-11 9. Gra:iuaHy V.InEd Flow and Water-Surface Profiles 323
10. Rapidly Varied Steady Flow 347
N e F————— " (reeady fiow ) 400
12. Sediment Entrainment and Transport 451
WEEE 10 | 20 Hydraulic Modeling Mar2a 20 Model LabfFrojec
ives 20/181C) .
{ier 207181 Appendices s
A Dimensions, Urit, and Numerical Precision s14
WEEE 11| 20 Hycraulic Modeling Mama s D Mesettab e B Damaiptin of oo Db Sprondrst e
e C. Description of Synthetic Channel Spreadsheet s27
0. Descrption of Wate-Surtace Profle Computation
weex 12 | introto Ecomyarautics aprsas ccomrauiic spreaciheet s30
Vodeling
(PHABSIM/IFIM Mot -
References 536
WEEE 13 | Econycraulic Modeling gtz Scomuraulic
Modeling (CasiMiR) Index 549
WEEK 14 | Sediment Envainment & Transport Apr1aaL Sediment En
Viodeling .
weex 35 | sythesis P resent Term Papers
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OUR SCHEDULE -=> ebRF=x+

Approximate Schedule

Week | Theme Dates b

wes | introduction to Fluvial Hyraulics & Ecohydraulics sn11a13 Field Trip

WE2 | Natwral Sueams & Properties of Water FETEY Discuss Lab 1

wemxa | Basic Concepts & Equations nn2ssz Problem set

wesxa . Uniform Flow, & Fep1s3 Paper Discussion

wexs | Forces, Flow Classification, EnerEy and Momentum Principies | Feb 3 & 10 Flume Experiment

e | Graguslly Varied Flow & Intrato 10 Hydrmulic Modeling Feb15217 10 Modeling

wesk7 | 10 Hyarulic Modeling Feb 2 10 Modeling
continued

wexe | Rapicly Varied Steacy Fiow Mar g3 Flume Experiment

Spring Break - March 7-11

WEEXS | Unsteady Flow and Intro to 20 Hydraulic Madeling Mar15 837 Fieldwork

weex 10 [} 20 ryarauiic Modeting s 228 20 20 Mogei Lab/Projert
(River 20/1RiC)

WeER 11 mar 29831 20 Mogei Lav/Projert
(Rives 20/1RiC)

weex 12 3 hpr5EE Ecomaraulic

odeling

(PHABSIM/IFIM)

WEEX 13 | Econyaraulie Modeling ape12 Ecomaraulic
Modeling (CasiMIR)

WEEKX 14 | Sediment Entrainment & Transport sediment Entrainment

WEEX 15 | Symthesis Apr 28828 Present Term Fapers

UtahStateUniversity

Computation

e Other

Readings... i
 We'll learn IRIC
(MDSWMS) or
River 2D

OUR SCHEDULE -=> eb5RI=x+

N

Approximate Schedule

Week | Theme Dates b

wenks | inrouction s Fluviat Myarmullcs & Ecomyerautics snnan fieiaTp

Motura! Streas & Properties of Water saniza Discuss tab 1

weeks | BasicConcepes & Equations snzsaz Sroblem Se

wes | Veloay Distbutions, Unitom Flow, & Flow Resistance | Feb 183 Paper Discussion

WEEKS. Forces, Flow Classification, Energy and Momentum Principles | Feb & 10 Flume Experiment

waaxs | Gradually Varied Flow & Inrorto 10 Hygimulic Modeling Feoisa 17 10 Modeling

wex? | 10 Hycraulic Modeting reo2e 10 Modeling

wexs | Rapiatyvariea stesoy Flow wsr183 Flume Expariment

Spring Break -March 7-11

WEERS | Unsteady Flow and Inro o 20 Hydraulic Modeling Mor 15817 Fieidwork

WEEE 10 | 20 Hydraulic Modeling Mar2a 20 Model LabfFrojec
river 207181}

WEER 11| 20 Hyraulic Modeling Mama s 20 Modei LabfFrojec
River 20/1i)

weex 12 o s 8.8 ecomyorauiic
Modeling
(PHABSIM/IFIM

wg 13 | conoraviic Modeling Lo 12830 Soomgraulic

Modeling (CasiMIR)

WEEK 14 | Sediment Entrainment & Transport

Sediment Ent
Modeling

weexss | sythesis

Apr 26828

Present Tem Papers

UtahStateUniversity

» Other Readings.
» We'll 2D PHABSIM &
CaSiMiR )

Weighied usable area

Sy Inden

From Andy Goodwin & Dave Smith (ERDC):
http://el.erdc.usace.army.mil/emrrp/nfs/individualfish.htm
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FLUVIAL
OUI2 SCI IEDULE -= OUIQ HYDRAULICS
¥
& Lawrence Dingaat
Approximate Schedule
Week | Theme Dates b
wem1 | introduction to Fluvial Higraulics & Ecchydraulics Field Trip
Contents
WEKZ | Natural Sweams & Properties of Water Bnian Discuss Lab 1
wesks | Basic Concepts & Equations nxsaz #ropiem set
wesxa . Uniform Flow, & feo1s3 #aper Discussion
wees | Forces, Flow Classification, Energy and Momentum Principies | Feo8 & 10 Flume Experiment 1. lakoduction be Fuial Hydmulies 5
2. Natural Streams: Morphology, Materials, and Flows 20
WEKE | Graaually Varied Flow & Introto 10 Hyraulic Modeling Feb15&17 10 Modeling 3. Structure and Properties of Water 94
4. Basic Concepts and Equations 137
week? | 10 Hyaraulic Modeting Feb2e 10 Miadeiing 5. Velocity Distribution 175
coninued 6. Uniform Flow and Flow Resistance. m
Rapialy Varied Stescy P G . 7. Forces and Flaw Classification 269
weeks | Rapialy Varied Sveacy Fiow ar Flume Experiment
! ' 8. Energy and Momentum Principles 295
9. Gradually Varied Flow and Water-Surface Profiles 323
Spring Break - Marcn 7-11
10, Rapidly Varied Steady Flow 347
WEEES | Unsteady Flow and Intrs to 20 Hydraulie Maseling Mar 15817 Fieldwork 1. Unsteady Flow 400
12 CeTiment Eotrs Tanion ) asi
WEEC10 | 20 ryarauiic Modeting wMar228.24 20 Madel Lab/eroject
{River 20/1iC)
514
and Numerical Preision s14
WEEKIL | 20 Hydraulic Medeting mar29a s Lab/projent 5. Description of Flow Database Spreadsheet e
i C. Description of Synthetic Channel Spreadsheet s27
. Description of Water-Surface Profile Computation
WEEE 12 | Introto Ecompdrautics aprses Ecomaiaulic Spreacshest s
Modelin
Ll Notes 31
Relerences 536
WEER 13 | Ecomyaroulic Modeting Ecomraulic
Modeling (CaSIMIR) fndes d
WEER 16 | Seaiment Envainment & (I Sediment Entrainment
Modeling "
WEECSS | Syhesis Apr2682 Sresent Term Papers

FLUVIAL HYDRAULICS

OUR SCHEDULE -=> eb5RI=x+

Approximate Schedule

v [ — & * I'll synthesize and pull
-~ .~ everything together..

* We’'ll see you present your
wes | Velocity Distributions, Uniform Fiow, & Flow Resistance Feb1a3 Paper Discussion term papers .

WEEKS | Forces, Flow Classificotion, Encriy and Momentum Principles | Feb3 8 10 Flume Experiment

WEEKS | Gradually Varied Flow & Introto 10 Hydraulic Modeling Feb 15817 10 Modeling

wepk? | 10 Hydraulic Modeling Feo2d 10 Modelin
continued

weexs | RapiaiyVaried Steacy Flow Mar 183 Flume Expariment

Spring Break - March 7-11

WEEKS | Unsteady Flow and Intro to 20 Hydraulic Modeling Mor 15817 Fieldwork

WEEX 10 | 20 Hyoraulic Modeling Mo 12824

WEEK 11 | 20 Hyaraulic Modeling Mer 19831

WEEX 12 | intro to Econyarautics Aprsas scomaraulic

odeling
(PHABSIMVIFIM)

Ecomeraulic
Modeling (CaSiMIR)

WEEE 13 | Econydraulic Modeling

Sediment Entrainment & Transport Apr 19821 Sediment Ent

weeks | symesis | resent Tem Papers

UtahStateUniversity FLUVIAL HYDRAULICS




WHAT IS YOUR TERM PAPER?

e A review article on the portion of the hydraulic
and/or ecohydraulic literature relevant to your
research

« \We'll define more in about a month

A UtahstatsUniversity FLUVIAL HYDRAULICS

i A

THE WAY 1 WAS TAUGHT...

Every lecture:
* hour of monotone derivations
* no hints for solving problems
» absolutely no mention of practical

utility or scientific significance We will not

, , . cover
Here’s what we’re going t¢

everything!
e Lectures (50 min)

— | will assign reading for next lecture (you need to do it
first night)

— | will choose core topics to lecture from (30 min)

— | will post a pole on our forum, you will vote from a list
of other topics to spend 10-15 minutes on

— We will spend last 10 minutes discussing questions

e r =
. " =
. 4 Ll‘.
o ‘;
Holy Cow ... so much _ﬁ; ! ‘ i
]

. great information!!!

HYDRAULICS

Al UtahStateUniversity FLUIAL
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LETS GO THROUGH REST OF SYLLABUS...

FLUVIAL HYDRAULICS & ECOHYDRAULICS

o

About he Course (Sylabus)
ments

Class Anouncements

Class Calendar

Course Discussion Boards

Fluvial Hycraulics Library Guide

©2011-Disdlaimer & Copyright

Utah State University Links
Department of Watershed Sciences

Joe Wheaton's Website
ET-AL (Lab)
Links

UtahStateUniversity

WATS 6900

Welcome to the Fluvial Hydraulics &
Econydraulics course website

Enrolled Students:

This website is the primary distribution
point of information for the course. Unlike
Blackboard, this site will be a resource
you can retum to after you are done with
the course.

ProspectiveStudents

This course is being offered during spring
semester 2011 as WATS 6900 (special
t0pics). To lear more about whether this
course is right for you, see the

Co o5

Recent Announcements Homework Assignments

Get a New Quinney Computer Lab Account
You will need a Quinney computerIab account to
paricipate in 13bs. Please do this before you come to
your first lab! Lab accounts are reset every ssmester
To request

Posted Jan 4, 2011 10:21 PM by Joseph Wheston

! Our first class will
meetin the Quinney Library 204 on January 11th 31 200,
f youre considering taking the course for credit and you
cant decide
Posted Dee 3, 2010 2:42 P by Jaseph Wheaton

Showing posts 12 012 Visw more »

Reading | Homework for

ReadSkim the Pretace 1o Dingman
(2009)Read thoroughly Chapter 1
Introduction to Fluvial Hydraulics (pp
3-18) of Dingman (2009) Read
Leclerc M. 2005. Ecohydraulics: A New Interdisciplinary
Front

Posted 23 hours ago by Joseph Wheaton

Show s 1- 1071, View more »

FLUVIAL HYDRAI!

ULICS

READING/HOMEWORK

FLUVIAL HYDRAULICS & ECOHYDRAULICS Searchnssie
: WATS 6900

@ UtshStateUniversity
e

Fluvial Classroom

Home

Aboutthe Course (Syllabus)
Assignments

Class Announcements

Class Calendar

Course Di

Fluvial Hydraulics Library Guide:
©2011- Disclaimer & Copyright

Open Course Ware

Other Links

Joe Wheaton's Website
ET-AL (Lab)

Links

UtahStateUniversity

Assignments >

Reading / Homework for Thursday, January 13th

posted Dec 4, 2010 3:09 PM by Joseph Wheaton [ updated 23 hours ago ]

Read:

« Skim the Preface to Dingman (2009)

)
Read thoroughly Chapter 1: Introduction to Flwvial Hydraulics (pp 3-19) of Dingman

FLUVIAL
HYDRAULICS

Read : Leclerc M. 2005. Ecohydraulics: A New Interdisciplinary Frontier for CFD.
Computational Fluid Dynamics. John Wiley & Sons, Ltd, 429460 pp. DOI

10.1002/0470015195 ch16

On Thursday, we will be going on a field trip up Logan Canyon. We will be hiking in the
snow (we'll provide snowshoes). If you have your own snowshoes bring them. You will
need good water-proof snow boots, pants, gloves, parka and a hat. You should also bring
layers . Come prepared for the snow... dress warm! Also bring something to write notes with and a camera if youve

got one

In addition to coming prepared for the elements, come ready to discuss how flnvial hydraulics diflers from
traditional hydraulics courses and open channel flow. Also, be prepared to discuss the review article

Register as a user for course discussion board. Post questions from reading if you have them!

Attachments (1)

"] Wiley - Leclerc's chapter - Final.pdf - on Jan 10, 2011 9:47 AM by Joseph Wheaton (version 1)

428k View Download

FLUVIAL HYDRAULICS
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THIS WEEK'’S LAB

Lab 01 — Hydraulic
Observations

e Reset what you think you know

- Just make basic observations |

e Discuss Reading

e Snowshoes provided (bring
food, water, and whatever you |
need to keep warm) ’

e Leave at 2:00 from NR Parking |
Return to car by dark

gt ) )
{0 UtahstateUniversity FLUVIAL HYDRAULICS
_& ECOHYDRAULICS.

NEXT LECTURE

On Tuesday:

e Lecture/Discussion on
Natural Streams (i.e.
Chap 2)

e Check Friday for
Reading Assignment

Image from Corbis ©:

A

/\' UtahStateUniversity FLUVIAL HYDRAULICS
OHYDRAULICS
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QUESTIONS??

e Post other questions to our Class Forum at
http://forum.bluezone.usu.edu/qis

FLUVIAL HYDRAULICS
R DHYDRA
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