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SUIIUARY

Thie report preseote the result of a literature aearch into flor in open

channele with particular interest io Flood Channels.

The eearch ie presented in the form of three filee:

- a cerd inder file developed on the Apricot micro coa?uter aaaociated rith

the Flood Chanoel Facility which indicates the eource of the publication

and givec detaile of any experinental facility.

- a Precis of each paper or book accessed iadicatiag the cheaael type

studiedr the aims of the paper, conclueions drawn and the nature of the

instrunente ueed in the etudy.

- details of the channels studied in previoua reaearch inco flow

interactioor aecondary flor, turbulence, nomeotuu tranafer etc, unified

in S.1 units. Three relevant dimeneionlees parameters are also

presented.

Thie report supplements The atructure of flow in open chaanels - a

l i terature eearch, January 1987.

The layout of the contenta of this report are the aame aa for Report

No SR 96.
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2 CARD IT{DEX OF

PAPERS

The card index was compi led on che Apricot Xi-10 micro

computer  assoc ia ted  w i th  the  F lood Channe l  Fac i l i t y  a t

Hydraul ics Research, using CARDBOX-PLUS, Version 3 as

supp l ied  by  Bus iness  S imula t ions  L td .

The f ie ld  capt ions  used in  the  card  index  are  de ta i led

b e l o w :

Author  se l f  exp lanatory

T i t le  se l f  exp lanatory

Pubrn  pub l ica t ion  (see Abbrev ie t ion  o f

Publ icat ions )

Data form of data presentat ion, graphical

no ta t ion

Key words  se l f  exp lanatory

Channel type channel types are defined as

exper imenta l ,  p ro to typ ica l ,

theore t ica l ,  s inp le ,  compound,  smooth ,

rough,  bend,  duc t  o r  p ipe .

Due to  the  res t r i c ted  space ava i lab le

on the card format used, abbreviat ions

of the above channel descr ipt iona are

f requent ly  necessary .

F t ,  FW,  FD f lune length ,  w id th  and depth

CL, Ct l ,  CD channel length, l r idth and depth

FCS f lume or  channe l  s lope,  eg  2( -3 )

r e p r e s e n L s  a  s l o p e  o f  0 . 0 0 2

a d ischarge

INST instruments used in experimental  work



A b b r e v i a t i o n  o f  P u b l i c a t i o n s

AMER

ANN

ASME

ASP

cII, CHAN

CIV

CONF

CONG

CONST

CONT

DEPT

D ,  D I V

DPRI

ELEM

EM

ENG

EXP

FIN

FOUND

GEOL

GEOPHYS

HYD, IIYDR

IAIIR

I D

IHI"t

INST

INT

American

Annual

American Society of l lechanical

Engineers

Aspects

Channel

C iv i  I

Conference

Congress

Cons t ruct  ion

Con t ro l

Department

D iv i  s i on

D isas te r  P reven t i on  Resea rch

Ins  t i  t u te

El  ement  s

Engineer ing Mechanics

Engineer ing

Expe  r imen ta l

F i n i t e

Foundat ion

G e o l o g i c a l

Geophys i ca l

I lydraul  ic  s

In te rna t i ona l  Assoc ia t i on  Hyd rau l i c

Resea rch

I r r i ga t i on  and  Dra inage

Inst i tu t  for  l tydronechanik and

Was  se rw i r t  scha f  t

I ns t i  t u te

In te rna t i ona l
3



IWES

J

J ICE

JSCE

MEAS

MEClT

MIN

MOD

NACA

NO

PASCE

PICE

PROC

REF

REG

RES

REV

SED

soc
STN

STR

SYMP

TASCE

TASMN

TECH

TN

Inst i tute of Water Engineers and

S c i e n t i s t  s

National Advisory Commitcee for

Aeronaut ics

Nuuber

Journal

Journa l  Ins t i tu te

Japan Society of

Ueasurements

Mechanics

Min is t ry

Model I ing

Proceedings

Engineers

Proceedings

Engineers

Proceedings

Ref ined

Regional

Resea rch

Review

Sediment

Soc ie t y

S ta t i on

S t ruc tu res

Symposiun

Transact ions Amer ican

Engineers

Transact ions Amer ican

Mechanical  Engineers

Techn i ca l

Techn i ca l  no te

of Civi l  Engineers

Civ i l  Eng ineers

American Society of Civi l

Ins t i tu te  o f  C iv i l

Soc ie t y  o f  C i v i l

Soc ie t y  o f



TRANS

TUR

Transac Eions

Turbulence

UKAEA Uni ted Kingdon Atomic Energy

Author i  ty

UNIV  Un ive rs i t y

US Un i ted  S ta tes

USWES Uni ted States Waterways Exper imenta l

S ta t i on

v0L Volume

WH, WAT IIAR ldaterways and Harbours

A  copy  o f  each  o f  t he  pape rs  de ta i l ed  i n  t he  ca rd

index is  kept  on the Flood Channel  Faci l i ty .  Books

re fe r red  to  a re  kep t  i n  t he  l i b ra ry  a t  Hyd rau l i cs

Research Ltd.  The author  accepts that  the l i terature

search does not  g ive a comprehensive coverage of

papers and books re lat ing to the st ructure of  f low in

open  channe l s .  The  l i t e ra tu re  sea rch  w i l l  be  upda ted

as  fu r the r  ma te r i a l  becomes  ava i l ab le  i n  recogn i t i on

o f  t h i s  f a c t .



.TITLE TIIE GEOMETRY OF SMALL MEANDERING STREAI'{S . 7 3 2 8 S ,  L 9 7 0

. . : . . . . . . .
.DATA MEANDER LENGTII' WIDTlt, BREADTII; PARTICLE SIZE, .KEY WORDS MEANDERS, .
.DISCHARCE, TRANSPORT RATE, SLOPE, SEDTMENT CONC. . SEDTMENT TRANSPORT,

GEOMETRICAL RATIOS
.CHANNEL TypE EXp, SIUP, ROUGH, MEANDERS

.FL  3OO FT . FI{t 34 FT . F D

.cL 300 FT .cw  3 .23  FT . cD

. . Fcs  212 .6 ( -3 ) . Q  0 . 2 0 5  -  3 . 2 4 8
.  CUSECS

.INST POINT GAUGES, SAND TNJECTOR

.AUTHOR ALFRINK B J, van RIJN L C

.TITLE TWO EQUATTON TURBULENCE MODEL FOR FLOW

. TRENCIIES

.PUB-N PASCE, J HYD
. . D ,  V o L  1 0 9 ,  H Y 3

IN .JULY,  1983

.DATA DEPTH, TURBULENCE ENERGY, FLOW VELOCrry, SITEAR .KEy WORDS TURBULENCE,

.STRESS, EDDY VTSCOSITY, SIIEAR VELOCTTY .TRENCII,  SHEAR STRESS
EDDY VISCOSITY

.CHANNEL TypE THRY, EXp, COMP, SMOOTII

. F L  1 7  M . F W  0 . 5  M . F D  0 . 7  M

. cL . c l d  1 . 0  M . c D  0 . 2  M

.  FCS

:a
.INST LASER DOPPLER ANEMOMETER

.AUTHOR AUER. SOC. OF CIV.  ENG. -  EDITOR M. ELLIOTT

.TITLE RIVER MEANDERING . PROCEEDINGS OF T1IE CONFERENCE

. R I V E R S ' 8 3

.PUB'N PROCEEDINGS OF
. . .THE CONFERENCE

.RIVERS, NEW ORLEANS,

. L O U T S T A N A ,  O C T , 1 g B 3

.DATA GEoMoRPIlotocY' EFFECTS oF MAN'S AOTIVITIES, .KEY I.IORDS

.ENGINEERING ANALYSIS, NUMERICAL & PHYSICAL MODELLING RIVER MEANDERING

.CHANNEL TYPE

. F D. F W. F L

. cL .cI'] . cD

.  FCS .a .  INST



.AUTHOR AMERICAN SOCIETY OF CIVIL ENGINEERS .PUB'N PASCE,  J  HYD
. . D ,  V O L  1 0 6 ,  H Y 5 ,

: * t ,  
1 e 8 0.TITLE SOURCES OF COMPUTER PROGRAMS IN HYDRAULICS

.DATA GROUND WATER, HYDMULICS,

.WATER, THERMAL DISCHARGE, TIDAL
LYDROLOGY, SURFACE

RIVERS, ESTUARIES
.KEY WORDS HYDMULICS,
.COMPUTER PROGRA}TS

.CHANNEL TYPE

. F L . F W . F D

.cI,J. cL . cD

.  FCS .a .  INST

.AUTTIOR ANDERSON A G .PUB'N rAHR,  12  TH
; . . .  . C O N G ,  F O R T  C O L L I N S ,.TITLE ON THE DEVELOPMENT OF STREAI'{ MEANDERS ..1967

.DATA MEANDER IENGTII, TIME, RELATIVE MEANDER

.FROUDE NUMBER, DISCIIARGE, DEPTH
LENGTII, .KEY WORDS MEANDERS,

.ALTERNATE BARS, FROUDE

.CHANNEL TypE TItRy, SIMP, EXp, RGH

. FI{. F L . F D

. cL .ct^r . cD

.  FCS

:a
.  INST

.AUTTTOR ANDREWS E D .PUB.N JOURNAL OF
. . .HYDROLOGY,  46 ,  1gg0.TITLE EFFECTIVE AND BANKFULL DISCHARGES OF STREAMS IN

.THE YAMPA RIVER BASIN, COLARADO AND WYOMING

.DATA DISCHARGE, SEDIMENT LOAD, DRAINAGE AREA, BED

.I'{ATERIAL, RECURRENCE INTERVATS
.KEY I4IORDS BANKFULL
.DISCHARGES, SEDIMENT

. . . . . L o A D ,  E F F E C T M
.CHANNEL TYPE PROTO, THRY, SIMP, RGH .DISCHARGE

. F L . F W . F D

. cL . c!{ . cD

.  FCS

:a
.  INST



.AUTIIOR ANWAR It O, ATKINS R

.TITLE TURBULENCE

.PUB-N PASCE, J HYD
. . . . D ,  V O L  1 0 6 ,  H Y g ,

I '{EASUREMENTS rN STMIILATED TrDAL FLOW .AUG, 1gg0

.DATA NONDTMENSTONAL SIiEAR & MEAN VELOCrry, TURBULENT .KEy WORDS TURBITLENCE

.INTENSITY PROFILES, REYNOLDS STRESS, ENERGY SPECTRA .  INTENSITY, REYNOLDS
SIIEAR STRESS, ENERGY

.CIiANNEL TypE EXp, TItRy, SIMP, SMTII .spEcTRA

.FL  27  t4 . F W  0 . 6  M . F D  0 . 4  M

. c L  2 7  M .  crr  0.6 M . cD  0 .4  M

.  FCS .Q 0.140 cuuEcs . INST E.M. & MIN CURRENT METER, HOT
.FIIM ANEMOMETER, PRESTON TUBE

.AUTIIOR ARNOLD U, STEIN U, PASCIIE E

.TITLE FIRST EXPERIENCES WITTI AN ON

.SPECIAL APPLICATION TO OPEN CHANNEL

. LASER
AXIS LDV SYSTEM IN .ASME,

.PUB'N INT SYMP ON
ANEI.{OMETRY,
FLORIDA

:DATA 
DOPPLER BURST, pOr{ER SPECTRA, VELOCTTY .KEY I{ORDS LASER DOPPLER

.ANEMOI'{ETER

.CHANNEL TypE EXp, THRY, COMP, SMTH, RGH

. F L  2 5  M . F W  1  M . F D

.cI.]. cL . cD

.  FCS

:a
.INST LASER DOPPLER ANEMOMETER

.AUTHOR BAGNOLD R A .PUB'N GEOLOGICAL
SURVEY PROFESSIONAL

.PAPER 282-8, Lg60.TITLE SOME ASPECTS OF TIIE SHAPE OF RIVER MEANDERS

.DATA RESISTANCE COEFFICIENT, CURVATURE CRITERION,

.CROSS SECTION
.KEY WORDS MEANDERS,
. ENERGY DISSIPATION,

.CHANNEL TypE THRY, EXp, SIMP, RGH, MEANDERS

. ctt . cD

EDDY FORMATION

. F L . FI"l . F D

. C L

.  FCS .a .  INST



.AUTIiOR BATIIURST J C .PUB'N PASCE, J HYD
D ,  V O L  1 1 2 ,  H Y 5 ,

.TITLE SLOPE AREA DISCHARGE GAGING IN MOUNTAIN RIVERS .JUNE, 1986

.DATA MEASURED, PREDICTED (SI,OPN AREA) & PREDICTED .KEY WORDS FLOW GAUGING,

.(SIMPLE METTIOD), RELATIVE SUBMERGENCE .SLOPE AREA METITOD,
. . . . . M O U N T A I N  R I V E R S

.CLANNEL TypE PROTO, TI{RY, SIMP, RcH

. F L .FW . F D

. cL  5 ,  150  M . c t {  5 ,  50  u .cD

.  Fcs . 398 | 3.7 3G2) . Q  0 . L 3 7  -  1 9 5  C U B I C
.I{ETRES PER SECOND

. INST ENGINEERS LEVEL, STAFF, TAPE

.MEASURE

.AUTHOR BETTESS R, I{HITE W R .PUB 'N  P ICE,  PART 2 ,
. . . 7 5 ,  S E P T E M B E R ,  1 9 8 3

.TITIE MEANDERING AND BMIDING OF ALLUVIAL CHANNELS

.DATA SLOPE, DTSCHARGE, SEDIMENT SrZE, SEDTMENT CONC, .KEy WORDS MEANDERTNG,
. BMIDING, ALLUVIAL
CLANNELS, STABLE

.CIIANNEI TYPE EXP, THRY, SIMP, RGII, MEANDER, BRAID .CITANNEL TIIEORY

.FL 24 t4 . F W  2 . 4 4  M . F D  0 . 6 1  M

.cL  24  t I . cw  0 .22  M .cD  0 .04  M

. F C S  1 . 8  -  5 . 6 ( - 3 ) . Q  0 . 0 0 1  -  0 . 0 0 6 6
. CUMECS

. INST POINT GAUGES

.TITLE CITARACTERISTICS OF TURBULENT BOUNDARY SITEAR

. STRESS
. .L97 4

.DATA TURBULENT INTENSITY, REYNOLDS NO.,  SHEAR STRESS .KEY WORDS TURBULENCE,

. PROBABTLTTY DENSTTY, AUTOCORRELATTON FUNCTTON .BOUNDARY SIIEAR STRESS,
TIOT FILM ANEMOMETER

.CHANNEL TypE EXp, TIlRy, SIMPLE, SMOOTH

. F L  1 0  M . F W  2 0 . 4  C M . F D  2 0 . 4  C M

. c L  1 0  M . cw  20 .4  cM . c D  2 0 . 4  C M

. F c S  0 . 5  t o  1 0 ( - 3 ) .Q 335 -  9460 CUBrC
. cM/s

.rNST ttoT FILM ANEMOMETER,

. PIEZOMETRIC TAPPINGS



.PUB'N PASCE, J HYD
: T : : : :  : : : ] : : : : : :  D ,  V O L  1 0 9 ,  7 ,  J U L Y ,
.TITLE FLOTI DEPTIT IN SAND BED CI{ANNELS . 1 9 8 3

.DATA DENSTMETRTC FROUDE NO., SHEAR STRESS, DrSCI{ARGE .KEy WORDS FLO[{ DEprIt,

. ,  sLoPE, GMrN FROUDE NO., DEPTII,  VEtOCrTy, I tyD RAD. .SAND BED CIIANNELS

.CIIANNEL TYPE TIIRY, EXP, SIMP,

. F L . F W . F D

. C L . ctl . cD

.  FCS
:a

.  INST

.TITIE FLOI{ DEPTH IN SAND BED CHANNELS

.AUTIIOR BROI.{NLIE W R .PUB'N PASCE,
. . D ,  V O L  1 0 9 ,

. J U L Y , 1 9 8 3

.DATA DENSTMETRTC FROUDE NO, SHEAR STRESS, DTSCHARGE, .KEy WORDS FLOW DEPTH,

.GMIN FROUDE, VISCOUS EFFECTS, DEPTII ,  VELOCITY . SAND BED C}TANNELS

.CHANNEL TYPE THRY, EXP, SIMP, RGIT

J IIYD
N O  7 ,  

:

. F L . F W . F D

. C L .cw . cD

.  FCS .a .  INST

.AUTHOR BROWNLIE W R .PUB'N PASCE, J HYD
. . . D ,  V O L  1 1 I ,  N O  7 ,

.TITLE COMPILATION OF ALLUVIAL CIIANNEL DATA .JULY, 1gg5

.DATA

.CTIANNEI TYPE

. KEY T.IORDS DATA

. COLLECTION

. F D. F W. F L

.cl' l. cL . cD

.  FCS .a .  INST



.AUTI1OR CALLANDER R A .PUB 'N  PROC 2ND
..AUSTRALASIAN CONF ON.TITLE CONSTRUCTION OF AN EXPERIMENTAL MEANDER .HYD & FLUID I.{ECH,

.AUCKLAND UNIV.,  tg66

.DATA I'ff iAN VELOCITY, FRICTION FACTOR .KEY WORDS MEANDER, SAND
.CoNCENTRATION, SnEAR
. VELOCITY.cltANNEL TypE EXp, SIMP, RGII, MEANDER

.FL 40 rT .FW 8  FT . F D

.CL 40 FT .cw 30 rN . cD  1 .5  rN

.  FCS

:o  
0 .12 cusEcs .  INST

.AUTHOR CTIANG H H

.TITLE ANALYSIS OF RIVER MEANDERS

.DATA I'{EANDER CURVATURE, SLOPE,

.sIzE, I{ IDTH-DEPTH RATIO

.PUBTN PASCE,  J
. . . D ,  V O L  1 1 0 ,  N O

.JANUARY, 1,984

DISCHARGE, SEDIMENT .KEy WORDS MEANDER, .
.MINIMUM STREAM POWER

HYD
1

.CHANNEL TYPE THRY, PROTO, EXP, SIMP, RGII ,  MEANDER

. F L . F W . F D

. cL .cI , I  75 FT . c D  6 . 2  F T

.Fcs 1 .s7 G4) .a .  INST

.AUTIIOR CIIANG TT H .PUB'N PASCE, J I IYD

.TITLE ENERGY EXPENDITURE
. . D ,  V O L  1 0 9 ,  N O  7 ,

IN CURVED OPEN CHANNELS .JULY, 1gg3

.DATA ENERGY GRADIENT, FROUDE NO,

.RADIUS RATIO, TRANSVERSE _ TOTAL

.CHANNEL TypE THRY, pRoTo, sIMp, SMTH

FLOW DEPTIi, DEPTH - .KEy I4TORDS CURVED CHAN,
ENERGY LOSS RATIO .ENERGY LOSS, LONGITUD

. .RESISTANCE, TRANSVERSE
. CIRCULATION

. F L . Fhr . F D

. cL . cI{ 12 FT . C D  7 . 6 7  F T

: FCs  
1 .3 ( -3 ) .Q  s .5  -  36 .8

. CUMECS
.INST CURRENT METER, STAFF GAUGES



.AUTHOR CHANG H H

.TITLE MODETING OF

.DATA FLOOD HYDROGRAPH, CROSS SECTIONS

.PUB'N PASCE,  J
D ,  V O L  1 1 0 ,  N O

RIVER CHANNEL CHANGES .FEBRUARY, Lg84

tIYD
.,
1 ,

.KEY IdORDS CTTANNEL

.CIIANGES, COMPUTATIONAL

.CHANNEL TYPE TttRY,
. .  .  . . M O D E L

PROTO, Sil.{P, RGtt

. F L . F W . F D

. cL . Ct{t . C D

.  FCS

:a
.  INST

.AUTIIOR CIIANG II H

.TITLE VARIATION

. CITANNELS

.PUB 'N  PASCE,  J
. . . D ,  V O L  1 1 0 ,  N O

OF FLOW RESISTANCE TTIROUGII CURVED .DECEMBER, Lg84

ITYD
L 2 t  

:

.DATA TRANSVERSE SURFACE VELOCITY, FRICTTON FACTOR, .KEy WORDS CURVED

.ENERGY GMDIENT' BOUNDARY SITEAR STRESS .CIIANNEL, FLOW
.RESISTANCE

.CIIANNEL TypE THRY, EXp, PROTO, SIMP, RGII, SMTH

. F L  1 1 6  F T .FW 6 FT . F D

.CL I16  FT .ct|I 6 FT . cD

. F C S  7 . 2 ( - 4 )
:a

.  INST

.AUTITOR CHANG H H

.TITLE RIVER MORPIIOLOGY AND

. P U B - N  P A S C E ,

. D ,  V O L  1 1 1 ,
THRESITOLDS .MARCII,  lg85

J TIYD
N O  3 ,  

:

.DATA IIIDTH, DEPTII, VELOCITY, ENERGY GMDIENT, WIDTIT .KEY WORDS CHANNEL

.- DEPTH RATIO' SLOPE, STREAM POWER .GEOMETRY, CHANNEL

; ; ; ; . f f i .  
. . .PATTERNS'  TI tREsI toLDs

. CHANNEL TYPE TIIRY, PROTO, EXP,

. F L . F W . F D

. cL . c I . I  4 4 . 5 ,  1 2 1  F T . c D  2 . L ,  4 . 2  F I

. F C s  1 . 1 9 ( - 3 ) .a .  INST



.AUTHOR CIIANG H H . P U B ' N  P A S C E ,  J
. . . . D ,  V O L  1 1 2 ,  N O.TITLE RIVER CIIANNEL cItANGEs:ADJUSTMENTS oF EQUILIBRTUM .JANUARY, 1986

HYD
I

.DATA SLOPE, IDSCIIARGE, DEPTH . KEY I{ORDS CHANNEL
.CI IANGES, EQUILIBRIUM

. CITANNEL TYPE THRY, PROTO, SIMP, RcH

. F L

. cL

. F W . F D

.cI{' . cD

.  FCS .a .  INST

.AUTHOR CHANG Il Y, SIttoNS D B, WOOLHISER D A .PUB 'N  PASCE,  J  WH D ,

.TITLE FLUME EXPERIMENTS ON

.DATA MEANDER WAVELENGTIT,

.SEDIMENT SIZE
sLoPE, DEPTIi ,  FROUDE, . KEY I,'ORDS ALTERNATE BAR

. FORMATION, WAVELENGTH

.CIIANNEL TypE EXp, SIl.{p, RGH

.FL  1OO FT .FW 3 FT . F D

.cL  100 FT . c I . I  1 . 5 ,  3  F T . cD

. F C S  0 . 4 4  - 6 .38 ( -3 )  .Q  0 .076  -  o . s
.  CUSECS

.INST POINT GAUGE

.AUTIIOR CHATLEY

.TITLE TITE THEORY OF MEANDERING

.PUB 'N  ENGINEERING,
. .  . J U N E ,  L g 4 0

:DATA 
CITANNEL GEOMETRY .KEY WORDS MEANDERING

.CHANNEL TypE THRY, pRoTo, sIMp, RGH, MEANDERS

. Fhr. F L
. F D

. cL
. C D.cl.l

.  FCS .a .  INST



.AUTHOR COLEI|AN N L, ALONSO C V .PUB-N  PASCE,  J

. ;;;;' ;;;' ;ilil; ;;il;' ;;;ffi ' ;;;;' ffi-' ffi ;;' ffi;;;;;' : 3;,l8hll' i, i3
ITYD
,
a ,

.DATA VELOCITY PROFILE, VELOCITY DEFECT LAW .KEY I{ORDS OPEN CI{ANNEL,
.ROUGH, BOUNDED SIIEAR.

. .FLOW
.CIIANNEL TypE THRY, EXp, SIMP, St'{TIl, RGH

. F L . F W . F D

. cD.cI{. cL

.  FCS .a .  INST

.AUTHOR CRORY P M, ELSAWY E M .PUB'N rAItR, SYUP.

: ;;il;' ;-' ;;ilil;il;' ffi ;ili;fi ;;' ;il;' il;' ffi ;*;;;;- : *llEl^3il:'ilill'13;,
. BETT{EEN A RIVERS DEEP SECTION AND ITS FLOODPLAIN

.DATA BED & I{ALL SIIEAR STRESS, VELOCTTY, DEPTII RATTO, .KEy WORDS TURBULENCE

.WIDTII RATIO .INTENSITY, COMPOUND

.CHANNEL TYPE EXP, COMP, SMTII

. F L  9 . 1 5  M . F W  0 . 6 1  M . F D

. c L  9 . 1 5  M .  cw  0 .102 ,  0 .254  t4 . c D  0 . 1 0 2  M

.  Fcs 2 .63G4) . Q  2 . 0 9  - 16.75 LIS .rNST LASER DOPPLER ANEMOUETER,
.PRESTON TUBE

.AUTITOR DE VRIEND H J .PUB'N J FLUID
.  .  . vo l ,  107,  1981

.TITLE VELOCITY REDISTRIBUTION IN CURVED RECTANGULAR

.CHANNELS

ME'NLI
r r l v u .  t  .

.DATA VELOCITY DISTRIBUTION, DEAN NO., POTENTIAL FLOW .KEy WORDS VELOCITY

.EFFECT, RADIAL & VERTICAL CONVECTION, ISOVELS .REDISTRIBUTION, BENDS,
.  . . . .SECONDARY FLOW

. CHANNEL TYPE TIIRY, SMTtt, DUCT

. F L . F W . F D

. cll. C L . cD

.  FCS .a . INST



.AUTIIOR de VRIEND Il J, GELDOF It J

.TITLE UAIN FLO!il VELOCITY IN SIIORT

.PUB'N PASCE, J I IYD

ilil';;-;; ':k'Xi";33'"""

.DATA DEPTH, FLOW VELOCTTY, SECONDARY FLOW, VELOCTTY .KEy WORDS VELOCTTY

.REDISTRIBUTION .DISTRIBUTION, BEND,
COMPUTATIONAL MODEL

.CIIANNEL TypE PROTO, TItRy, SIMP, RcIt, BEND

. F L . F W . F D

. c L  2 8 5  M .  CI . l  6 .1 ,  8  M . cD

.  FCS .Q 1 .27  CUMECS .INST CURRENT METER, POINT CAUGE

.AUTTTOR DRACOS T, ttARDEccER P .PUB'N J IIYDMULIC
, . . . . . R E S E A R C H ,  V O L  2 5 ,  2 ,

.TITLE STEADY UNIFORI'{ FLOI4I IN

.FLOOD PLAINS
PRISMATIC CHANNELS WIT}I .1987

.DATA IIYDRAULTC RADTUS, FLOW DBprl{, ROUGTTNESS RATrO .KEy WORDS CONVEYANCE,
.COMPOUND CHANNEL

.CHANNEL TypE EXp, TItRy, COl,{p, SMTII, RGH

. F D. F W. F L

. cL . c I {  0 . 1 7 8 ,  0 . 5  M . cD  0 .051 ,  0 .1015  M

.Fcs  6 /30 ( -4 ) .a .  INST

.AUTHOR EINSTEIN E A, SI{EN H W .PUB'N J GEOPHYSICAL
RESEARCIT, VOL 69, NO

.TITLE A STUDY ON I.{EANDERING IN STRAIGHT ALLUVIAL

. CITANNELS
.24 ,  L964

.DATA VORTICES, CROSS SECTIONS

.CHANNEL TYPE

.KEY WORDS ALLUVIAL

.CIIANNELS , MEANDERS,

.VORTICES

. F L .  F W  0 . 3 1  ,  t . 2 2  t 4 . F D

. cL . cw  0 .31 ,  I . 22  y l . C D

. FCS . Q  1 . 4 3  -  5 6 7 ( - 3 )
.CUMECS

.  INST



.AUTIIOR ENGBLUND F, SKOVGAARD O .PUB'N J FLUID MECII,
. . . v o l ,  5 7 ,  P A R T  2 ,  1 9 7 3

.TITLE ON TIIE ORIGIN OF MEANDERING AND BRAIDING IN

.ALLUVIAL STREAUS

.DATA LATERAL & VERTICAL VELOCITY COMPONENT,

. AMPLIFICATION COEFFICIENT
.KEY WORDS I'{EANDERS,
.BRAIDS, ALLUVTAL STREAM

, BOUNDARY CONDTTTONS
.CIIANNEL TypE TItRy, SIMP, SMTII, MEANDERS, BRAIDS

.FL . F W . F D

. cL .cw . cD

.  FCS .a .  INST

.AUTHOR ESCUDIER M P, ACHARYA M .PUB-N EXPERII'TENTS IN .
. . . F L U I D S ,  5 ,  1 9 8 7

.TITLE CRITIQUE OF TIIE COMPUTATIONAL PRESTON TUBE METIIOD

.DATA I'{EAN VELOCTTY PROFILES, SKIN FRTCTION, REYNOLDS .KEy I{ORDS PRESTON TUBE,
.sKrN FRTCTTON, VON

:Tl : :  . . . . .KARMAN, coMpurArroNAl
.CHANNEL TYPE EXP, THRY, SMTH, DUCT .MODEL

. F L .FW 800 MM .FD  1OO MM

. cL . crd 800 MM .CD lOO MM

. FCS .Q A IR .INST HOT WIRE ANEMOMETER, FLOATING
. ELEMENT DEVICE

.AUTIIOR EVERS p, ROUVE C .PUB'N IAIIR, Syl'{p
. . .R IVER ENGINEERING,

.TITLE BASIC MODEL INVESTTGATTONS ON IIYDMULIC EFFECTS .BELGRADE, MAy, 1gB0

.OF BANK AND FLOOD PLAIN VEGETATION

.DATA VELOCITY DISTRIBUTIONS, DEPTH, DISCHARGE, WATER .KEy WORDS COMPOUND
.CHANNEL, ROUGHNESS

: : : : : :  . . .  .Drs rRrBUrroN,  RoucHNESS .
.CHANNEL TYPE EXP, COMP, RcIt . DENSITY

. F L  2 5  M . F W  1 . 0  M . F D  0 . 8 5  M

.cL 25 r4 . cw  0 .L24  M . cD 0 .I24 ir

.Fcs  0  t o  3 ( -3 ) . Q 5 - 7 0 1 / S . INST LASER DOPPLER ANEMOMETER,
.POINT GAUGE



.AUTHOR FREDSOE J .PUB'N J FLUID MECl l ,
vol, 84, PART 4, tgTg

BRAIDING OF RIVERS.TITLE MEANDERING AND

.DATA BED CONCENTRATION, AI,{PLIFICATION FACTOR,

.MEANDER WAVELENCTII
.KEY I{ORDS MEANDERS,
.BRAIDS, STABILITY

. . . .  . A N A L Y S I S
.CHANNEI TYPE TTTRY, SIMP, RGTI, MEANDERS, BRAIDS

. F L . F W . F D

. cL .cw . cD

. FCS .a .  INST

.AUTHOR FUKUSITIMA Y, FUKUDA M .PUB'N J EYDROSCIENCE .
. . .&  HYDRAULIC ENC.  ,.TrrLE ANALYSTS OF TURBULENT STRUCTURE OF OPEN CHANNEL .VOL 4, NO 2, NOV,

. FLOW WITH SUSPENDED SEDIMENTS N .1986

'DATA vEL AND coNc- DrsrRrBUTroN' vrscous DrssrpATroN
.TURBULENCE KINETIC ENERCY, EDDY VISCOSITY

.KEY WORDS TURBULENCE,

.SEDIMENT TRANSPORT

.CHANNEI TYPE EXP, THRY, SIMP, RGH

. F L . F W . F D

. cL .cw . C D

. FCS . Q  3 8 2  -  6 0 8
.PER CM

SQ CM/S  . INST

.AUTIiOR GUGANESIIAMJAH K, TIIORNi.i: ::ii:.I l:.i:::: i. iY3.l,:Ii,'iI ;:XX,,
TIIE RIVER CONON .& FLOOD CONTROL,

. C A M B R I D G E , 1 9 B 5

.TITLE MATHEMATICAL MODELLING OF

:DATA 
MODEL COMPONENTS, WATER LEVEL, TIME

.CHANNEL TYPE THRY, PROTO, coMP, RGtt

.KEY WORDS MATHEMATICAL

.MODEL, FLOOD
. .ALLEVIATION, COI{POUND

. cD

.CHANNEL

. FI{. F L . F D

.cw. C L

.  FCS .a .  INST



.AUTHOR HAGER W H

.TITLE EQUATIONS FOR PLANE, MODERATELY

.CHANNEL FLOI^IS

.PUB 'N  PASCE,
. . D ,  V O L  1 1 1 ,

CURVED OPEN . M A R C H , 1 9 8 5

J HYD
N O  3 ,

:

.DATA RELATIVE DISCIIARGE, CNOIDAT WAVE,

.CI1ANNEL TYPE THRY

SOLITARY WAVE .KEY WORDS CURVED OPEN
.CHANNEL FLOI^I, EQUATIONS .

: :

. F L . FI{ . F D

. cL .  CtI . cD

.  FCS .a .  INST

.AUTHOR HAQUE M I, MAITMOOD K

.TITLE ANALYTICAL STUDY ON STEEPNESS OF

. DUNES

.PUB'N PASCE, J I IYD';i;;;;'ffi' :il.;fi ll3; *o '' .
.DATA BEDFORM SIIAPE
. BEDFORI.{ STEEPNESS,

FUNCTTON, VELOCTTY FUNCTION,
FLOW DEPTII, BEDFORM LENGTII

.KEY WORDS RTPPLES, .

.DUNES,  STEEPNESS,  TWO

.CHANNEL TYPE TIIRY, EXP, SIMP, RGH
. . . D I M E N S I O N A L

. F D. F W. F L

. C L .cI{ . C D

. FCS .a .  INST

.AUTIIOR IIEY R D .PUB'N J  IWES,  VOL 40
,  NO 2 ,  APRrL,  Lgg6

.TITLE RIVER MECHANICS

.DATA DTSCHARGE, RTFFLE SPACTNG, BANKFULL WIDTII,

.sEcoNDARy FLOW, SEDIMENT DISCnARGE
.KEY WORDS SIIEAR
.FLOW RESISTANCE.

STRESS,

BEDLOADSECONDARY FLOI^I,
.CHANNEL TYPE PROTO, SIMP, COMP

. cD

.TRANSPORT

. F D. F W. F L

.cl,t'. cL

.  FCS

:a
.  INST



.AUTI1OR HOLTORFF G .PUB 'N  PASCE,  J  WH D ,
. . .VOL  108 ,  WI^ I3 ,

ALLUVIAL CHANNELS .AUGUST, Ig82.TITLE STEADY FLOW IN

.DATA BOUNDARY LAYER, SITEAR STRESS,

. BEDLOAD
SEDIMENT BALANCE, .KEY I'IORDS SIIEAR FLOI{,

.BOUNDARY LAYER, SHEAR
.  . .STRESS, CITANNEL

.MORPITOLOCY.CHANNEL TYPE TIIRY, SIMP, MEANDER

. F L . F W . F D

. cL .cl.r . cD

.  FCS .a .  INST

.AUTIIOR IIOLTORFF G .PUB 'N  PASCE,  J  HYD

.TITLE RESISTANCE TO FLOW
D,  VOL 109,  I tYg ,

IN ALLUVIAL CIIANNELS .SEPTEMBER, Lg82

.DATA SHEAR STRESS, BEDLOAD, WAVE NO., FROUDE NO., .KEy I{ORDS FRTCTTONAL

.DEPTH .RESrsrANcE, sI IEAR
STRESS, BEDLOAD

.CHANNEL TYPE TttRY, SIMP, RGH .TRANSPORT, BED FORMS

. FI.l. F L . F D

. C L .cl.r . cD

.  FCS

:a
.  INST

.AUTITOR IIUPPERT II E, BRITTER R E .PUB 'N  PASCE,  J  HYD
. . . . D ,  V O L  1 0 9 ,  H Y 1 2 ,

FLOW OVER TOpOcRApIry .DECEMBER, tgg2.TITLE SEPARATION OF IIYDRAULIC

'DATA FLow GE0METRY' FLow VARTABLES, SPEcrFrc ENERGY .KEY woRDs FLow
.SEPARATION, ONELAYER

FLOW
.CHANNEL TYPE TTIRY, EXP, SIMP, RGH

FLOW, TWO LAYER

. F L  2 3  F T . FI,l 30 IN . F D

.CL 23  FT .cI{ 30 rN . cD

.  FCS .Q 4800 -  19000
.MM PER SEC PER

SQ
MM

. INST



.AUTHOR IKEDA S, NISIIIMURA T .PUB'N PASCE, J HYD
. . . D r  V O L  1 1 1 r  H Y l l t

.TITLE BED TOPOGRAPITY IN BENDS OF SAND SILT RIVERS . N O V E M B E R , 1 9 8 5

.DATA CONCENTRATION DISTRIBUTION, LATERAL CONVECTION, .KEY I.IORDS CONVECTION'

.LATEML DTFFUSION .DIFFUSTON, SEDIMENT
. . . . . T R A N S P O R T

.CIIANNEL TYPE THRY, PROTO, EXp, SIMP, RGH

. F L  1 3  M . F W  1  M . F D

. c L  1 3  M . c I { 1 M . cD

'Fcs e '4 - L6'7(-4) 
.ltii;3 ,ritri.o..,o 

'rNsr 'AND SAUPLERS

.AUTHOR INDLEKOFER Il, ROUVE c .PUB'N rAttR, SYMP
RIVER ENGINEERING,

.TTTLE ON HYDRAULIC CAPACTTY OF RMRS WrTtt VEGETATED .BELGRADE, MAY, 1980

.BANKS AND FLOOD PLAINS

.DATA APPARENT SIIEAR FORCE, MEAN VELOCTTY, VELOCTTY .KEY WORDS COMPOTND

.RATIO, ROUGITNESS COEFFICTENTS .CHANNEL, VEGETATTON,
I{OMENTUM TRANSFER

.CHANNEL TYPE THRY, EXp, PROTO, COMP, RGII

. F D. F W. F L

. C L .C t l . cD

.  FCS
:a

.  INST

.AUTIIOR ISTIIKAWA T .PUB'N PASCE, J I IYD
. . . D ,  V O L  1 1 0 ,  H Y 1 2 ,

.TITLE WATER SURFACE PROFILE OF STREAM WITI{ SIDE

. OVERFLOW
.DECEMBER, L9B4

.DATA DTSCIIARGE, DEPTH, DTSTANCE .KEY WORDS OVERFLOI{,
.LEVEE, WATER SURFACE

. . . . . P R O F I L E
.CI IANNEL TypE THRY, EXp,  SIMP, COMP, SMTH

. F L  3 0  M . F r {  0 . 6  M . F D

. Q  1 6 . 3 2  -  4 3 . 9 2

.L ITRES PER SEC

. cD.cL 30 M .cw  0 .2 ,0 .4  y l

.Fcs  3  -  10 ( -3 ) .  INST



.AUTIIOR JAI'{ES C S .PUB'N WATER SA, VOL
. . . . 1 3 ,  N O  1 ,  J A N U A R Y ,

.TITLE THE DISTRIBUTION OF

.COMPOUND CHANNEL SYSTEMS
FINE SEDIMENT DEPOSITS IN .L987

.DATA VERTICAL CONCENTRATION PROFILE,

.C0NCENTMTION, DISTANCE, TRANSVERSE
.KEY WORDS COMPOUND
.CHANNEL, SEDIMENT

DEPTTI AVERAGED
DISTRIBUTION

TRANSPORT, OVERBANK
.CIIANNEL TypE TIIEORY, COMPOUND, ROUGII .  DEPOSITION

. F L .FW . F D

. cL .cI.I . cD

.  FCS .a .  INST

.AUTHOR KALKI.IIJK J P TIt, BOOIJ R

L )

.TITLE ADAPTATION OF SECONDARY

. FLOW
FLOW IN NEARLY HORIZONTAL .1986

.DATA SECONDARY FLOW PROFILES, BED SITEAR STRESS,

.CORIOLIS CURVATURE & ACCELEMTION
.KEY WORDS SECONDARY
.FLOW

.CHANNEL TypE TttRy, EXp, sll,{p, SMTH

. F L  2 5 ,  9 6  M . F W  0 . 5 ,  6  1 4 . F D

.cL 25, 96 t{r . c t {  0 .5 ,  6  M .cD

. FCS

:a
.  INST

.AUTIIOR KITANIDIS P K, KENNEDY J F

.TITLE SECONDARY CURRENT AND RIVER

.PUB'N J  F tU lD MECI{ . ,

;il;il';;-il;; 
'vol 144' Le84

.DATA MEANDER WAVELENGTIT, WrDTI{, HYDRAULTC RADTUS, .KEy WORDS SECONDARY

.FRICTION FACTOR .CURRENT, MEANDER,
. .  .  .STABILITY ANALYSIS

.CIIANNEL TypE THRy, SIMP, SMTit, MEANDER

. F D. F W. F L

.ct{' . cD. C L

.  FCS

:a
.  INST



.AUTTTOR KOMURA S .PUB'N PASCE, J 1IYD
. . D ,  V O L  1 1 2 ,  I t Y 9 ,  .

.TTTLE METITOD OF COMPUTING BED PROFTLES DURTNG FLOODS .SEFTEI'{BER, 1986

.DATA VELOCTTY DISTRTBUTION, WATER SURFACE VELOCTTY, .KEy ITORDS AERTAL

.CAMERON EFFECTS, BED & VEL. TRANSVERSE DISTRTBUTION .pltOTOGRAptty, BED
PROFTIES, TSOVELS

.cttANNEL TypE TtIRy, PROTO, SII-tp, RGII

. F L . F W . F D

. cL .cw .cD

.  FCS .a .  INST

.AUTIIOR LEOPOLD L B, I{OLMAN U c .PUB'N GEOLOGICAT
...SURVEY PROFESSIONAL

.TITLE RMR CHANNEL PATTERNS : BRAIDED, I'{EANDERING, .PAPER 282-8

. STRAIGIIT

.DATA WATER SURFACE PROFTLE, SLOPE, DTSCHARGE, WIDTH, .KEy WORDS SEDIMENT

:li::::::ll: illfl::: :i:::i: llillT :T:::::::: . :llsiilil;,'[fii$iu,
.CHANNEL TypE PROTO, EXp, SIMP, RcIt . PATTERNS

.FL 60 FT .F!i l 3 FT . F D

.CL 60 FT . c l . l  1 . 5 ,  13 .75  rN .cD  1 .5 ,3 .33  rN

. F C S  1 . 7 5  - 10 .3 ( -3 )  .Q  0 .01  -  0 .085
.  CUSECS

.rNsr porNT GAUGE, SEDrI'{ENT TNJECTOR

.AUTHOR LEOPOLD L B, BAGNOLD R A, WOLMAN M G, BRUSII L M .PUB'N GEOLOGIC
. . .SURVEY PROFESSIONAL

.TITLE FLOW RESISTANCE IN SINUOUS OR IRREGULAR CHANNELS .PAPER 282-D

.DATA SHEAR STRESS, FLOW VELOCTTY, SLOPE, FROUDE NO, .KEy WORDS ENERcy LOSS,

.[^IIDTIT, CHANNEL CURVATURE RATIO .SUPERELEVATION, SINUOUS
. . . .  .C I IANNEL,  RESTSTANCE

.CIIANNEI TYPE EXP, SIMP, RGII

.FL  52  FT .FW 4 FT . F D

.CL 46 FT .c l . t  0 .386 FT . cD

.Fcs  3 .3  -  118 ( -4 ) .Q  0 .09  -  0 .133
.  CUSECS

. INST POINT GAUGE



.AUTTIOR LESCITZINERM A, RODr W .PUB'N PACSE, J HYD
D, VOL 105,  nY10,

.TITLE CALCULATION OF STRONGLY CURVED OPEN CITANNEL FLOW .ocToBER, LgTg

.DATA WATER SURFACE

.SEC0NDARY VELOCITY,
SUPERELEVATION, TANGENTIAL VEL,

TRANSVERSE VELOCITY
.KEY I{ORDS OPEN CHANNEL,
. SUPERELEVATTON

.CHANNEL TYPE TIIRY, EXP, SIMP, SI'fTH

. F L . F W . F D

. cL .cl,l . cD

.  FCS .a .  INST

.AUTHOR LEWANDOWSKI J B .PUB'N 2ND INT CONF
. . . I IYDRAULICS OF FX)ODS .

.TITLE THE USE OF AIR PITOTOGRAPIIS FOR ESTII'{ATING TITE .& FLOOD CONTROL
'VALUE oF ROUGHNESS COEFFICIENT .SEPTEMBER, 1985

.DATA CITANNEL AREA, MEAN FLOW DEPTII, ROUGHNESS COEFF. .KEy I{ORDS ROUGIINESS
.coEFFrCIENT,  A IR
PITOTOGRAPIIS

.CHANNEL TypE THRY, PROTO, COMP, RcIt

. F L . F W . F D

. cL . CI^I . C D

. FCS .a .  INST

.AUTIIOR LEWIN J, HUcttES D .  PUB.N J OF IIYDROLOGY
19  80,  46 ,

.TITLE WELSIT FLOODPLAIN STUDIES . APPLICATION OF A

.QUALITATIVE INUNDATION MODEL

.DATA STAGE, DISCIiARGE, FLOOD IIYDROGRAPH .KEY WORDS INUNDATION,
. FLOOD ITYSTERESIS ,
FLOODPLAIN RELIEF

.CHANNEL TypE THRY, PROTO, COMP, RGH

. F L . F W . F D

. cL .ct{l . cD

.  FCS .a .  INST



.AUTTIOR MAUBACH K .PUB.N INT J MASS

:;;;'ffi;;'ffi;;;;';-il;-;';-;;' :' ffi;-ilil;;;;';''' :fii";rysF'R' 
vol

.EXPERn{ENTS AND RECALCULATTON tr'OR SQUARE RrBS

.DATA ROUGHNESS FUNCTTON, RrB RATIO, FRICTION

.REYNOLDS NO
FACTOR, .KEY I4IORDS FRICTION

.FACTOR, ANNULT, RrBS

.CHANNEL TYPE TIIRY, EXP, RGH, ANNULI

. F L  . F W  . F D

. cL .cl.r . cD

.  FCS .a .  INST

.AUTIIOR McALLISTER J E, PIERCE F J, TENNANT M H .?uB'N TASME, J
.  .  .FLUTDS ENGINEERING,

.TITLE PRESTON TUBE CALIB & DIRECT FORCE FLOATING .vot '  104, JUNE, 1982

.ELEMENT MEASUREMENTS IN A 2D TURBULENT BOUNDARY LAYER
. 4 . . .

.DATA WALL SIIEAR, REYNOLDS NO .KEY WORDS PRESTON TUBE,
.CALIBRATION, TURBULENT
EOUNDARY LAYER

.cltANNEL TypE EXp, TIlRy, SMTII, DUCT

. F L . F W  0 . 9 1  M . F D  0 . 6 1  M

. cL . c I . ]  0 .91  M . c D  0 . 6 1  M

. FCS .Q AIR .INST DIRECT FORCE FLOATING ELEMENT,
.PRESTON TUBE, PTEZOMETERS, MANOMETER.

.AUTI{OR McLEAN S R, SMITH J D .PUB'N PASCE, J I IYD
. . . D ,  V O L  1 1 2 ,  H Y 4 ,

.TITLE A MODEL FOR FIOW OVER TI{O DIMENSIONAL BED FORMS .APRIL' 1986

:DATA 
SIIEAR STRESS, BOUNDARY SITEAR STRESS, VELOCTTY .KEy I.IORDS BED FORMS,

.CoMPUTATTONAL MODEL,
BOUNDARY SITEAR STRESS

.CHANNEL TypE TIlRy, EXp, PROT0, SIMP, RGI{

. F L . FI{ . F D

.cl'I . cD.cL

. FCS .a .  INST



.AUTHOR MIKKELSEN L, ENGELUND F .PUB.N INST I IYDRODYN
. . .&  HYDRAUTIC ENc. ,

-TrrLE FLOW RESTSTANCE rN I.{EANDERTNG CnANNELS .TECll UNrV DENMARK,
.REPORT 43,  tg77

:DATA 
CURVILINEAR COORDINATES, VEIOCITY DISTRIBUTION .KEY wORDs MEANDERS,

. FLOI.I RESISTANCE

.CHANNEL TypE EXp, SIMP, RGII, MEANDER

. F L . F W . F D

.cw . C D. cL

.  FCS .a .  INST

.AUTHOR MOORE D F . P U B ' N  W e a r ,  N 0  1 3
. . L 9 6 9

.TITLE A I{ISTORY OF RESEARCH ON SURFACE TEXTURE EFFECTS

.DATA VOrD WrDTIl, FRTCTTON COEFF, BEARTNG AREA CURVE, .KEy I,iORDS SURFACE

.sLrDrNG SPEED, BRAKE COEFF, ASpERrry DENSrry .TEXTURE, prpE FLOTI
. . . . . R O U c t l N E S S ,  F R I C T I O N

.CTIANNEL TYPE .FACTOR

. F L . F W . F D

. cL .cw . cD

.  FCS

:a
.  INST

.AUTIIOR MOTAYED A K, KRISIINAMURTIIY M

.TITLE COMPOSITE

.PUB 'N  PASCE,  J  HYD
. . . . . D ,  V O L  1 0 6 ,  I 1 Y 6 ,

ROUGIINESS OF NATUML CIIANNELS . JUNE,  1980

.DATA CROSS SECTION, DISCHARGE, FLOW VELOCITy .KEY WORDS COI,TPOSITE
.ROUGIINESS, MANNINGS n

.CI{ANNEL TypE THRY, PROTO, SIMP, RGtt

. F D. F L . F W

. C L .ct, l . cD

.  FCS .a .  INST



.AUTITOR MYERS t{ R C

.TITLE VELOCITY AND DISCHARGE IN

.DATA RELATIVE DEPTI{, REYNOLDS NO. VEL DISTRIBUTION, .KEy WORDS COMPOUND

llill: ::::i::l iill?: :T:T::1:::::::i:: :i::: . :;lflXil;,','l3iilloi,o*, :
.CHANNEL TYPE EXp, TltRy, COMP, SMTII .SIIEAR STRESS

. F L  9  M  . F W  0 . 7 6  1 4  . F D

. C L 9 M . c l . l  0 .160 M . cD  0 .08 ,  0 .12  M

.Fcs  2 .2122 .8 ( -4 ) .a .INST K)INT GAUGE, MIN CURRENT METER
. ,  VENTURT .

.AUTIIOR NAKAGAWA II, NEZU I .PUB.N J IIYDRAULIC

.;i;;' ,o;-;ffiil' ffiili.uiio*'il'il-il;il' ;;il;ffi;' .ffi}**' 
voL 25'

.OF BACKWARD FACING STEP FLOW IN AN OPEN CITANNEL

.DATA MEAN VELOCITY, TURBULENCE INTENSITY, REYNOLDS .KEy WORDS TURBULENCE,

.STRESS, ISOVELS, REATTACITMENT LENcTn, ENERGY BALANCE .STEP, SHEAR STRESS

.CIIANNEL TYPE EXp, THRY, SMTII, SIMP

. F L 8 M .FW 30 CM .FD 20 CM

L ,

.cL 8 l.{ .cI,I 30 cM .CD 20 CM

.  FCS
:a

. INST LASER DOPPLER ANEMOMETER

.AUTIIOR NAKAGAWA T .PUB-N SEDIMENTOLoGY,
. .  . 30 '  19B3

.TITLE BOUNDARY EFFECTS ON STREAM MEANDERING AND RIVER

.l{oRPHOLOGY

.DATA VELOCITY DISTRIBUTION, CHANNEL WIDTIi, ELAPSED .KEy WORDS MEANDER,

.TIME, CROSS SECTION DEVELOPMENT .SIIEAR STRESS, CHANNEL
MORPIIOLOGY

.CITANNEL TYPE EXP, SIMP, RGII, MEANDER

. F t  2 5  M . F W  2  M . F D

. cL  20  M . cw  0 .035 ,  0 .30  M .cD  0 .05  M

.  FCS . Q  0 . 3 4  -  O . 7 3
.L ITRES PER SEC

. INST MINIATURE CURRENT METER, DYE,

.POINT GAUGE



.AUTHOR NANSON G C, HICKIN E J .PUB 'N  PASCE,  J  HYD
D ,  V O t  1 0 9 ,  H Y 3 ,

.TITLE CTTANNBL MIGRATION AND INCISION ON

.R IVER
THE BEATTON .l'{ARCIt, 1gg3

.DATA CITANNEL MIGRATION RATE, CHANNEL CURVATURE MTIO .KEY I.TORDS CHANNEL
.MIGRATION

.CHANNEL TypE PROTO, TItRy, SrMp, MEANDERS

. F D. F W. F L

. cD.cw. cL

.  FCS .a .  INST

.AUTHOR NATIONAL PHYSICAL LABOMTORY .PUB.N NATIONAL

: ;;;;;' ;;' il;' ;il;;ffiffi ' ;;' ffi;;' ;;-;ffi ' ;il;iil' ;-' ;' : iflS;;$l"lt3'li;:l''
.FLAT PLATE BY MEANS OF PRESTON TUBES .NO 3185, UAy, 1958

.DATA REYNOLDS, SHEAR STRESS, PRESSURE DTFFERENCE, .KEy WORDS SIIEAR STRESS,

.SURFACE FRICTION, VELOCITY, YAW SENSITIVITY .SURFACE FRICTION,
. . . .  .REYNOLDS,  TURBULENCE

.CIIANNEL TypE EXp, THRY, SMTII, DUCT

. F L . F W  g ,  1 3  F T . F D  7 ,  9  F T

. cL . c I . I  9 ,  13  FT . c D  7 ,  9  F T

.  FCS . Q  A I R . INST PRESTON TUBES, MANOMETER

.AUTHOR NIXON M .PUB 'N  P ICE,  VOL  L2 ,
FEBRUARY, T95g

.TITLE A STUDY OF THE BANK FUIL DISCIIARGES OF RIVERS IN

.ENGLAND AND WALES

.DATA DTSCIIARGE, DTSCHARGE FREQUENCY, CATCHMENT AREA, .KEy WORDS BANK FULL
'WIDTH'  DEPTH'  VEL0CITY'  BANKFULL DISCI iARGE, AREA .DISCHARGE

.CHANNEL TYPE PROTO, SIMP, RGII

. F L . F W . F D

. C L . c I {  34 ,  257 FT . c D  3 . 1 2 ,  1 6 . 4  F T

.  FCS .Q 300 -  18000
.  CUSECS

.  INST



.AUTIIOR NOUIT M A, TOWNSEND R D .PUB'N PASCE, J I {YD
. . . D ,  V O L  1 0 5 ,  H Y 1 0

.TTTLE SHEAR STRESS DTSTRTBUTTON rN STABLE CIIANNEL BEND .OCTOBER, LgTg

.DATA SHEAR STRESS DISTRIBUTION, BED CONTOURS .KEY ITIORDS SITEAR STRESS' .
.CHANNEL BEND

.CIIANNEL TypE TtIRy, EXp, SIMP, SUTtt, BEND

. c L  1 0  M .c l . r  0 .30 M .cD  0 .15  U

. F L  1 0  M . F W  0 . 3 0  M . F D  0 . 1 5  M

.  FCS
:a

.INST LASER DOPPLER ANEMOI'MTER

.AUTIIOR NUTTALL H .PUB 'N  ENGINEERING,
. . . N O  3 '  S E P T E M B E R '

.TITLE FLOI{ OF A VISCOUS INCOMPRESSIBLE FLUID .

.EXPRESSIONS FOR A UNIFORM TRIANGULAR DUCT
..L954

.DATA DUCT PROPORTIONS, VELOCITY PROFILE .KEY WORDS LAMINAR FIOW,
.vrscous FLow,

TNC0MPRESSTBIE FLUTD, .
.cttANNEL TYPE THRY, SMTII, DUCT . DUCT

. F L . F W . F D

. C L .cw . cD

.  FCS .a . INST

.AUTI{OR ODGAARD A J .PUB'N PASCE,  J  HYD

:;i;;;';;;'il*;;ilil;;'i;';ffiil'il-ffi';;,;; .l;,Hl,ll'in3l"' :
. . : . . . . . . :

.DATA RADIAL VELOCITY PROFILE, VEL PROF EXPONENT, REL .KEy I{ORDS ALTUVIAL

.DEPTH, SLIELDS PARAMETER, GRAIN SIZE . CI{ANNEL BENDS , BED
CHAMCTERTSTTCS, GRArN

.CHANNEL TypE Tt tRy,  PROTO, SIMP, RGII ,  BEND

.cI.I

.  S I Z E

. F L . F W . F D

. cL . C D

. F C S
:a

.  INST



.AUTHOR ODGMRD A J, KENNEDY J F

.TITLE RIVER BEND BANK PROTECTION BY

.PUB'N PASCE, J I{rD
. . . . D ,  V O L  1 0 9 ,  I l Y 8 ,

SUBMERGED VANES .AUGUST, 1gg3

.DATA CROSS SECTTONS, BED TOPOGRAPIIY, DEprH, vELOCrry.KEy WORDS BEND, BANK
.PROTECTTON, SUBMERGED

.  . .  .VANES
.CHANNEL TypE TIlRy, Exp, sIMp, RGtt, BEND

.FL 265 FT . F W  8 . 0 0  F T . F D  2 4  I N

.cL  265 FT . cw  4 .75  FT .cD

. FCS . Q  5 . 4 5  C U S E C S .INST MIN CURRENT METER, SONIC
. SOUNDER

.AUT}TOR ODGAARD A J .PUB'N PASCE,  J  HYD
. .  . D ,  V O L  1 1 0 ,  t r I T  ,  .

.TrrLE SIIEAR TNDUCED SECONDARY CURRENTS rN CLANNEL FLOWS .JUty, Lg84

.DATA MEAN VEL, ROUGHNESS STRrpE, REYNOLDS STRESS, .KEy WORDS SECONDARY

.TRANSVERSE VELOCITY COMPONENT .CURRENTS, SIIEAR,
. .  . .  .CITANNEL FLOW

.CHANNEL TypE TttRy, EXp, slup, sMTIt

. F L . F W . F D

. cL .cw . C D

. FCS .a .  INST

.AUTIIOR ONISHI y,  JAIN S C,  KENNEDY J F

.TITLE EFFECTS OF MEANDERING IN ALLUVIAL STREAUS

.PUB'N PASCE, J I IYD

. D ,  V O L  1 0 2 ,  I I Y 7 ,

.JULY,  tg76

.DATA SEDTMENT DTSCHARGE, FLOW VELOCrry, WrDTlt, .KEy I.IORDS MEANDBRS,
'IIYDRAULIC RADIUS' FRICTI0N FACTOR, FROUDE No .ALLUVIAL STREAMS,

FRICTION FACTORS,
.CHANNEL TYPE THRY'  EXP'  SIMP'  RGH' MEANDER .SEDIMENT TRANSPORT

. F L  1 0 2  F T . F W  7 . 6 8  F T . F D  1 . 3 4 5  F T

.cL  102 FT . c D  1 . 3 4 5  F T. cw  3 .84  FT

. F C S  3 ( - 4 ) .a .INST SEDII.{ENT SAI'{PLERS, PITOT TUBE,
.  PEIZOMETERS



.AUTIIOR ONSRUD c, PERSEN L N, SAETRAN L R .PUB.N EXPERIMENTS IN
.  . . F L U T D S ,  5 ,  l g g T

.TITLE ON TIIE MEASUREMENT OF IIALL SITEAR STRESS

.DATA VELOCTTY, SHEAR STRESS, HOLE DIAMETER, PRESSURE .KEy WORDS SHEAR STRESS, .

.DIFFERENCE .STATIC I IOLE PAIR

.CIIANNEL TYPE EXP, TllRY, SI'fIII, DUCT

.Ft .FI. t  1000 MM FD 500 l tM

. cL .cw 1000 Mu .cD 500 uM

.  FCS .Q A IR . INST STATTC ITOLE PAIR,  HOT WIRE
.ANEMOMETER

.AUTTTOR PARKER c .puB'N J FLUID MECII,
. . . v o l ,  7 6 ,  L g 7 6

.TITLE ON TTTE CAUSE AND CIIARACTERISTIC SCALES OF

.MEANDERING AND BMIDING IN RIVERS

.DATA BEDFORM RESISTANCE COEFF, MEANDER LENGTII,

.ANDERSON RELATION, IIANSEN RELATION
.KEY I.IORDS MEANDERS,
. BMIDS, CHANNEL

INSTABILITY, BEDLOAD
.CHANNEL TypE THRY, PROTO, EXp,  SIMP, RGH

. F L . F W . F D

. cL .cI'I . cD

.  FCS .a .  INST

.AUTITOR PARKER G, DIPLAS P, AKIYAMA J .  PUB'N PASCE, J I IYD
.  .  . D ,  V O L  1 0 9 ,  H Y 1 0 ,

.TITLE MEANDER BENDS OF llIGII AMPLITUDE . ocToBER,1983

.DATA BEND EQUATION, FINITE AMPTITUDE BENDS, LINEAR .KEY WORDS MEANDER BEND,

.STABILITY ANALYSIS .HIGIT AMPLITUDE MEANDER,
ANALYTICAL SOLUTION

.CHANNEL TYPE THRY, PROTO, SIMP, RGIT,  MEANDER

. F L . F W . F D

. cL .cw . cD

. FCS
:a

.  INST



.AUTIIOR PATEL V C .PUB.N AERONAUTICAL
.. .QUARTERLY, FEBRUARY,

.TITLE A UNIFIED VIEI{ OF THE LAI{ OF TITE WALL USINC

.MIXING LENGTI{ THEORY
.L97 3

.DATA SIIEAR STRESS, VELOCTTY, SHEAR STRESS PROFILE KEy WORDS MrXrNc

.PRESSURE GRADTENT, REYNOLDS NO, VELOCTTY MTIO .LENGTII,  SHEAR STRESS, .
. .  . . . R E Y N O L D S  N O

.CHANNEL TypE THRY, EXp, Sl.(rH, RGIi, pIpE

. F L  0 . 4 ,  7 . 3 2  t 4 . F W  0 . 3 0 5 ,  3 8 . 1  M M  R A D T U S  . F D

. c L  0 . 4 ,  7 . 3 2  t 4  . c w  0 . 3 0 5 ,  3 9 . 1  M M  R A D I U S  . C D

.FCS
:a

.  INST

.AUTIIOR PENDERGAST D, COBBLE M, SMITII p

.TITLE LAMINAR FLOW TIIROUGH

. SECTION

.  PUB'N INT J
. .  .  MECHANICAL SCIENCES,

DUCTS OF ARBITRARY CROSS .VOL 12,  Lg70

.DATA VELOCITY PROFILE, RELATM WIDTII, RELATIVE

.DEPTH
.KEY WORDS LAXINAR
. DUCTS

FLOI{,

.CHANNEL TypE THRY, EXp,  SIMP, DUCT

.FL  10  FT . FW 2 .00  rN . F D  1 . 5 0 2 ,  2 . 0 0  r N

.CL 10 FT .c I . ]  2 .00 rN .cD  1 .502 ,  2 .00  rN

.  FCS .Q GLYCERINE . rNsT cAl,tERA, TRACER

.AUTHOR RASTOGI A K, RODI W .puB.N pAcsE, J HyD
. . . D ,  V O L  1 0 4 ,  H Y 3 ,

.TITLE PREDICTIONS OF ITEAT AND MASS TMNSFER IN OPEN .MARClt, L978

. CHANNELS

.DATA SECONDARY FLO[{, TEMPERATURE/CONCENTRATION & .KEY WORDS OPEN

.VELOCITY PROFILE, ISOTI1ERMS .CTIANNELS, I1EAT & MASS
. .  . .  . T R A N S F E R

.CHANNEL TYPE THRY, EXP, SIMP, RGII

. F L . F W . F D

.c l i. C L . cD

.  FCS .a .  INST



.AUTHOR REIIME K .PUB.N  INT  J  HEAT
. . .MASS TRANSFER, VOL

.TITLE PRESSURE DROP PERFORI.{ANCE oF RoD BUNDIES IN

. IIEXAGONAL ARRANGEMENTS
. 15 ,  Lg12

.DATA PRESSURE DROP COEFF, ROD DrAM RATTO, REYNOLDS .KEy WORDS PRESSURE

.NO, FRICTION FACTOR, EQUIVALENT ANNULAR ZONE .DROP, ROD BUNDLES,
. . . . . R E Y N O L D S  N O

.CHANNEL TYPE EXP, SIUP, RGH, DUCT

. F L .FI.I . F D

. cL . CII . cD

.  FCS
:a

.  INST

.AUTHOR RETTME K . PUB'N INT J 1IEAT
. . . T R A N S F E R ,  V O L  1 5 ,

.TITLE SIMPLE METTIOD OF PREDICTING FRICTION FACTORS OF .L972

.TURBULENT FLOW IN NON CIRCULAR CIIANNELS

.DATA GEOMETRY FACTOR, DIAMETER RATIO, FRICTION

.FACTOR RATTO, REYNOLDS NO
.KEY WORDS FRICTION
.FACTOR, TURBULENT FLOI.I,

. . .. .NON CIRCUTAR CI1ANNELS
.CHANNEL TypE TnRy, EXp, SIMP, RGlt, DUCT

. F L . F W . F D

. cL . cll . cD

.FCS .a .  INST

.AUTHOR SAMUELS P G . PUB.N IIYDRAULICS
RESEARCH LTD, REPORT

.TITLE EMBER - A NUMERTCAL MODEL OF AN EMBANKED RMR .NO. rT 183, DECEMBER
. ,  r g T g

.DATA CONVEYANCE, HYDRAULIC RADIUS, MANNINGS n,

.DROWNED FLOW FACTOR
.KEY WORDS FLOOD ROUTING

EMBANKED RIVERS,
. . . .  .COMPUTATIONAL MODEL

.CHANNEL TypE TItRy, PROTO, COMP, RGII

. F L . F W . F D

.cI.I . C D. C L

.  FCS .a .  INST



.AUTTIOR SAMUELS P G .PUB.N HYDMULICS
. . . R E S E A R C H  L T D . ,

.TTTLE MODELLTNG OF RrVER AND FLOOD pLArN FLOW USrNG THE .REPORT NO SR 61,

.FINITE ELEMENT METHOD .NOVEMBER, 1985

.DATA LATEML VEL, STREAI,{ FUNCTION,

.WATER SURFACE PROFILES, CONVERGENCE

.CHANNEL TypE THRY, PROTO, COMP, RcIt

CONVECTION TERM, .KEy WORDS RIVER FLOW,
PARAMETER, UESH .FLOOD PLAIN FLOW,

INTERACTION, FINITE
. ELEI.{ENT METIIOD

. F D. FI.I. F L

. cD.cI.I. cL

.  FCS .a .  INST

.AUTHOR SA]'{UELS P G . PUB'N 2ND INT CONF
IIYDRAULICS OF FLOODS

.TITLE UODELLING OPEN

. scltEME
CHANNEL FIOW USING PRIESSMANN'S .& FLOOD CONTROL,

.cAl'{BRrDcE, 1985

.DATA PRIESSMANN'S BOX

.STEADY FLOI.{ ENERGY
SCIIEME, ENERGY MULTIPLIER, .KEY I.IORDS OPEN CHAI{NEL

. ,  PRTESSMANNN'S SCHEME,

.CHANNEL TypE THRY, PROTO, COMP, RGH
FOURIER ANAIYSIS,

. VOLUI,IE CONSERVATION

. F L . FI,' . F D

. cD.cI^]. C L

.  FCS

:a
.  INST

.AUTHOR SCHUMM S A .PUB 'N  SCIENCE,  VOL
. . 1 5 7 ,  S E P T E M B E R ,  t g 6 7

.TITLE MEANDER T.TAVELENGTI{ OF ALTUVIAL RIVERS

. DATA MEANDER I^IAVELENGTTT, DISCHARGE .KEY I,ilORDS MEANDER
. WAVELENGT!{, SEDIMENT

LOAD
.CHANNEL TYPE PROTO, SIMP, RGII, MEANDER

. F D. F W. F L

. cL .cI.{ . cD

. FCS

:a
.  INST



.AUTHOR SCHUMM S A, KHAN H R

.TITLE EXPERIMENTAL STUDY OF CHANNEL PATTERNS

.PUB.N GEOLOCICAL
. . .SOCIETY OF AMERICA

.BULLETTN, JUNE, L972

.DATA VALLEY SLOPE, TIIALWEG SrNUOSrry, SEDTMENT LOAD, .KEy I{ORDS CIIANNEL
'VELOCITY' WIDTH DEPTH RATIO' SIIEAR' DISCHARGE .PATTERNS, SEDIUENT

.  . . .  .TRANSPORT
.CHANNEL TYPE EXP, SIMP, RGH, MEANDER, BRAID

.FL lOO FT .FW 24 FT .FD 3 FT

.cL  100 FT .cI{ 12 rN . C D  3  I N

.FCS 1  -  20( -3 )  .Q 0 .15  CUSECS . rNST pOrNT cAUcE

.AUTIIOR SERC I.IORKING PARTY . PUB'N SERC I{ORKING
. . .PARTY,  NOVEMBER,

.TITLE RESEARCII STMTEGY ON FLOWS IN COMPOUND CITANNELS .1985

.DATA OBJECTTVES, METIIODOLOGY, TMPLEMENTATTON, .KEy WORDS COMPOUND

.DrssEMrNATrON OF RESULTS, MEMBERSHTP, REFERENCES .CIIANNEL, RESEAR.CH,
. . . . . I I T E R A T U R E  R E V I E W

.CHANNEL TYPE EXP, COMP, SMTH, RGH

. F L . F W . F D

. cL .cw . C D

. FCS

:a
.  INST

.AUTHOR SttEN Il I{, KOMURA S

.TITLE MEANDERING

.CHANNELS

.PUB 'N  PASCE,  J  HYD
. . D ,  V O L  9 4 ,  H Y 4 ,

TENDENCIES IN STRAIGTIT ALLUVIAL . J U L Y , 1 9 6 8

.DATA FLO[{ DEpTtt, vELocITy, scouR DEpTIt, TIME .KEY WORDS ALTWIAL
.: : f  "  .CHANNELS, MEANDERS,

.CHANNEL TypE THRY, EXp,  PROTO, SIMP, RGH

.FL  56  FT .FI4r  8.0 FT . F D  2 . O O  F T

.c t  56 FT .cw  2 .5 ,  5  FT . c D  1 . 2 5  F T

. F C S  2 . 8 -  2 0  . 6  (  - 4 )  . Q  0 .  2 4 2  -  L  . 2 5 4
.  CUSECS

.INST POINT GAUGE, PITOT TUBE,
. FLOATS



.AUTHOR SILI B L .PUB'N PASCE, J HYD
. . D ,  V O L  1 0 9 ,  H Y l ,

TURBULENT VELOCITY PROFILES .JANUARY, 1982.TITLE NET.I FLAT PLATE

. DATA SIIEAR STRESS,

.PROFILE
DEpTIl, EDDY VTSCOSTTY, VELOCTTY .KEy woRDS VELOCITY

.PR0FILE, SMOOTH PLATE, .
..ROUcn PLATE, TURBULENT

.CHANNEL TYPE TIIRY, SIMP, SMTH, RGH .FLUID FLO[{

. F L . F W . F D

. cL .cI.I . cD

.  FCS

:a

.AUTHOR SOKOLOV Y N .  PUB.N
.CIDROTEKHNICIIESKOE .

.  INST

.TITLE IIYDMULICS OF FLOODPLAIN FLOWS .STROITEL'STVO, NO 5, .
.MAY,  1986

.DATA ROUGHNESS COEFFICIENT, VEGETATTON PARAMETER,

. FLOW CIIARTS
.KEY I{ORDS FLOODPLAIN
.FLOtt,  ROUGHNESS,

. . . .VEGETATION DENSITY
.CHANNEI TypE EXp,  PROTO, SIMP, COMP, RGII

. F D. F W. F L

. chl. C L . C D

. FCS .a .  INST

.AUT}IOR STRUIKSMA N, OLESEN K W, FLOKSTRA C, DE VRIEND IT.PUB'N J TIYDRAULIC
. . . R E S E A R C I I ,  V O L  2 3 ,  N O .

'TTTLE BED DEFORMATTON rN cURvED ALLUVTAL CHANNELS .1, 1985

.DATA RELATTVE CRArN SrZE, WATER DEprH, WAVE NOS, .KEy WORDS ALLUVTAL

.DrsrANcE WTDTII RATTOT'BED & VELOCTTY PROFTLES .CrIAN, BED DEFORMATTON, .
. . . . . S E D I M E N T  M O T I O N ,  F L O W

.CIiANNEL TYPE ExP, srMP, RGtl, BEND, I'{EANDER .DTSTRIBUTTON

. F L  6 . 6 ,  4 1 . 5  M . F W  1 ,  2 . 3  t 4 . F D

. c L  6 . 6 , 4 1 . 5  M . c } l  1 ,  2 . 3  y l . cD

.Fcs 1.28 -  4.LeG2) 
:3r$;33 

-  0.17 .  INST



.AUTIIOR TAGG A F, SAMUELS P c .PUB.N HYDRAULICS
. . . R E S E A R C I I  L T D . ,

.TITLE NUI.{ERICAL MODELLING OF EI,TBANKED RIVERS .REPORT NO IT 274

.DATA CHANNEL & FLOODPLAIN CEILS, pRocRAI-{ SENSTTIVTTY .KEy WORDS COMPUTATIONAL

., HYSTERESIS EFFECTS, DROWNED FLOW FACTOR .M0DEL, EI'{BANKED RMR,
. .  . . .COMPOUND CHANNEL

.CIIANNEL TYPE TIlRy, PROTO, COMP, RcI{

. F L . F W . F D

.cL .c![ . cD

.  FCS .a .  INST

.AUTHOR TANNER W F .PUB.N J GEOPHYSICAL
.RESEARCII,  VOL 65, NO .

.TITIE HELICOIDAL FLOW, A POSSIBLE CAUSE OF MEANDERING .3, 1960

. . : . . . . . . :
.DATA GMVITY VECTOR, FALLTNG & RISING CURRENT, TOTAL .KEy WORDS TTELICOIDAL
.VELOCITY . FLO[{, MEANDER

.CHANNEL TYPE EXP, SIMP, SMTII, MEANDER

. F L . F W . F D

. cL .cI{ . cD

.  FCS
:a

.  INST

.AUTIIOR TEMPLE D M .PUB'N PASCE, J ITYD
. . . D ,  V O L  1 1 2 r  I I Y 3 ,

.TITLE VELOCITY DISTRIBUTION COEFFICIENTS FOR GRASS .MARCH, 1986

.LINED CIIANNELS

.DATA VELOCITY, DISTANCE, ENERcy COEFFICIENT .KEY I.IORDS MOMENTUM &
.ENERGY COEFFICTENTS,

. .  . .  .VELOCTTY DTSTRTBUTTON,
.CHANNEL TYPE THRY, EXP, SIMP, RGH .GRASS CIIANNELS

.FL  96 ,  140 FT .FI^r 3,  20 FT . F D  1 ,  2  F T

. c L  9 6 ,  1 4 0  F T . c t {  1 .5 ,  10  FT . c D  1 ,  2  F T

.Fcs 5 -  9G2) . Q  0 . 9  -  5 4  C U S E C S . INST PITOT TUBE, MANOMETER



.AUTLOR THE INSTITUTION OF ENGINEERS, AUSTRALIA .PUB'N 21ST CONGRESS,
. . . IAHR, MELBOURNE ,  .. T ITLEFUNDAMENTALs&coMPUTATIoNoF2D&3DFLows ; .AUGuST ,1985 ' voL2

.TMNSPORT & UIXING IN RIVERS & RESERVOIRS

'DATA FREE suRFAcE FLow' 2D & 3D FLow, SEDTMENT .KEy woRDs ..TRANSPORT, MIXING, STRATIFIED Ftows

. CIIANNEL TYPE

. F L . F W

. ct{. cL

. F D

^ n

.  FCS .a .  INST

.AUTIIOR TIIE INSTITUTION OF ENGINEERS, AUSTRALIA .PUB'N 21ST CONCRESS,
. .  . IAIIR, MELBOURNE,.TrrLE FLooD FlolJs rN CIIANNELS & FLooD pLArNs; SEDTMENT .Aucusr, 1985

.TRANSPORT IN RIVERS; HYDRAULIO STRUCTURES .

.DATA CHANNEL TNTERACTION, FLOOD FLOWS, RAINFALL

.RUNOFF, SEDIMENT TRANSPORT, IIYDRAULIC STRUCTURES
.KEY WORDS

.CHANNEL TYPE

. F W. F L . F D

. cL .cI'] . cD

.  FCS

:a
.  INST

.AUTIIOR THORNE C R, HEY R D

.TITLE DIRECT MEASUREMENT OF

.RIVER INFLEXION POINT
SECONDARY CURRENTS AT A

.DATA PRIMARY ISOVELS, SECONDARY VELOCITIES .KEY WORDS SECONDARY
.CURRENTS, BENDS

.CHANNEL TypE pRoTo, sIMp, RGII,  BEND

. FI"l. F L . F D

. cL . cw  27 ,  36  M . C D 1 M

. FCS .Q 13  -  22  CUMECS . INST ELECTRO MAGNETIC CURRENT METER



.AUTIIOR TIFFANY J B .PUB*N TRANS' AI,{ER
. . .GEOPI{YSTCAL UNTON,  .

.TTTLE STUDIES OF MEANDERING OF MODEL STREAMS .REPORTS & PAPERS
.IIYDROLOGY, 1939

.DATA THALWEG, MEANDER AI'{?LITIIDE, DISCHARGE, SAND .KEy I{ORDS MEANDERS,

. INJECTION RATE, TIME .MOBIIE BED

.CIIANNEL TypE EXp, SIMP, RcH, MEANDER

.FL 50  FT .FW 15 FT . F D

.CL 50 FT .ctl . cD

. Fcs  3  -  6 ( -3 ) .a .  INST

.AUTIIOR TOWNSEND A A . P U B . N  J
. . . MECHANTCS,

.TITLE EQUITIBRIUI'{ LAYERS AND WALL TURBULENCE .

.DATA WALL STRESS, REYNOTDS NO., BOUNDARY LAYER DEV'T .KEy WORDS TURBULENCE,

., LTNEAR STRESS, CONSTANT STRESS, EQUILIBRIUM LAYER .EQUILIBRTUM LAYER, WALL .
STRESS

.CHANNEL TYPE THEORETICAL

.FL . F W

FLUID .
1 9 6 0

. F D

. C D.cw.cL

.  FCS
:a

.  INST

.AUTLOR URBAN C, ZIELKE W .PUB.N 2ND INT CONF
...HYDRAULICS OF FTOODS .

.TITLE STEADY STATE SOLUTION FOR TWO DII'IENSIONAL FLOWS .& FLOOD CONTROL

.IN RIVERS WITTI FLOOD PLAINS . cAuBRrDGE,1985

.DATA COORDINATE SYSTEM, FINITE ELEMENT GRID,

.VEIOCITY DISTRIBUTION

.CHANNEL TypE TIlRy, PROTO, COMP, RGII

.KEY WORDS CO}TPUTATIONAL .

.MODEL, COMPOUND CHANNEL .

. F L . FI'I . F D

.cl,r. cL . C D

. FCS .a .  INST



.AUTHOR IdEBEL c, SCHATZMANN M .PUB'N PACSE, J I IYD

.TITLE TRANSVERSE
.D ,  VOL 110,  HY4,

MIXING IN OPEN CIIANNEL FLOW .APRrL,  1984

. . . . :
.DATA MrxrNG coEFFr I{rDTH/DEPTH MTro, Aspgcr RATro, .KEy woRDs TRANsvERsE .
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3 PRECIS OF PAPERS

The prec is  o f  papers  re la t ing  to  tu rbu lence and f low

charac ter is t i cs  in  channe ls ,  duc ts  and p ipes  was

conpi led on the Apricot Xi-10 micro computer using

Words tar  3 .40  supp l ied  by  Mic ro  Pro .

Th is  f i l e  i nd i ca tes  t he  a ims  and  conc lus ions  as

deta i led in  the papers as r re l l  as the channel  types

invest igated and inst ruments used in the exper imenta l

work.

The  channe l  t ype  de ta i l ed  i s  desc r i bed  e i t he r  as  an

expe r imen ta l  ( f l une ) ,  p ro to t yp i ca l  ( r i ve r ,  i r r i ga t i on

cana l . )  o r  t heo re t i ca l  (ma thena t i ca l ,  compu ta t i ona l )

channe l .

Channe l  f o rm  i s  de ta i l ed  as  s imp le ;  r ec tangu la r  f 1ume ,

channel  or  duct ;  or  compound,  a channel  in  which the

geooe t r y  o f  t he  c ross -sec t i on  changes  s ign i f i can t l y  a t

one  pa r t i cu la r  e leva t i on ,  g i v i ng  r i se  t o  t he

d i scon t i nu i t y  i n  t he  shape  o f  t he  channe l .

Smoo th  f l umes ,  channe l s  o r  duc ts  a re  cons ide red  to  be

fo rmed  o f  wood ,  s tee l  f l oa ted  conc re te ,  g l ass  o r

perspex.  Rough channels are considered to be f lumes

and  duc ts  w i t h  a r t i f i c i a l  r oughen ing  e lemen ts  a t t ached

to  t he  channe l  su r face  o r  r i ve r  channe l s  whose

bounda r ies  a re  cons ide red  to  be  na tu ra l l y  rough .

The  a ims ,  conc lus ions  and  de ta i l s  o f  i ns t rumen ta t i on

used  a re  se l f  exp lana to ry .



ACKERS, CHARLTON 1971

The geometry of  smal l  meander ing st reams

ALFRINK,  van  R IJN  1983

Two equat ion turbulence model  for  f low in t renches

Expe r imen ta l ,  s imp le ,  r ough ,  meanders

To invest igate the condi t ions necessary for  the development  and

maintenance of  a regular  s inuous chanoel  in  a homogeneous a l luv ium.

Meander i : rg wi l l  begin in  an in i t ia l ly  s t ra ight  channel  in  a l luv iun i f

i ns tab i l i t y  i n  bed  sed imen t  t r anspo r t  l eads  to  a  se r i es  o f  r e l a t i ve l y

large shoals on a l ternace s ides of  the st ream. Two main dynanical ly

s tab le  channe l  pa t te rns  ex i s t ,  s t ra igh t  r { i ch  m ioo r  i r r egu la r i t i es  aad

regular  s inuous channels.  Meander length corre lates wel l  wi th

discharge.  Poor corre lat ion between meander breadth and d ischarge.

Mul t ip le corre lat ion of  meander length wi th d ischarge and sediment

concentrat ion does not  prove any appreciable dependence on sediment

concentrat ion.  p i tch of  the shoals increases by some 102 as the

channel  widens and as the shoals develop.  r f  the sediment  in ject ion

rate is  above the threshold value,  af ter  the format ion of  meanders on

an aggrading channel  the meander length tends to decrease as lhe

sediment  load increases.  Migrat ion of  meanders was conf i rmed.  There

is  a threshold value of  sediment  charge below which channels of  smal l

d ischarge tend to remain st ra ight  and above which they meander,

prov ided the avai lable val ley s lope does not  prevent  the development  of

the hydraul ic  gradient  necessary to t ransport  the d ischarge and

sed imen t .  When  the  va l l ey  s l ope  i s  i nsu f f i c i en t  f o r  t he  deve lopmen t  o f

t he  hyd rau l i c  g rad ien t  necessa ry  t o  t r anspo r t  t he  d i scha rge  and

sediment  as a st ra ight  or  meander ing channel ,  depending on the sediment

cha rge ,  t hen  a  b ra ided  channe l  pa t te rn  deve lops .

'

Po in t  gauges ,  camera



I  Theo reE ica l ,  expe r imen ta l ,  compound ,  smoo th

2  The  tu rbu len t  f l ow  i n  a  s teep  s ided  t rapezo ida l  t r ench  p laced

perpendicular  to  Ehe main f low di rect ion is  t reated us ing an advanced

mathemat i ca l  mode l .

3  S teady  rec i r cu la t i ng  f l ow  can  be  p red i c ted  reasonab l y  we l l  by  means  o f

a mathemat ica l  model  based on the fu l l  Reynolds equat ions and a k-e

model  for  turbulence c losure.  The constants of  the k-e model  are

re lated to the roughness condi t ions.  Accurate data for  the f low

veloc i ty  prof i le  at  the in let  boundary are of  minor  importance.

Accu ra te  t u rbu len t  eae rgy  and  d i ss ipa t i on  ra te  p ro f i l es  a t  t he  i n l e t

are of  minor  imporEance.  Computat ional  resul ts  are most  sensi t ive to

changes in the k inet ic  energy constant  in  conbinat ion wi th che k-e

constants.  Sensi t iv i ty  to  changes in the turbulent  Prandt l  numbers is

m in ina l .

t+

AMERICAN SOCIETY OF CIVIL ENGINEERS 1980

Sources of computer programs in hydraul ics

1 -

2 l l  To  make ava i lab le  a  l i s t  o f  b ib l iograph ies  and pub l ica t ions  tha t  had

already compi led computer programs and numerical  models in var ious

areas  o f  hydrau l i cs  to  serve  hydrau l i c  eng ineers .

4 -

AI. {ERICAN SOCIETY OF CIVIL ENGINEERS 1983

River  Meander ing -  Proceedings of  the conference r ivers f983



Coatains papers under the headings:

Geomorphology

E f f e c t s  o f  m a n ' s  a c t i v i t i e s

Eng inee r i ng  ana l ys i s

Numer ical  and physical  model ing

Present  knowledge and future d i rect ions

ANDERSON 1967

On the development  of  s t ream meanders

1  Theo re t i ca l ,  expe r imen ta l ,  s i np le ,  r ough ,  meanders

2  To  desc r i be  t he  resu l t s  o f  an  ana l ys i s  t o  re la te  t he  meanders  l eng th  o f

a l t e rna te  ba rs  i n  s t ra igh t  a l l uv ia l  channe l s  and  hence  the  meander

length of  meander ing st reams to the f low parameters.

3  Based  upon  a  concepc  o f  t r ansve rse  osc i l l a t i ons ,  t he  re la t i ve  meander

length is  re lated co the Froude number of  the mean f low and through the

Froude number to the d ischarge.  Resul ts  are compared wi th exper imenta l

data for  the meanders generaced in laboratory channels at  constant

d i scha rge  w i th  gene ra l l y  good  ag reemen t .  Ana l ys i s  sugges ts  t ha t  t he re

is  no unique re lat ionship between meander length and d ischarge.

4 -

ANDREWS 1980

Ef fec t ive  and bank fu l l  d ischarges  o f  s t reams in  the  yampa r iver



bas in rCo lorado and Wyon ing

Pro to typ ica l ,  theore t ica l ,  s imp le ,  rough

Paper descr ibes a study of ef fect ive discharges and their  geornorphic

signif icance in the Yampa r iver basin. Streamflow and sediment data

were col lected from gauging stat ions located in sel f  forned al luvial

reaches of stream channel to form the basis for this analysis.

Effect ive discharge is def ined as the increment of discharge that

transports the largest f ract ion of the annual total  sediment load over

a  per iod  o f  years .E f fec t i ve  d ischarge is  a  re la t i ve ly  f requent  event ,

be ing  equa l led  or  exceeded 0 .47  and 3 .0% o t  the  t ine  respec t ive ly  in

the year.  Effect ive discharge becomes less frequent as drainage area

decreases .  Bank fu l  d ischarge vas  equ iva len t  to  the  e f fec t i ve

d ischarge.

ANWAR, ATKTNS 1gg0

Turbulence measurements in simulated t idal  f low

Exper imen ta l ,  t heo re t i ca l ,  s imp le ,  smoo th

To study the ef fects induced by the temporal  var iat ions in  the veloc i ty

f i e l d  on  the  tu rbu lence  cha rac te r i s t i cs  o f  uns t .eady  f l ows .

Mean  ve loc i t y  d i s t r i bu t i on  d i sp layed  the  conven t i ona l  l oga r i t hm ic

p ro f i l e  when  the  f l ow  was  acce le raL ing  o r  dece le ra t i ng .  When  the  f l ow

is  acce le ra t i ng ,  t he  Reyno lds  s t ress  va r i es  l i nea r l y  f r om a  max imum

near the bed to a min iuum value near the sur face.  In  decelerat ing f low

the  shea r  s t ress  d i s t r i bu t i on  i s  non  l i nea r  and  the  l oca t i on  o f  t he

max imum shea r  sE ress  i s  away  f ron  the  bed .  The  tu rbu lence  i n tens i cy ,

turbulent  energy,  and the Reynolds shear s t ress are consistent ly  h igher

in decelerat ing f  low.  l ' lax imum shear s t ress lags the mean veloc i ty  in

the  dece le ra t i ng  phase  o f  t he  f l ow .  The  d i s t r i bu t i on  o f  t he  Reyno lds



shea r  s t ress  and  the  tu rbu len t  ene rgy  du r i ng  the  ha l f  cyc le  d i sp lay  t he

hys te res i s  e f f ec t  due  to  t he  t ime  l ag .  Su r face  s lope  va r i es  L inea r l y

wi th t ine dur ing the hal f  cyc le.  The longi tudinal  and ver t ica l  energy

psectra vary according to the f ive th i rds law at  the low f requency

range where the major  energy content  occurs.Measured data agree wi th

f ie ld data,  thus the laboraEory data obta ined at  low Reynolds

number can be used to predict  the f ie ld phenomenon.

4 Electro magnet ic  current  meter ,  hot  f i lm anemometer ,  twim wire probes,

P res ton  tube .

ARNOLD, STEIN, PASCHE

First  exper ience wi th an pn ax is  LDV System in specia l  appl icat ion to open

channel  f low

1 Exper imenta l ,  theory,  compound,  smooth,  rough

2 To descr ibe a modi f ied TSI  s ingle colour ,  tno f requency on ax is  LDV

equ ipnen t  and  seve ra l  a l t e rna t i ves  o f  s i gna l  p rocess ing .

3 Non int rus ive s imul taneous measuremeat  of  Lhe main and t ransverae

veloc i ty  component  in  compound open channel  f low requi res the

appl icat ioo of  a two cooponent  on ax is  LDV system. A two f requency

s ing le  co lou r  sys tem seems  to  be  the  mos t  economica l  so lu t i on  o f

channe l  sepa ra t i on  espec ia l l y  f o r  t he  ex tens ion  o f ' a  conven t i ona l  dua l

beam LDV equipment .  The f i rs t  exper iences wi th a specia l  two f requency

on axis  LDV apparatus and the exper imenta l  resul ts  can be summarized as

f o l l o w s :

With each of  the downmix output  s ignals suf f ic ient  s ingle to noise

rat ios can be obta ined which permi t  counter  type s ignal  processing and

re l i ab le  measu remen t  o f .  t u rbu len t  quan t i t i es .

For  the evaluat ion of  t .he main veloc i t .y  component  the Doppler  s ignal

created by the centre and 40 MHz outer  beam should be preferred to the



outer  bean pai r  generated s ignal  due to h igher  s ignal  to  noise rat ios

and  ou tpu t  bpeak  l eve l .  The  spec ia l l y  deve loped  on  ax i s  ca l i b ra t . o r

turned out  to  be an ef fect ive inst rument  for  the s imulat ion of  constant

f l u i d  f l ow  ve loc i t i es  wh i ch  a re  needed  fo r  ca l i b ra t i on  and  compar i t i ve

s igna l  qua l i t y  i nves t i ga t i ons .

Laser  Doppler  Veloc imeter

BAGNOLD 1960

Some aspects of the shape of r iver meanders

Theore t ica l ,  exper imenta l ,  s imp le ,  rough,  meanders

From considerat ion of  the probable nature of  f low res is tance in curved

channe l s ,  a  s imp le  dynamica l  mode l  i s  p roposed  to  re la te  res i s tance  to

a cr i ter ion of  bend curvature appl icable both to c losed p ipes and open

channe l s .

Theory indicates that  res is tance should faI l  to  a min imrrm when the

radius of  channel  curvature bears a cer ta in cr i t ica l  rat io  and should

have approximately  the same value for  both c losed and open channels,

i r r espec t i ve  o f  sca le  o r  o f  bounda ry  roughness .  Res i s tances  o f  p i pe

bends are known to fal1 to a sharply defined minimum when the curvature

raEio,  mean radius to d iameter ,  is  between 2 and 3.  Recent ly  measured

f low res is tances of  s inuous open channels d isc lose that  Ehe same

nin imum occurs at  approxinate ly  the same curvature rat io .  Theory

therefore goes some $ray in  expla in ing the mechanism tending to rest r ic t

t he  bends  o f  r i ve rs  o f  a l l  s i zes  t o  a  cu rva tu re  ra t i o  be tween  2  and  3 .



BATIIURST 1986

Slope area discharge gauging in mountain r ivers

1  Pro to typ ica l ,  theore t ica l ,  s imp le ,  rough

2 Paper  descr ibes  the  resu l ts  o f  f ie ld  tes ts  o f  the  s lope area  method in

mounta in  r i vers  in  Br ica in .

3 Slope area method of est imating discharge in mountain r ivers indicates

that the necessary surveying can be carr ied out with an accuracy which

is unl i .kely to lead to errors of more t lnar- 9Z in the predicted

discharge. These errors may be dominated by the possible error of 257"

in the evaluat ioa of f low resistance funct ion. l , lethod requires

deta i led  survey  o f  the  bed c ross  sec t ion  and t ransverse  na ter  sur face

p r o f i  1 e .

4  Eng ineers  leve l ,  s ta f f ,  tape  measure

BETTESS, WII ITE 19B3

Meander ing aad bra id ing of  a l luv ia l  channels

1  Expe r imen ta l ,  t heo re t i ca l ,  s imp le ,  r ough ,  meander ,  b ra id .

2 l l  PresenEat ion of  a f ramework wi th in which the problems of  the meander ing

and bra id ing of  channels in  equi . l ibr ium can be considered.

4 Point  gauges

BLTNCO, STMONS 1974

Charac te r i s t i cs  o f  t u rbu len t  bounda rv  shea r  s t ress

1 Exper imenta l ,  theory,  smooth,  s imple



2 To present sone experimental  results obtained with a coomercial ly

ava i lab le  f lush  sur face ,  ho t  f i lm anemoneter .

3 The relat ive turbulent intensi ty of the boundary shear stress decreased

with increasing Reynolds number. The coeff ic ients of skewness and

kurtosis are dependent on the Reynolds number. The probabi l i ty density

funct ion est imates of the boundary shear stress are Reynolds number

dependent.The autocorrelat ion funct ions decreased rapidly from unity at

zero delay t ime to a smal l  value at delay t ime 0.3 sec. The area under

the autocorrelat ion curve to zero crossing tended to decrease as the

Reynolds number increased. The rat io of the turbulent macroscale of

the boundary shear stress process to the thickness of the viscous

sublayer was found to increase with increasing Reynolds number.

4 llot film anenometer

BROWNLIE 1983

Flow depth in sand bed channels

1  Theore t ica l ,  exper imenta l ,  s imp le ,  rough

2 Six methods for predict ing fr ict ion fact.ors are evaluated and a nel{

method is  p resented .

3 Method predicts f low depth when discharge and slope are known.

Proposed techn ique is  based on  d imens iona l  ana lys is ,  a  s ta t i s t i ca l

analysis of a large body of laboratory and f i -eld data, and basic

pr inc ip les  o f  hydrau l i cs .  Separa te  equat ions  are  deve loped fo r  the

lower and upper f low regimes. The technique solves for f low depths and

mean veloci t ies for che upper and low f low regimes and det.ermines

l in i ts  o f  the  mean ve loc icy  fo r  each reg ime.  Neg lec t . ing  v iscous

ef fec ts ,  the  upper  and.  lower  t rans i t iona l  ve loc i t ies  can be  de termined

from the slope and median grain size.



BROWNLIE 1985

Compi la t ion  o f  a l luv ia l  channe l  da ta

2lZ Invest igat ion undertaken to

a l luv ia l  channe l  da ta .  The

recognizable format through

and Hater Resources at the

deve lop  a te r  based co l lec t ion  o f

data are avai l

the  Wi l l ian  M

Cal i fo rn ia  Ins

ble in a computer

Keck Laboratory of l lydraul ics

i tute of Technology.

CALI.A.NDER 1966

Construct ion of  an exper imenta l  meander

Exper imenta l ,  s inple l  rough,  meander

2l l  An experimental  study of the

is  ou t l ined .Deta i l s  a re  g iven

overcome d i f  f i cu l t ies  a r is ing

propert ies of  a s table meander ing channel

of  the apparatus and techniques used to

f rom t ,he smal l  space avai lable and f rom

the  res i s tance  cha rac te r i s t i cs  o f  a  channe l  w i t h  l oose  bounda r i es .

CHANG 1984

Ana lys i s  o f  r i ve r  meanders

Theore t ica l ,  p roEotyp ica l ,  exper imenta l ,  s imp le ,  rough,  meanders



An ana lys is  i s  p resented  to  exp la in  quant i ta t i ve ly  the  geomet r ic

relat ion that exists between the radius of curvature of a meander bend

and the channel widch.

l,leander geometry and it,s development are analysed using an energy

approach. Geometr ic var iables of meanders are obtained so that the

inf low water discharge and sediment load from the watershed are

transported with minimum polrer expenditure per unit channel length and

equal power along the reach.Minirnum power also means minimum channel

slope or energy gradient for the given condit ions.

CHANG 1983

Energy expendit.ure in curved open channels

Theore t ica l ,  p roco typ ica l ,  s imp le ,  smooth

The rate of energy expenditure in curved open channels is studied. The

approach is  based upon the  es tab l i shed ve loc i ty  d is t r ibu t ions ,  f rom

which the rate of work done by the f lu id is obtained.

An analyt ical  model has been developed to compute the rate of energy

expenditure in curved open channels by calculat ing Ehe energy loss due

to the transverse circulat ion associated with the channel curvature.

The energy loss is evaluated using the veloci ty f ie ld which is

inpl ic i t ly dependent on the turbulent shear and channel roughness. For

a given channel conf igurat ion, energy expenditure due to transverse

c i rcu la t ion  is  d i rec t l y  p ropor t iona l  to  the  Froude number ,  the  depth

rad ius  ra t io  and the  roughness .  The ra t io  o f  t ransverse  loss  to  to ta l

loss  is  d i rec t l y  re la ted  to  the  depth  rad ius  ra t io  bu t  inverse ly

proport ional to the channel roughness.



CHANG 1984

Variat ion of f low resist .ance through curved channels

1  Theore t ica l ,  exper imenta l ,  p ro to typ ica l ,  s imp le ,  rough,  smooth

2 L mathematical  model which evaluates spat ial  var iat ions of t ranaverse

veloci ty,  f low resistance and other f low character ist ics through curved

channels is formulated and developed

3 The excess f low resistance due to transverse circulat ion is direct ly

related to the circulat ion strength which var ies along a curved

channel.  In the process of c irculat ion growth and decay, the

tranaverse veloci ty prof i le is assumed to remain sini lar.  The growth

and decay of t ransverse circulat ion is under the interact ion of

centr i fugal force and internal turbulent shear.  rn a long curve,

t ransverse  c i rcu la t ion  w i l l  become fu l l y  deve loped.  In  a  shor t  curve ,

chis circulat ion and i ts associated resistance reach the maximum at the

curve exi t  and Ehey persist  at .  higher values for a considerable

distance in the downstream tangent.  The rate of c irculat ion decay is

direct ly related to internal turbulent shear and inversely related to

f l o w  d e p t h .

4 -

cnANc 1984

Model l ing of  r iver  channel  changes

1  Theo re t i ca l ,  p ro tocyp i ca l ,  s imp le l  r ough

2 Paper descr ibes computat ional  oodel  which s imulates channel  bed

agg rada t i on ,  deg rada t i on  and  n id th  va r i a t i oo  and  i t s  app l i ca t i on  t o  a

case  s tudy

3 Model  used to s imulate f lood and sediment  rout ing and associated r iver

channel  changes in the San Diegui to r iver  near  the Via de Santa Fe



br idge.  S inu la ted  resu l ts  us ing  th is  node l  a re  suppor ted  by  f ie ld

observat ions and measurements.

4

CITANG 19 8 5

River morphology and thresholds

1  Theore t ica l ,  p ro to typ ica l ,  exper imenta l ,  s imp le ,  rough

2lZ The regime geometry and channel patterns of al luvial  r ivers are

analysed using an energy approach together with physical  relat ionships

of f low cont inui ty,  f low resistance and sediment transporc. Because of

the discont inui ty in f low resistance, and thus in power expenditure,

between lower and upper f low regimes, che adjustment in r iver regime

consists of sudden changes in channel geometry,  channel patternr and

somet imes s i l t  c lay  conten t ,  when such a  d iscont inu icy  i s  c rossed.

Thresholds or discont inui t ies in r iver morphology ate obtained in the

ana lys is .  In  accordance w i th  such t .h resho lds ,  r i vers  o f  d is t inc t

morpho log ica l  fea tures  are  c lass i f ied  in to  four  reg ions  based upon the

bankfu l l  d ischarge,  channe l  s lope,  and med ian  s ize  o f  bed sed iment .

Their  respect ive features are descr ibed, and certain regime

relat ionships for channel \ r idth and depth are establ ished. The

predicted channel georaetr ies are compared with r iver data.

!+

CIIANG 1986

River  channel  changes :adjustments of  equi l ibr iun

1  Theo re t i ca l ,  p ro to t yp i ca l ,  s imp le ,  r ough



2l l  A nethod for predict ing r iver channel 's adjustments of

equi l ibr iun is presented and i l lustrated by examples. The rnethod is

based upon the quant i tat ive relat ionships among the var iables of l rater

d ischarge,  bed mater ia l  d ischarge,  s lope,  sed iment  s ize ,  channe l  w id th

and depth for sand bed r ivers under dynamic equi l ibr ium. In response

to changes of certain var iables, the direct ions and magnitudes of

adjustoents for the others may be determined using this method.

4 -

CHANG, STMONS, WOOLHTSER 1971

Flume exper iments on a lEernate bar  format ion

I  Exper imenta l ,  s imple,  rough

2 Study to obta in data on a l ternate bar  geometry and to see how welL the

data are represented by the formulas proposed for  determin ing Ehe

a l t e rna t i ve  ba r  l eng th .

3 Based on exper imenta l  datar the d imensionless wave length of  the

al ternate bar  format ion has been found to be re lated to the Froude

number of  the channel  f low.

4 Point  gauge

CHATLEY 1940

The theory of  meander ing

1  Theo re t i ca l ,  p roco typ i ca l ,  s imp le ,  r ough ,  ueande rs

2 l l  Pape r  i nves t i ga tes  t he  hyd rau l i c  and  geomet r i ca l  cha rac te r i s t i cs  o f  a

meander ing  channe l .

4



COLEMAN, AT0NSO 1983

Two dimensional  channel  f lows over  rough sur faces

Theore t ica l ,  exper imenta l ,  s inp le l  smooth ,  rough

Three computat ional modelsrtwo in respect of the inner region veloci ty

prof i le and one for the veloci ty prof i le in the outer region beyond the

inert ial  part  of  a bounded shear f low, provide a unif ied formulat ion qf

the mult iple zone structure of the veloci ty distr ibut ion in bounded

shear f lows, and also apply to f low over hydraul ical ly snooth

boundaries, and the transi t ional cases that l ie between these two

ext reme cases .

Model presented for predict ing the veloci ty prof i le rhroughout,  the

complete inner and outer regions of the channel or conduit  f low by

means of a single equat ion. Model predicts within q207" of.  measured

daEa in  the  logar i th rn ic  zones  o f  ve loc i ty  p ro f i les .

cRoRY, ELSAI.IY 1980

An experimental  invest igat ion into the inLeract ion between a r ivers deep

sec t ion  and i t s  f lood  p la in .

Exper imenta l ,  compound,  rough

To invest igate the ef fect  of  vary ing geometr ica l  d imensions such as

l r id th to depth rat io  and f lood p la in to main channel  width rat ios on

veloc i ty  d is t r ibut ion,  turbulence intensi ty  f luctuat ion and shear

s t r e s s .

l . la in energy t ransfer  is  f rom deep channel  to  f loodpla in.  Amount .  of

energy t ransfered depends on the main channel / f toodpla in width rat io

and on the depth rat io .  I f  deep sect ion is  narrow, then ac h igh depths



the f loodplain transfers energy to the channel.  As main channel to

f loodplain width rat io increases then channel veloci ty increases.

For  re la t i ve  f low depths  o f  0 .1  to  0 .3  the  f low in te rac t ion  be tween

channel and f loodplain is at a maximum. Areas of low turbulence

coincide with areas of high mean veloci ty.  Maximum turbulence level

inc reases  w i th  decreas ing  w idch  and depth  ra t ios .

4 Laser Doppler Anemometer,  Preston tube

DRACOS, TTARDEGGER 1gB7

Steady uni form f low in pr ismat ic  channels wi th f lood p la ins

1 Exper imenta l ,  theory,  compound,  smooth,  rough

2 A s ingle channel  method is  proposed which wi l l  a1 low the d i rect

determinat ion for  the stage d ischarge re lat ion in  a channel  wi th a

f l ood  p la in

3  SeE  o f  re la t i ons  deve loped  enp i r i ca l l y  t o  a l l ow  one  to  de te rm ine  the

aPparenE roughness coef f ic ient  of  a compound channel .  Using th is

coef f ic ient  the stage d ischarge re lat ion in  coopound channels wi th

f lood p la ins can be computed by the s ingle channel  method.  For

channels wi th roughness of  the f lood p la ins d i f ferent  f rom the

roughness of  the main channel  the ef fect ive roughness coef f ic ient  must

f i rs t  be computed by us ing the Einste in -  l lor ton formula.

4 -

ETNSTETN, SttEN

A s tudy  on  meander ing  in  s t ra igh t  a l luv ia l  channe ls



1 Exper imenta l ,  s imp le ,  rough,  meanders

2 Experimental  study to def ine one part icular type of channel

i rregular i ty,  the meander pattern between sol id banks, and to explain

the  reason fo r  i t s  occur rence.

3 Channel bed pat,tern is dependent upon the nature of bank roughness

If  the banks are coarse then formation of deep scour adjacent to the

bankr due to di f ferent ial  shear stress at the bank wi l l  occur.  Between

unerodible banks no scour holes develop as the channel pattern travels

rapidly downstrean with the f low.

l+

ENGELUND, SKOVGAARD 1973

on the or igin of meandering and braiding in al luvial  streaos

1 Theore t ica l ,  s imp le ,  smooth ,  meanders ,  b ra ids

2 lZ  The paper  descr ibes  a  hydrodynamic  s tab i l i t y  ana lys is  o f  the  f low in  an

al luvial  channel in which dunes have developed along the bed. The

purpose is to develop a mathematical  model descr ibing the three

d imens iona l  f low lead ing  to  ins tab i l i t y  o f  an  or ig ina l l y  s t ra igh t

channel.  The nodel of fers an explanat ion of the fact that sone

channels tend to meander whi le others braid.

4

ESCUDIER, ACI{ARYA 19 g7

Cr i t ique of  the computat ional  Preston tube method

1  Theo re t i ca l ,  expe r imen ta l

2 The general  va l id i ty  of  the Computat ional  Preston tube method proposed

by  N i t sche  e t  a l  i s  d i spu ted .  The  me thod  i nvo l ves  t he  de te rm ina t i on  o f



both che sk in f r ic t ion coef f ic ient  and the von Karman constant  f rom

f i t t ing two near wal1 mean veloc i ty  measurements to a general ized van

Dr ies t  f am i l y  o f  ve loc i t y  p ro f i l es .

3 I t  is  demonstrated by a deta i led examinat ion of  measured mean veloc i ty

p ro f i l es  t ha t  f o r  t he  l am ina r  t u rbu len t .  t r ans i t i on  o f  a  f l a t  p l a te

boundary layer  the method fa i - ls  conplete ly  or  leads to non unique

r e s u l  t s .

4 Preston tubes,  hot  wi re anemometer ,  f loat ing e lement  device.

EVERS, ROUVE 1gg0

Basic model  invest igat ions on hydraul ic  ef fects of  bank and f loo i l  p la in

vege ta t i on

I  Exper i -menta l  ,  compound,  smooth,  rough

2  To  i nves t i ga te  Ehe  f l ow  cha rac te r i s t i cs  o f  channe l s  w i t h  vege ta ted

f l ood  p la ins  i n  o rde r  t o  f i nd  a  be t te r  t heo re t i ca l  bas i s  f o r  a

ca l cu la t i on  p rocedu re .

3 Format ion of  vor t ices at  boundary between the main channel  and

f l oodp la in  o f  a  compos i t e  c ross  sec t i on  l eads  to  f l ow  i ns tab i l i t y .

S t reng th  o f  t he  vo r tex  s t ree t  i nc reases  w i th  d i scha rge ,  f l ow  ve loc i t y

and a lso depends on the densi ty  of  the roughness e lements.

4 Laser  Doppler  Anemometer

FREDSOE 1978

Meander ing and bra id ing of  r ivers

1  Theo re t i ca l ,  s imp le ,  r ough ,  meanders ,  b ra ids

2  Pape r  desc r i bes  f l ow  pa t tens  us ing  a  t r . r o  d imens iona l  l i nea r i zed  f l ow

mode l .  The  l i nea r i zed  equa t i ons  a re  so l ved  numer i caL l y ,  t he  e f f ec t  o f



the transverse slope of the bed is accounted for and t .he total  amount

of sediment is t ransported part ly as bed load and part ly in

suspens ion .

3 Stabi l i ty theory developed which predicts whether a r iver oeanders,

braids or remains straight.  By taking into account the effect of  the

transverse slope in a correct manoer and including a descr ipt ion of the

behaviour of the suspended sediment,  the theory gives results ia

agreement with experimental  f indings. Indicates t ,hat r iver wi l l  a lways

remai.n straight i f  ics width is smal ler than 8 t ines i ts depth and i t

v i l l  b ra id  i f  i t s  w id th  i s  60  t imes i t s  depth .

4 -

FUKUSI{rMA, FIJKUDA 1986

Analys is  of  turbulent  s t ructure of  open channel  f low wi th suspended

sed imen ts

1  Theo re t i ca l ,  expe r imen ta l ,  s i np le ,  r ough

2 Appl icat ion of  the k-e model  for  two d imensional  uni forn f low wi th

suspended  sed iuen ts .

3 The k-e model  expla ins the change of  the turbulent  s t ructure,  mean

veloc i ty  and sediment  concentrat ions.  Parameters inc luded in the nodel

are funct ions of  the overal l  Richardson number.

t+

GUGANESHARAJAH, THORN, EVANS, i lARpIN 1985

Mathemat ica l  nodel l ing of  the River  Conon



4

Theore t i ca l ,  p ro to t ype ,  coopound ,  rough

Paper  de ta i l s  use  o f  a  coopu ta t i ona l  hyd rau l i c  mode l .  Mode l  f i r s t  used

to study the ef fects of  channel  improvements on unsteady f lood f lows.

General ised hydraul ic model has been used to study the effect,s of

var ious design opt ions for var ious f lood events in the Iower conon

river system. Steady state results used to provide the ini t ia l  data

for transient runs. Model features the abi l i ty to accomodate loops in

the r iver system and to predict  water levels,  discharge and durat ion of

f lows for both the r iver reaches and complex f lood plains. uajor

advantage of the model is the ease with which the channel can be

reconf igured .

HAGER 1985

Equations for plane rmoderately curved open channel f lows

Theore t ica l

Steady f lows in open channels are usual ly computed by assuming uniform

cross  sec t iona l  ve loc i ty  and hydros ta t i c  p ressure  d is t r ibu t ions .  The

present invest igat ion incorporates effects of moderate streamline slope

and curva ture  by  re la t i ve ly  s ia rp le  fo rmula t ion . '

Sur face  pro f i les  nay  be  de tern i .ned w i th  a  re la t i ve ly  s imp le  re la t ion ,

of which the f i rst  order approximation is wel l  known as the Boussinesq

equat ion. Formulae able to predict  the surface prof i les of cnoidal and

so l i ta ry  waves .  App l ica t ions  o f  the  present  fo rmula t ion  inc lude

s teady  and non s teady  f lows over  sp i l lways ,  in  d is t r ibu t ion  channe ls ,

and backwater  p ro f i les .



HAQUE, MAIiMOOD 1986

Ana ly t i ca l  s tudy  on  s teepness  o f  r ipp les  and dunes

I  Theore t ica l ,  exper imenta l ,  s iop le ,  rough

2 Paper deals with the steepness of two dimensional r ipples and dunes t

wh ich  are  in  a  l in i t ing  equ i l ib r ium s ta te .  The ana ly t i ca l  resu l ts  a re

compared with the data observed in laboratory f lumes, canals and

r i v e r s .

3 I f  local sediment transport  is taken proport ional to the m th power of

local veloci ty,  the l in i t ing equi l ibr ium steepness of the r ipples and

dunes depends only on t .he geometry of the f low region and the value of

rn. Bedforns tend to be steeper in deeper flows and the bedform

steepness  approaches rap id ly  the  asympto t ic  va lues .  For  sha l lower

f lows the relat ive roughness rapidly atLains the asynpt,ot ic values.

4

HEY 1985

River mechanics

1  Procotyp ica l ,  s imp le ,  compound

2 Paper reviews recent research on r iver mechanics and considers the

app l ica t ion  o f  these pr inc ip les  fo r  r i ver  eng ineer ing  prac t ice .

3 The degree and extent of channel response to r iver engineering works

depend on the nature of the imposed changes and the naEural

charac ter is t i cs  o f  the  r i ver .

4



HOLTORFF L982

S teady  f l ow  i n  a l l uv ia l  channe l s

1  Theo re t i ca l ,  s imp le ,  meander

2  To  ana l yse  the  evo lu t i on  o f  a l l uv ia l  channe l s  by  means  o f  c l ass i ca l

mechanics in  order  to bet ter  understand the physical  and morphological

processes of  channel  foruat ion.

3 The f low channel  system is  a feedback system in which the ef fect

(geometry of  the channel)  and cause(t ransported substances)  are

interre lated and interdependent .  The parameters of  the geometry of  the

channel  and those of  the t ransported substances consist  of  seven

var iables that  can be re lated to one another  by s ix  independent

re lat ionships.  I f  the channel  rnorphology corresponds wi th the f lu id

dynamics,  the f low deforms the channel  in to a s ingle meander ing

channel .  I f  both are incompat ib le,  the channel  sp l i ts  in to several

branches of  a bra ided channel , .  A l luv ia l  channels are unstable because

the stabi l i ty  cr i ter ia  for  the channel  bot tom and banks are d i f ferent .

4

IIOLTORFF 1982

Res i s tance  to  f l ow  i n  a l l uv ia l  channe l s

1  Theo re t i ca l ,  s i np le ,  r ough

2 L theory is  presented to predict  the geometry of  the bed pat terns

( r i pp les ,  dunes  an t i dunes ,  and  ba rs )  and  to  eva lua te  t he  i n f l uence  o f

t he  t ranspo r t  r a te  o f  sed imen t  on  the  f l ow  res i s t , ance .

3 For  s teady f1ow, the bed assumes a stable form. The f r ic t ion factor  due

to the form res is tance is  re lated to the height ,  and t .o  a minor  degree,

to the length of  the bed form. The arnpl i f icat ion factor  'm'  presented

in  t he  pape r  d i s t i ngu i shes  be tween  the  pa t te rns  t o  be  expec ted  fo r  a

f low.  Ripples and bars are bed forms that  do not  depend on the Froude

number but  oo the f r ic t ion factor .  Drnes depend on both the Froude



number and the fr ict ion factor.

numberr In some cases, r ipples

can produce dunes and conjugate

Antidunes depend only on the Froude

are  super imposed on  dunes,  i .e . the  f low

r ipp l  es  .

HUPPERT, BRITTER 1gg2

Separat ion of hydraul ic f low over topography

Theore t ica l ,  exper imenta l ,  s imp le ,  rough

Analyt ical  demonstrat ion that hydraul ic f low of a single shal lolr  layer

of f lu id wi l l  separaEe on the lee face of a smooth topographic feature

whenever the f low is subcri t ical  everywhere, unless the height of  rhe

fea ture  is  very  smal l .  The ana lys is  i s  ex tended to  der ive  a  s imp le

cr i ter ion for separat ion in a two layer f low.

Conclusion from analysis and experimental  invest igat ion is that

separat ion always occurs when a single shal lov layer of f lu id f lows

subcri t ical ly over smooth topography, unless i t  is very low. The f low

wil l  renain at, tached, however,  i f  i t  is anywhere supercr i t ical .

IKEDA, NISHIMTRA 1gg5

Bed topography in bends of  s i l t  bed r ivers

Theore t ica l ,  p ro to typ ica l ,  exper imenta l ,  s imp le ,  rough

Paper  p resen rs  a  mode l  f o r  p red i c t i ng  t he  l a te ra l  bed  p ro f i l e  i n  cu rved

sand  s i l t  r i ve rs .  Mode l  accoun ts  f o r  l a te ra l  bed  l oad  t ranspo r t  r a te

on  s ide  s lopes ,  Ehe  ra te  o f  l a te ra l  d i f f us ion  due  to  t , u rbu lence ,  t he

rat .e of  convect . ive t ransport  of  suspended sediment  and secondary f low.



3 The najor agency deterrnining the lateral  bed prof i le is the lateral

force balance between f luid force exert ing on bed mater ials and

grav i ta t iona l  fo rce ,  even fo r  sand s i l t  r i vers .  The la te ra l  convec t ive

transport  of  suspended sedirnent induced by secondary f lows considerably

nodif ies the bed prof i le at the outer region of bends, whi le the

la te ra l  d i f fus ion  has  neg l ig ib le  e f fec t  on  the  pro f i le  everywhere .  The

sample calculat ion reveals that the lateral  bed prof i le in actual sand

s i l t  r i vers  i s  cons iderab ly  a f fec ted  by  suspended sed iment .

4

TNDLEKOFER, ROUVE 1gg0

On hydraul ic  capaci ty  of  r ivers wi th vegetated banks and f lood p la ins

I  Theoret ica l ,  compound,  rough

2 To invest igate the f low interact ion of  compound cross sect ions,  and the

hydraul ic  ef fects of  roughness e lements vary ing over  the wet ted

per ine t .er .

3 Three comput .at ional  procedures out l ined.

4 -

INTERNATIONAT ASSOCIATION FOR IIYDRAULIC RESEARCH, 1985
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Var ious papers on t .he numer ical  computat ion of  2D and 3D f lows,  t ransport

and mix ing in  r ivers and reservoi rs

Authors - ROGOUNOVICTI & SIINIPOV; TAMAI & IKEYA; CHIU & CHIOU;

KALKI^IIJK & KOPPEL; MENDOZA & SIIEN; NEZU & RODI;



PAVLOVIC & RODI; PRZEDilOJSKI; hIIJBENGA; ABEL-GAWAD &

McCORQUODALE; ARNOLD,PASCT{E & ROUVE; II,IASA & AYA;

SI{ARP & IIERAT.
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Various papers on the interact ion of main channel and f lood plain f lows.

AIITIIORS - McKEE,EISAWY & McKEOGtt; MDOJKOVIC & DJ0RDJEVIC;

ZIIELEZNYAKOV; NALLURI & JUDY; PASCHETROUVE & EVERS;

APELTTLAWRENCETWELLINGTON & YOUNG; GABOS & MINQIN;

RAJAGOPAI.AN,BELGAL & IIARDIKAR; TINGSANCITALI;

VONGVISESSOMAJITTINGSANCIIALI & CIIAIWAT; YENt
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ROBERTS,PERNIK & BENKE; [{ONG.

rsHrKAwA 1984

Wate r  su r face  p ro f i l e  o f  s t ream w i th  s i de  ove r f l ow

1  Theo re t i ca l ,  expe r imen ta l ,  s imp lee  compound ,  smoo th

2 Overf low depth on a levee crown is  s tudied us ing oae d imensional

ana l ys i s  o f  a  s t ream w i th  s i de  ove r f l ow .

3  Two  t yp i ca l  p ro f i l es  o f  a  f l ow  w i th  g radua l  l evee  ove r topp ing  ex i s t .

Ove r f l ow  dep th  o f  t ype  1  i s  no t  so  g rea t  because  the  wace r  s tage  i s

controt led by a sma1l  f low rate in  the downstrean reach.  Type 2 is

caused  by  an  obs tac le  such  as  b r i dge  p ie rs  o r  we i r s  and  g i ves  a  g rea te r

over f low depth on the levee crown.

4



JAMES I9B7

The d is t r ibut ion of  f ine sediment  deposi ts  in  compound channel  systems

1  Theo re t i ca l ,  compound ,  rough

2 Two numer ical  models are presented which can be use,d in  conjunct ion to

desc r i be  t he  suspended  d i s t r i bu t i ons  as  we l l  as  t he  d i s t r i bu t i on  o f

deposi ts  on the main channel  and f lood p la in sur faces.  One model

descr ibes the ver t ica l  and t ransverae d is t r ibut ions over  the f lood

p la in  and  the  o the r  desc r i bes  the  ve r t i ca l  and  l ong i t ud ina l

d i s t r i bu t i on  a long  the  ma in  channe l .

3 The complex problem of  descr ib ing the three d imensional  d is t r ibut ion of

suspended sediment  concentrat ion in  a compound channel  can be solved by

decompos i t i on .  Two  two  d imens iona l  mode ls ,  based  on  the  d i f f us ion

analogy can be used in conjunct ion to solve the three d imensional

p rob lem.  I t ypo the t i ca l  app l i ca t i on  i l l us t ra tes  how the  d i s t r i bu t i on

pac te rn  o f  t he  depos i t s  o f  spec i f i c  pa r t i c l es  t h rough  a  compound

channe l  can  be  p red i c ted .  A l so  demons t ra tes  t he  e f f ec t  o f  t r ans fe r  t o

ove rbank  sec t i ons  on  the  l ong i t ud ina l  d i s t r i bu t i on  o f  suspended

sediment  wi th in the nain channel .

4

KALK!ilrJK, BOOrJ 19g6

Adap ta t i on  o f  seconda ry  f l ow  i n  nea r l y  ho r i zon ta l  f l ow

1  Theo re t i ca l ,  expe r imen ta l ,  s imp le ,  smoo th

2 Method proposed which takes account  of  the convect ion of  momentum of

seconda ry  f l ow  i n  s t reamwise  d i rec t i on  by  imp lemen t i ng  the  gene ra t i on

and  decay  o f  seconda ry  f l ow  i n  s teady  o r  quas i  s teady  nea r l y  ho r i zon ta l

f  l o w .



Method  i s  enp loyed  fo r  boch  the  e f f ec t s  o f  Co r i o l i s  acce le ra t i on  and

curvature.  Both ef fects are shown to be a lmost  equivalent .  The method

is ver i f ied by resul ts  obta ined f rom f lune exper iments.

KITANDIS, KENNEDY 19g4

Secondary current and river meander formation

Theore t ica l ,  s inp le ,  smooth ,  meander

Development of snal1 perturbat ion stabi l i ty analysis invest igates the

role of the secondary current in the ini t iat ion and early development

of meaaders in al luvial  and ice and rock incised channels.

An analyt ical  model was developed to invest igate the role of secondary

f low in the ini t iat ion and early develop'ment of r iver meandering. The

model shows that the ampl i tude of a smal l  s inusoidal perturbat ion in

the al ignnent of an ini t ia l ly straight channel tends to increase

exponent ial ly with t ime. The dominant wavelength and the corresponding

phase shift between the channel meander rdave and the strength of the

sp i ra l  mot ion  was ca lcu la ted .  Ana ly t i ca l  express ions  were  a lso

developed for the rate of anpl i tude increase and the celer i ty of

meander migrat ion. The model is l in i ted to quasi steady f low in weakly

meandering pr isrnat ic f low.

KOMURA 1986

Method fo r  comput ing  bed pro f i les  dur ing  f loods



I  Theore t ica l ,  p ro to typ ica l ,  s imp le ,  rough

2 Paper  p resents  a  s imp l i f ied  ana ly t i ca l  node l  fo r  comput ing  t ransverse

r iver  bed pro f i les  us ing  aer ia l  photographs .

3  Method presented  is  cons idered to  be  a  reasonab le  f i rs t  a t tempt  fo r

computing transverse r iver bed prof i les during f loods using aerial

photographs. I t  should be emphasized that observed tranaverse r iver

bed prof i les are usual ly obtained by surveying after the frood

Consequent ly some discrepancies exist  between observed results during

f lood and post f lood survey. Information during f loods could be useful

fo r  r i ver  rec t i f i ca t ion  works .

4 -

LEOPOLD, WOLMAN 1957

River  channel  pat terns :bra ided rmeander ingrand st ra ight

1  P ro to t yp i ca l ,  expe r imen ta l ,  s imp le ,  r ough

2  To  s tudy  the  i n te r re la t i onsh ip  be tween  channe l s  o f  d i f f e ren t  pa t te rns .

3 When st reams of  d i f ferent  pacterns are considered in tenns of  hydraul ic

var iables,  bra ided pat t ,erns seem to be d i f ferent ia ted f rom meander ing

pa t te rns  by  ce r ta in  comb ina t i ons  o f  s l ope ,  d i scha rge ,  and  w id th  t o

dep th  ra t i o .  S t ra igh t  channe l s  have  l ess  d iagnos t i c  comb ina t i ons  o f

t hese  va r i ab les .  The  regu la r  spac ing  and  a l t e rna t i on  o f  sha l l ows  and

deeps  i s  cha rac te r i s t i c  o f  a l l  t h ree  pa t te rns .

4  Sed imen t  i n j ec to r ,  po in t  gauge



LEOPOLD, BAGNOLD, WOLMAN, BRUSH 1960

Flow res is tance in  s inuous  or  i r regu la r  channe ls

1 Experimental ,  s imple, rough

2 Paper presents experimental  tests made under control led condit ions Eo

assess the relat ive magnitude of resistance due to boundary

irregular i t ies of large scale as compared with srnal l  roughness

e lements .

3 The resistance to ful ly developed turbulent f low at constant depth in

an open channel increases as the square of che mean veloci ty as long as

t.he boundary conditions remain completely unchanged. The presence of

the free water surface al lows che possibi l i ty of  departure from the

re la t ionsh ip  o f  res is tance to  che square  o f  the  ve loc i ty .  Cond i t ion

under which this discont inuous increase in resistence occurs is

definable by che mean Froude number for the whole flow which rnay be as

soa l1  as  0 .4 .  A t  th is  in i t ia l  s ta te ,  the  ra te  o f  res isEance increase

wifh the square of the veloci ty may be nore than double.

4 Point gauge

LESCTIZINER, RODI 1979

Calculat ion of strongly curved open channel f low

I  Theore t ica l ,  exper imenta l ,  s imp le ,  smooth

2t l  ? resenta t ion  o f  a  mode l  con f igura t ion  exh ib i t ing  a l l  the  essent ia l

features of a natural  meander,  namely the formation, decay and reversal

o f  the  t ransverse  sur face  s lope and o f  t ransverse  c i rcu la t ion ,  and the

charac ter is t i c  rad ia l  sh i f t  o f  the  tangent ia l  ve loc i ty  max imum e i ther

towards the inner or towards the outer bank.



4

LEWANDOWSKI 1985

The use of air  photographs for est imating the value of roughness

coef f  i c  ien t

I  Theore t ica l ,  p ro to typ ica l ,  compound,  rough

2 Paper presents the development of a nodif ied Cowan's procedure for

est imating the value of roughness coeff ic ient.

3 Results show that cowan's method of est inat ing the roughness

coef f i c ien t ,  w i th  a  cer ta in  u rod i f i ca t ion  o f  h is  tab le  o f  va lues ,  may be

used for medium r ivers. Air  photographs can be used to enable

assessments of the channel and f lood plain roughness.

4

LEWTN, rlUGnES 1980

Welsh  f loodpta in  s tud ies :app l i ca t ion  o f  a  qua l i ta t i ve  inundat ion  mode l

1  Theore t ica l ,  p ro to t .yp ica l ,  compound,  rough

2 Paper proposes a qual i tat ive model for f loodplain inundat ion. Model

appl ied to trdo specif ic study areas.

3 A general  qual i tat ive f lood inuodat ion model is proposed enphasi.z ir .g

the  sys temat ic  and sequent ia l  re la t ionsh ip  be tween f lood s tage,  f lood

inundat ion and f loodplain norphology. This rnay involve hysteret ic

e f fec ts ,  and re la t ionsh ips  wh ich  are  cont ras ted  in  d i f fe ren t  f loodp la in

env i ronments"  DeEai led  cons idera t ion  o f  ind iv idua l  f lood  events

i l lus t ra tes  the  complex  na ture  o f  inundat ion  processes ,  par t l y  as  a

resu l t  o f  human f loodp la in  mod i f i ca t ions ,  ia  re la t ion  to  loca l  re l ie f

fea tures .  NeverEhe less  the  spat ia l  and tempora l  inc idence o f

components of the inundat ion model (such as bank spi l l ing, breach f low



and f loodplain pondage) could be specif ied, and reasons for the

variable and contrast ing behaviour of the two r ivers suggested.

4

McLEAN, SMITIT 1986

A nodel for flow over two diuensional bed forms

1 Theoret ical ,  experimental ,  prototypical ,  s inplel  rough

2lg Paper descr ibes a model that predicts the veloci ty and boundary shear

stress f ie lds associated with bed forus. Model solves a boundary layer

equat ion beneath a wake t ,ype veloci ty f ie ld thac is matched to an

appropr ia te  in te r io r  f low pro f i le .  Present  mode l  i s  based on  the

sal ient features of f low in wakes and accelerat ing internal boundary

layers and i t  provides substant ial  insight into the processes that

shape an erodible bed. Model appears to produce fair ly accurate stress

and veloci ty f ie lds, even when l inear wake theory is forced on the near

f ie ld . l los t  s ign i f i can t  ou tcome o f  th is  ana lys is  i s  the  pred ic t ion  o f

the locat ion and magnitude of the stress maximum that ar ises frou the

interact ion between the accelerat ive effects of the wake

and the retarding inf luence of the boundary layer.

4

MAUBACI{ 19 72

Rough annulus pressure drop - interpretat ion of experiments and

reca lcu la t ion  fo r  square  r ibs

1 Theory, experimental ,  rough, annul i

2 A method is presented which al lows the interpretat ion of pressure

drop measurements  w i th  rough tubes ,  annu l i  and para l le l  p la tes .



3 Paper  summar izes  the  resu l ts  o f  the  in te rpre ta t ion  o f  da ta  w i th

rectangular cross sect ion roughness given by numerous authors in the

l i te ra tu re .  Examples  o f  the  re  ca lcu la t ion  o f  the  f r i c t ion  fac to r  a re

shown given the f low Reynolds number, channel and roughness geometr ies.

Resu l ts  show method proposed enab les  ca lcu la t ion  o f  f r i c t ion  fac to rs

of isotherrnal turbulent f low in concentr ic annul i  with rough inner

tubes  w i th  su f f i c ien t  p rec is ion  fo r  des ign  prob lems.

4 -

McALLISTER, PIERCE, TENNANT 1982

Preston tube cal ibrat ions and direct force f loat ing element meaaurements in

a two dimensional turbulent boundary layer.

1 Experimental ,  theory, smooth, duct

2 To present the results of an experimental  study comparing a large

number of direct force local wal l  shear scress aeasurements in a near

zero pressure gradient two dimensional turbulent boundary layer.

3 Results indicate consistent and excel lent agreement between the Patel

intermediate cal ibrat ion formula and the direct force measurements.

Typical  di f ferences between the direct force measurements and several

other proposed cal ibrat ions are shown.

4 Direct force f loat ing element,  Preston tube, piezometers, manometer.

MIKKELSEN, ENGELUND L977

F low  res i s tance  i n  meander ing  channe l s

1 Exper imenta l ,  s imple,  rough,  meander

2 Paper invest igates the main st ream in a meander and i ts



relat ionship to the inf lexion point of  the channel and the f low

res is tance ac  th is  po in t .

3  Res is tance to  f low was less  e t  re la t i ve ly  sua l l  depths  and la rger  a t

relat ively large depths compared to a straight channel with the same

flow parameters. At smal l  depths, the largest energy losses are

located at the point of  inf lexion, whi le ac the larger depths the

largest energy losses are located upstream of the bend.

4 -

MOORE 1959

A h is to ry  o f  research  on  sur face  tex tu re  e f fec ts

1 Theory, experimental

2 L histor ical  survey of survey texture effects ranging fron pi .pe f low

roughness factors to molecular roughness concepts is presented.

3 t letal l ic and elasEomeric contact problems discussed and reviewed.

Techniques for measuring surface features are classi f ied and methods are

tabulated. Evaluat ion of the prof i le result ing fron these techniques

may be stat ist ical  or mathematical .  One parameter model l ing of surface

features is reviewed and a surutrary of three parameter represent.ation

given in tabular form. I t  is suggested that at  least f ive paraoetera

are required to uniquely and conpletely specify surface features in the

genera l  case.

4 -

MOTAYED, KRISHNAMURTT{Y 1980

Composi te roughness of  natura l  channels

1  Theo re t i ca l ,  p ro to t yp i ca l ,  s imp le ,  r ough



Paper presents invest. igat ion to evaluate exist ing formulas used to

compute conposite roughness using data from natural  stream channels.

Where Manning's formula is appl icable Co a natural  channel LotEer 's

formula for compuLing the cooposite roughness in stream channels,  with

lateral ly varying roughness along i ts wetted perimeter,  predicts the

conposite roughness with leasE error.

MYERS 1987

Veloci ty and discharge in compound channels

Experimental ,  theory, compound, smooth

To understand the d is t r ibut ion of  ve loc i ty  and d ischarge in compound

channels

Theoret ica l  considerat ions are presented,  which predict  thaC the rat ios

of  ve loc i ty  and d ischarge in a smooth compound channel  are independent

of  bed s lope and are in f luenced by depth and geooetry only .

Predict ions are conf i rmed by exper imenta l  data obta ined f ron three

smooth compound channel  geometr ies.  The rat ios of  channel  ve loc i ty  and

discharge to those of  the f lood p la in,  and the proport ions of  f low in

channe l  and  f l oodp la in  f o l l ow  s t ra igh t  l i ne  re la t i onsh ips  w i t h  depch ;

equa t i ons  desc r i b i ng  these  re la t i onsh ips  a re  p resen ted .  Conven t i ona l

methods of  d ischarge assessment  overest imate channel  and fu l1 cross

sec t i ona l  f l ow  capac i t y  a t  l a rge  dep ths .  F lood  p la in  f l ow  capac i t y  i s

underest imated at  a l l  depths of  f low.  F indings under l ine the need for

methods of  compound channel  analys is  that  accurate ly  model  proport ions

o f  f l ow  i n  channe l s  and  f l oodp la ins ,  as  we l l  as  f u l l  c ross  secc iona l

d i scha rge  capac i t y .

Po in t  gauge r 'm in  cu r ren t  me te r ,  ven tu r i  me te r



I{AKAGAI{A 1983

Boundary effects on scream meandering and r iver morphology

1 Bxperimental ,  s implel  rough, meandering

2 An examination is made of five experiments which have different

boundary condit ions at the rretted perimeter of the channel,  in order to

test the conjectured hypothesis of stream meandering.

J Tranaverse shear distr ibut ion at the wetted perimeter of the channel is

int inately associated ni th the or igin of stream meandering. Proposed

that a necessary condit ion for the formation of stream meandering is an

appropriately snal l  rat io of total  bank shear force co total  bed shear

force boEh per unit  length downstream. Flow pattern, channel

morphology and sand waves on the bed are dependenL upon the boundary

condit ions at the wetted perimeter.

4 Point gauge, miniature current meter.

NAKAGAWA, NEZU 1987

Experimental  invest igat ion on turbulent structure of backward facing step

f low in an open channel.

I  Exper imenta l ,  theore t ica l r  s imp le ,  smooth

2 Turbulence measurements of the backward facing step f low, including the

reverse f low region, in an open channel were conducted using a Llro

cooponent Laser Doppler eneaometer.

3 The mean veloci ty deviates from the 1og law distr ibut ion immediately

downstream of Ehe step. The reattachment length decreases with an

increase of the Reynolds number. The turbulence intensit ies increase

up to  about  1 .5  t ines  the  in i t ia l  va lues  a long the  l ine  y / t l s  =  1 .0 .



The shear stress distr ibut ion can be reasonably evaluated from the

momentum equat ion. The specif ic momentum is approximately conserved

downstream of the step. The turbulent energy is generated along the

dividing streamline by the shear layer,  and i ts energy dissipated

most ly  in  the  rec i rcu la t ion  reg ion .

4 Laser Doppler anemometer.

NANSON, t l rCKrN 19g3

Channel migrat ion and incision on the Beatton r iver

1  Pro to typ ica l ,  theore t ica l ,  s inp le ,  meanders

2 To invest igate bend radius to channel width rat io and the discont inuous

nature of channel migrat ion in meanders.

3 Relat ionship between bend migrat ion and bend radius/channel width rat io

conf irms earl ier work though greater degree of var iance evident in the

data than or iginal ly thought.  Any predict ions from a single reach of

r iver should be seen in the context of  a general  laceral  raigrat ion

mode1. This should include sEream por.rer,  resistance of bank mater ials

to lateral  erosion, the height of  the convex bank, the degree of

incision, the sediment,  supply raterand the inf luence of bend plan

f orm.

4

NATIONAL P1IYSICAL LABORATORY 1958

On the measurement  of  local  sur face f r ic t ion on a f la t  p late by means of

P res ton  tubes



1 Exper inenta l ,  theory ,  smooth ,  duc t

2 To establ ish the corresponding cal ibracion curve for surface fr ict ion

and pressure  head on  a  f la t  p la te  re la t i ve  to  rhe  re la t ionsh ip  fo r  a

p i p e .

3 Relat ion for turbulent f low on a f lat  plate has same order of accuracy

as for pipe relat ionship but not ident ical  in form. Inner law of

turbulent f low near a wal l  di f fers between a plate and a pipe.

4 Pitot  tube, manometer

NrxoN 1959

A study of the bank ful l  d ischarges of r ivers in England and Wales.

1  Pro to typ ica l ,  s imp le ,  rough

2 Paper presents a study of the bank ful l  d ischarges of r ivers in England

and Wales .

3 Concluded that a sel f  formed r iver channel wi l l  remain stable i f

equat ions relat ing channel width, depth, veloci ty

and area to the bank ful l  d ischarge are sat isf ied. The bank ful l

d ischarge is that which is equal led or exceeded 0.67 of.  the t iue.

4

NOUH, TOI,INSEND 1g7g

Shear  s t ress  d i s t r i bu t i on  i n  s tab le  channe l  bends

1  Theo re t i ca l ,  expe r imen ta l ,  s imp le ,  smoo th rbend

2 To invest igate the f low f ie ld in  the v ic in icy of  an open channel  bendl

the development  of  a mathemat ica l  rnodel  to  predict  the corresponding



boundary  shear  s t ress  d is t r ibu t ion l  to  va l id i ta te  the  mode l  resu l ts  by

comparison with direct measurements obtained in a laboratory f lume.

3 Strong secondary currents generated by stream curvature in chanael

bends are  pr imar i l y  respons ib le  fo r  locaL asynmet ry  in  the  f low f ie ld

and in the related boundary shear stress distr ibut ion. The logari thnic

ve loc i ty  d is t r ibu t ion  law cou ld  be  app l ied  to  a  ver t i ca l  p lane in  the

low f ield.  Maximum scour in the bend sect ion increased with increasing

bend angle and moved further downstream with increasing bend angle.

Cooputed steady state boundary sheer stress distr ibucions compare

favorably with the experimental  data.

4 Laser doppler anemometer

ODGAARD 1982

Bed  cha rac te r i s t i cs  i n  a l l uv ia l  channe l  bends

1  Theo re t i ca l ,  p roEo typ i ca l ,  s imp le ,  r ough ,  bend

2 To present  a neld approach to the descr ipt ion of  the steady state f lov

and bed character isc ics in  an a l luv ia l  channel  bend.

3 The steady state t ransverse var iat ion of  depth,  depth averaged

veloc i ty ,  and mean gra in s ize in  a r iver  bend r r i th  fu l ly  developed bend

f low can be descr ibed by conbin ing the pr inc ip le of  conservat ion of

moment of  momentum f lux wi th a cr i t ica l  shear s t ress analys is .  The

transverse bed s lope was then found to vary l inear ly  wi th the rat io  of

depth to the radius of  curvature and a lmosE l inear ly  l r i th  the bed

su r face  pa r t i c l e  F roude  number .  Spec i f i c  r e la t i onsh ip  f o r  va r i a t i on  i n

depth averaged veloc i ty  across the channel  sect ion i f  the bed sediment

is  uni form and the gra in s ize d is t r ibut ion is  the same across the width

o f  t he  channe l .

4 -



ODGAARD, KENNEDY 1983

River bend bank protect ion by subnerged vanes

1 Theoere t ica l ,  exper imenta l ,  s i rnp le ,  rough,  bend

2 Presentat ion of a new concept for a bank protect ion structure.

3 Vanes proved to be effect. ive in nul l i fy ing the secondary currents

produced ia channel bendsrwhich often lead to undermining and

accelerated erosion of r iver banks. Attenuat ion achieved with one set

of vanes, further reduct ion could be achieved using a second set of

vanes .

4 Miniature current meter,  sonic sounder

ODGAARD 1984

Shear induced secondary curreints in channel f lows

1 Theore t ica l ,  exper imenta l ,  s imp le ,  smooth

2 To propose a sinple analyt ical  relat ionship between the strength of the

secondary f low and the transverse var iat ion of shear veloci ty;  to

evaluate the effecE of the secondary f low on the streamwise veloci ty

pro f  i  I  e .

3 Theory developed explains the relat ionship between secondary motion and

roughness var iat ion. Flow and stress prof i les developed compared

favorably with experimental  f indings in which the bed stress var ied by

a factor of more than 2. 5 across the width of the channel.

4



NUTTALL 1954

Flow o f  a  v iscous  incompress ib le  f lu id  -  express ions  fo r  a  un i fo rm

t r iangu lar  duc t .

1 Theory, smooth, duct

2l l  Numerical  results are obtained for the volume of a viscous

incompressible f lu id f lowing in unit  t ime past the cross sect ion of a

uniform tr iangular duct.  The f low is assumed to be streamlined and end

ef fec ts  a t  en t ry  and ex i t  o f  the  duc ts  a re  neg lec ted .

4 -

ONISHI,  JAIN,  KENNEDY 1976

E f fec t s  o f  meander ing  i n  a l l uv ia l  s t reams

I  Theo re t i ca l ,  expe r imen ta l ,  s imp le ,  r ough ,  meander

2 To invest igate the ef fects of  meander ing and width of  s inuous channels

on  the  f r i c t i on  f ac to rs  and  sed imen t  t r anspo r t  capac i t i es  o f  a l l uv ia l

s t reams .

3 For  a g iven set  of  f low condi t ions,  the sediment  d ischarge per  uni t

lt idth in the full width meandering channel was found to be greater than

in the st ra ight  f lume, which in  turn l ras greater  than the uni t  sediment

discharge in the hal f  width meander ing channel .  Considered to be

p r i nc ipa l l y  due  to  t he  e f f ec t s  o f  seconda ry  c i r cu la t i on  on  the

entra inment  and suspension of  sediment ,  and to Lhe non uni forn i t .y  of

the d is t r ibut ion of  the uni t  water  d ischarge across the channel  which

was produced by the point  bars.  The bend loss coef f ic ient  was found to

increase wi th the Froude number,  the rat io  of  the bed hydraul ic  radius

to mean sand d iameter ,  and the rat io  of  channel  width to radius of

cu rva tu re  o f  channe l .

4  Po in t  gauges ,  u l t r ason i c  d i s tance  rne te r .



0NSRUD, PERSEN, SAETRAN 1987

On the ueasurement of rdal l  shear stress

1 Experimental ,  smooth, duct

2 To apply a method where the wall shear stress nay be determined from

measurements of the wa11 stat ic pressure.

3 The number of f low variables that could inf luence the stat ic hole

pressure  read ings  were  reduced as  fa r  as  poss ib le ,  i .e .  a  two

dimensional zero pressure gradient f low. The cal ibrat ion values for

the local wal l  shear stress were determined from the universal scal ing

laws for the inner part of the

turbulent boundary layer which were measured by using hot wlre

anemometry. The stat ic hole pair  is a device which can favourably be

used to measure the local wal l  shear stress; any pair  must be

cal ibrated separately and the two constants dependent on hole diameter

and incl inat ion of hole must be experimental ly establ ished.

4 Stat ic hole pair ,  hot wire anemometer.

PARKER 1976

On the cause and character ist ic scales of meandering and braiding in r ivers

1  Theore t ica l ,  p ro to typ ica l ,  exper imenta l ,  s imp le ,  rough

2 Paper considers a tvro dimensional stabi l i ty nodel due to l lansen and

Cal lander  fo r  de termin ing  channe l  charac ter is t i cs .

3 Meandering and braiding are treated as di f ferent degrees of the same

inscabi l i ty phenomenon. Sediment transport  and fr ict ion are indicated

to  be  essent ia l  fac to rs  fo r  the  occur rence o f  ins tab i l i t y ,  whereas

he l ic i t y  i s  no t  essent ia l .  A  re la t ion  fo r  meander  wave lengthr  a



cr i ter ion for meandering and braided regiues, and an est imate of the

number ,o f  b ra ids  a re  ob ta ined;  a l l  these resu l ts  a re  esent ia l l y

independent of the magnitude of the sediment transport .  Most r ivers

have a tendency to fonn bars even though they are in a graded state.

I f  s lope and w id th /depth  ra t io  a re  su f f i c ien t ly  low then meander ing  is

favoured. I f  the slope and width/deprtr  are high then braiding is

favoured. Aggradat ion by increasing the slope can lead from a

meandering to a braided state, or can increase the tendency for

brai t l ing. Existence of sediment transport  is a dynamical ly necessary

condit ion for the formation of instabi l i ty leading to meandering.

4

PARKER, DTPLAS, AKTYAUA 1gg3

Meander bends of high ampl i tude

Theore t ica l ,  p roco typ ica l ,  s inp le ,  rough,  meander

213  Meander  bends  o f  h i gh  amp l i t ude  i n  a l l uv ia l  r i ve rs  o f ren  d i sp lay  a  h igh

degree of  coherency.  The only analyt ica l  equat ion to date to descr ibe

such bends is  the s iae generated curve,  which has no r igorous

der ivat ion in  the l inear  bend equat ion,  based on a dynamical

descr ipt ion of  f low in bends and a k inemat ica l  descr ipt ion of  bank

erosion is  used to descr ibe channel  migrat ion.  This equat ion admits

solut ions of  constant  anpl i tude that  migrate downstream wi th constant

speed.  The solut ion at  h igh ampl i tude d isplays a prominent  skewing

tha t  revea l s  t he  d i rec t i on  o f  f l ow .  A t  l ow  amp l i t ude ,  t he  so lu t i on

reduces to the s ine generated curve.



PATEL 1972

A unif ied view of the law of the wal l  using mixing length cheory

1 Theory, experimental ,  smooth, rough, pipe

2 Conparisons have been nade with a wide var iety of experimental  data to

demonstrate the general  val idi ty of the nixing length nodel in

descr ib ing  the  f low c lose  to  a  smooth  wa l l .

3 An extension of the re laminarisat ion cr i rer ion of Patel  and Head, and

some experimental  evidence, suggest that the thick axysynmeEric

boundary layer on a slender cyl inder placed axial ly in a uniform stream

cannot be maintained in a ful ly

turbulent state for values of the Reynolds number, based on fr ict ion

ve loc i ty  and cy l inder  rad ius ,  be low a  cer ta in  c r i t i ca l  va1ue.

4

PENDERGAST, COBBLE, SMITII  1970

Laminar f low through ducts of arbi trary cross sect ion

1 Theory ,  exper imenta l ,  s inp le ,  duc t

2 An analyt ical  solut ion for the veloci ty of steady incompressible

laminar f low through ducts of constant area, but having an arbi trery

cross  sec t ion ,  i s  deve loped.  Exper imentaL ver i f i ca t ion  o f  the  theory

was achieved by construct ing a test duct with dinensions of a zero

veloci ty surface predicted from the Lheory by an assumed wal1 veloci ty

f  unct. ion.

3 The experimental ly determined veloci ty prof i les agreed with the

theore t ica l  ve loc i ty  p ro f i les  w i th  a  d i f fe rence o f  less  than the

maximum expected experimental  error over the ent ire cross sect ion of

the  duc t .



4 Camera ,  t racer

MSTOcr, RODr 1978

Predict ions of heat and mass transfer in open channels

1  Theore t ica l ,  exper imenta l ,  s imp le ,  rough

2 lZ  Two mode ls  a re  descr ibed fo r  the  pred ic t ion  o f  ve loc i ty  and po l lu tan t

distr ibut ion in r ivers; a three dimensional rnodel andn as a depth

averaged version of thisr a t ! f ,o dimensional nodel t .hat,  however,  cennot

account  fo r  buoyancy  e f fec ts .

4 -

REHME 1972

Pressure drop performance of rod bundles in hexagonal arrangements

1  Theory ,  exper imenta l ,  s imp le ,  rough,  duc t

2 Li t terature survey in respect of the pressure drop coeff ic ient for

turbulent f lo lr  along paral lel  rods. Comparison of data froo survey

wiLh new measured results in order to predict  safely pressure drop in

rod  bund les .

3  Pressure  drop  coef f i c ien t  fo r  i so thermal ,  incompress ib le ,  fu l l y

developed turbulent f low in rod bundles does not exceed an upper l imit ,

i .e .  annu lar  zone so lu t ion .For  rod  bund les  w i th  channe l  wa l ls ,  t ,he

Pressure  drop  coef f i c ien t  i s  lower  than w i th  the  annu lar  zone so lu t ion ,

depending on the type and posit ion of the channel wal ls.  For rod

buod les  w i th  un i fo rm f low d is t r ibu t ion  the  pressure  drop  coef f i c ien t  i s

c lose  to  the  upper  l im i t .

4 -



REITME 19 7 3

Simple method of predict ing fr ict ion factors of turbulent f low in non

c i rcu la r  channe ls

1  Exper imenta l ,  s imp le ,  rough,  duc t

2 On the basis of f r ict ion factor relat ionships of a sinple model a

method is developed which al lows the predict ion of f r ict ion factors for

turbulent f low in non circular channels i f  only the geometry factor of

the pressure drop relat ionship foJ lauinar f lov is known. Proposed

method of calculat ion is tested with numerous experimental  results from

the l i terature with respect to non circular channels such as tr iangular

shaped ducts, eccentr ic annul i  and rod bundles in hexagonal and square

arreys in circular tubes, hexagonal and square channels.

3 Fr ict ion factors calculated by the method out l ined for turbulent f low

in channels with non circular cross sect ions provide a good descript ion

for the experimental  data at hand.

4 -

SAMUELS 1979

EMBER : a nunerical model of an embanked river

1  Theo re t i ca l ,  p ro to t yp i ca l ,  compound ,  rough

2 The EI ' {BER model  consists  of  a set  of  programs developed to s imulate

f lows which do not  have a uni form l rat .er  sur face leve1 across a r iver

va l l ey  a t  any  one  pa r t i cu la r  sec t i on ,  such  as  i n  t he  case  o f  an

embanked r iver  system.

3 The EMBER computer  programs form the basis  for  construct ing a

computat ional  model  of  f low in an embanked r iver .  The programs analyse

and check data f rom surveys of  the r iver  va l ley and compute f lows



ei ther  rest r ic ted to the main channel  or  f reely  passing between the

nain channel  and the f lood p la in.

4 -

SMUELS 198 5

l ' lodel l ing of r iver and f lood plain f low using the f in i te element method

I  Theore t ica l ,  p ro to typ ica l ,  compound,  rough

2 Thesis examines several  models of f low in a r iver and over i ts f lood
plain. Invest igat ion has been l in i ted to two dimensional nodels in
plan. Models are based upon standard pr inciples of f lu id dynamics

incorpora t ing  a  var ie ty  o f  phys ica l l y  rea l i s t i c  s inp l i f i ca t ions .  The

f ini te element method is used to generate numerical  approxinat ions to

the  so lu t ion  o f  the  resu l t ing  f low equat ions .

3 Concluded that the integrat ion of the convect ive accelerat ions through

the  depth  o f  f low requ i res  par t i cu la r  care .  The e f fec t  o f  the

turbu len t  s t ress  te rms on  the  la te ra l  ve loc i ty  d is t r ibu t ion  has  been
quant i f ied through a new analyt ic solut ion for rectangular
geometry.  This leads to est imates of shear layer nidth at the boundary

between the f lood plain and an incised r iver channel.  Further work is
required to establ ish why the stream funct ion formulat ion converges as

s lowly  as  i t  does .  The f i rs t  o rder  var ia t ion  fo rm o f  the
potent ial  formulat ion converged rapidly when appl ied to f lune data when

the convect ion term l tas excluded. Model equat ions need to be extended
to  inc lude the  ve loc i ty  d is t r ibu t ion  coef f i c ien t  in  the  convecg ion

tera ,  and to  inc lude the  tu rbu len t  s t ress  te rms.

4 -

SAMUELS 1985

l ' lodel l ing open channel f  low using preissmann's scheme



Theore t ica l ,  p ro to typ ica l ,  compound,  rough

To present some observat ions on the conservat ion of volume during f low

simulat ion using Priessmann's scheme and Newton i terat ion to solve the

resu l tan t  non l inear  a lgebra ic  equat ions .  A lso  to  p resent  new resu l ts

in two areas of the analysis of Pr iessmann's scheme.

Preissmann's scheme appl ied to the l inearised St Venant equat ions of

open channel f low including the fr ict ion slope has been shown to be

stable when weighted t.owards the forward time level in the case where

ro11 waves can not exist .  There is no restr ict ion on the t ime step of

the simulat ion on the Froude number of the f low. This aaalysis could

be extended to look at other fr ict ion laws, the use of di f ferent

weight ing parameters and the accuracy of the nunerical  phase speeds.

Coarse  sec t ion  da ta  has  been ident i f ied  as  a  poss ib le  cause o f

numerical  instabi l i ty when using Preissmann's scheme for steady

f r i c t i o n l e s s  f l o w .

SCIII]MM 196 7

Meander wavelength of  a l luv ia l  r ivers

Proto typ ica l ,  s inp le ,  rough,  meander

213  Da ta  on  r i ve r  channe l  and  sed imeo t  cha rac te r i s t i cs  ne re  co l l ec ted  a t  36

c ross  sec t i ons  o f  s tab le  a l l uv ia l  r i ve r  channe l s  i n  Aus t ra l i a  and

rdestern Uni ted States.  These d4ta demonstrate that  the meander

wavelength of  a r iver  is  dependenc not  only  on nater  d ischarge,  but

a lso on the type of  sediment  load moved through the channel .  The

meander wavelength of  r ivers that  are t ranaport ing a h igh proport ion of

thei r  to ta l  sediment  load as both sand and gravel  wi l l  be greater  than

the meander wavelengths of  channels of  s imi lar



d ischarge wh ich  are  t ranspor t ing  main ly  f ine  sed iment  loads .

4 -

scllttMl.{, KIIaN 19 7 2

Exper imenta l  s tudy of  channel  paEterns

1  Expe r imen ta l ,  s imp le ,  r ough ,  meanders ,  b ra ids

2 Paper presents the ser ies of  exper iments thac Lrere per formed to

det .ermine t ,he ef fect  of  s lope and sediment  load on channel  pat terns.

3 Exper iuents demonstrate that  threshold values of  s lope and sediment

l oad  ex i s t  above  wh ich  r i ve r  pa t te rns  a re  s i gn i f i can t l y  a l t e red .

Ef fect  of  s ize of  sediment .  load has not  beea invest igated.  Data

co l l ec ted  does  no t  a l l ow  an  exp lana t i on  o f  t he  t h resho lds  bu t

suggest ion is  that  the lower threshold between st ra ight  and meander ing

channe l s  re f l ec t s  t he  ve loc i t y  a t  wh i ch  seconda ry  cu r renes  become

ef fect ive in  d is t r ibut ing sediment  in  the channel .  The upper threshold

between meander ing and bra id ing is  most  l ike ly  to be re lated to a h igh

Froude number. Experiments have shown that a meandering thalweg

channel  may not  produce t rue meanders,  these only forming when the bed

load was decreased and the suspended load increased.

4 Point  gauge
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SHEN, KOMURA 1968

Meandering tendencies in straight al luvial  channels

SILL  1982

New f la t  p la te  tu rbu len t

Theore t ica l ,  exper imenta l ,  p ro to typ ica l ,  s imp le l  rough

Paper considers tno types of meandering patterns exist  in straight

al luvial  channels.  Considered that al ternat ing diagonal bar patterns

result  f rom surface wavea on t .he l rater.  The al ternat ing scour holes

pattern possibly caused by the di f ference between shear stresses at the

two sides of the f low cross sect ion. Purpose of the paper is to

cons ider  the  scour  ho le  case.

Scour holes require unsteady non uniforn f low condit ions in order to

develop. Al ternate scour holes disappeared when unsteady condit ions

reverted to steady and uniform f low condit ions. Average maximum scour

depth for the al ternate scour holes increased with the increasing rate

of drainage. Rough banks are required to develop al ternate scour hole

patt .eras within the hydraul ic condit ions tested. Maximum scour depths

were much greater in al ternate scour holes than in i rregular bed

patterns for the same mean f low condit ions. No al ternate scour hole

pattern was found for f lows between one smooth wal l  and one rough wal l .

Var ia t ion  o f  f low depth  d id  no t  p roduce a l te rna te  scour  ho le  pa t te rns

within rough banks.

Pitot  tube, point gauge, thermometer

Theore t i ca l ,  s imp le ,

Purpose of  the paper

v e l o c i t y  p r o f i l e

ve loc i ty  p ro f i les

smooth, rough

is to demonstrate the derivat ion of a new general



3 The resu l ts  a re  p resented  i .n  the  fo rm o f  a  re la t i ve ly  s inp le  equat ion

which is expl ic i t  for veloci ty and which combines into a single

expression the laminar sublayer,  buffer region, and log region for both

smooth and rough plates.

4

soKotov 1986

I l yd rau l i cs  o f  f loodp la in  f lows

1 Experimental ,  prototypical ,  s imple, compound, rough

2 To devel.op a method of experimental  invest igat ions conbining the nain

advantages of laboratory model ing and an on si te experiment to ref ine

the calculat ion method of determining the hydraul ic roughness of

ind iv idua l  p lan t  spec ies .

3 Relat ion between roughness coeff ic ient and generalLzed vegetat ion

parameter  i s  p resented .

l t -

STRUIKSMA, OLESEN, FLOKSTM, DE VRIEND 1985

Bed defornat ion in  curved a l luv ia l  channels

I  Expe r imen ta l ,  s imp le ,  r ough ,  bend ,  meander

2 Bed defornat ion in  r iver  bends is  descr ibed by consider ing the resul ts

of  exper iments in  some curved laboratory f lurnes wi th f ixed banks under

we l l  de f i ned  s teady  f l ow  cond i t i ons .

3 Point  bar  and pool  foroat ion in  r iver  bends cannot  be descr ibed on t .he

bas i s  o f  l oca l  cond i t i ons  a lone .  The  l a te ra l  ba lance  be tween  the



upslope force induced by the spiral  f low and the downslope

gravi tat ional force act ing on the grains moving along the bed. The

la te ra l  bed s lope in  a  bend is  a lso  in f luenced by  t rans i t iona l  e f fec ts

due to the di f ference between the condit ions upstream and those in the

bend. The wave foru of the longitudinal bed prof i les in long circular

bends is explained with the aid of a l inear analysis of the water and

sediment motion for the steady state. A sinpl i f ied l inear analysis,  in

which the inf luence of streamline curvature is total ly neglected,

clear ly indicates which effects are the most imporCant for the bed

deformation in al luvial  r ivers. The wavelength and danping are shown

to depend nainly on the rat io between the adaptat ion lengths of the bed

topography and the uain flow. This implies that the wave length and

danping is primarily determined by a dynanic response of the bed to the

changing distr ibut ion of the water and sediment motion at the bend

ent rances  and ex i ts .

TAGG, SAMUELS 1984

Numerical  model l ing of embanked r ivers

Theoret ical ,  prototypical ,  compound, rough

Report descr ibes the further development and appl icat ion of the

computat ional model EUBER, which is appropriate for studying f lood

f lows within embanked r iver systeos. The model t reats the channel and

f lood p la ins  as  th ree  sepera te  f low paths ,  l inked by  la te ra l  f low over

the r iver banks. The report  is essent ial ly conceraed with the analysis

o f  p rob lems,  bo th  theore t ica l  and prac t ica l ,  o f  ca lcu la t ing  th is  bank

flow and with che various improvements that have been inplemented in

the  mode l .

The El ' lBER model may produce osci l latory predict ions of stage and

d ischarge,  resu l t ing  f ron  the  ex t reme sens i t i v i t y  o f  the  bank  f low

calculat ions to the water level ei ther side of the embankment.  The

bank f low algori thn has been improved by providing an addit ional check



on f low t .hrough breaches in the f lood banks and by a re ordering of che

algori thn to enaure that the f low does not exceed a global l in i t

specif ied by the uaer.  Model is sensit ive to the couputer precision

being used and hence to smal l  data errors. Potent ial  inprovements to

the model include basing the f lood plain calculat ions on stored volume

and not plan area, calculat ing the f low over the f lood embankments with

an inpl ic i t  uethod, and using an i terat, ive numerical  method to

calculate the f low condit ions at each t ime step.

4

TANNER 1960

I l e l i co ida l  f l owra  poss ib le  cause  o f  meander ing

1 Exper imenta l ,  s imple,  smooth,  meander

2l l  Sediment  f ree model  s t reams,  suspended f rom the lower s ides of  near ly

ho r i zon ta l  g l ass  p la tes r .meander  i n  t he  same way  as  do  a l l uv ia l

r ivers.  Meander ing cannot ,  therefore,  be ascr ibed to granular  bed

load.  I t  is  suggested that  an a l ternat ive causat ive mechanism is

hel ico idal  f low,  which,  in  turn,  is  the product  of  turbulence wi th in

the st ream. The sequence of  events is ,  therefore suggested as

turbulence,  hel ico idal  f low,  meander ing,  unless prevented by res is tant

ua te r i a l s  i n  channe l  wa11s .

4

TEMPLE 1986

Veloc i ty  d is t r ibu t ion  coef f i c ien ts  fo r  g rass  l ined  channe ls



1 Theore t ica l ,  exper imenta l ,  s imp le ,  rough

2 Paper presents relat ionships developed to rout inely est inate the

coeff ic ients necessary to compute the momentun or energy f lux through a

cross  sec t ion  o f  a  g rass  l ined  channe l .

3  Ve loc i ty  p ro f i le  d is to r t ion  assoc ia ted  w i th  low ve loc i ty  f low th rough

the vegetal  cover of a grass l ined channel results in comparat ively

large values of t .he momenturn and energy coeff ic ients.  I f  these values

are not considered then errors in the computed values of the mooentum

or energy f lux through a cross sect ion or in the computed value of the

Froude number wi l l  result .

4

TITORNE, nEY 19 79

Direct measurements of secondary currents at a r iver inf lexion point

I  Pro to type,  s imp le ,  rough

2 Presentat ion of data relat ing to the reach around the inf lexion point

between bends.

3 The secondary f low pattern at the exi t  f rom the upstream bend is

dominated by the skew induced cell from the upstreau bend. At the

entrance into che downstream bend the secondary flow has a skew induced

cel l  of  the opposite rotat ion to t .he upstream bend. Dif ference noted

from prototype relat. ive to model work is that the skew induced cel l  at

the downstream bend in the prototype was ful ly developed whi lst  in the

model a remnant of the upstream circulation rilas present in the

downstream bend. This is due to the asymmetr ical  prof i le of the bed

not being represented in the f lume model,  instead the channel being

represented  as  a  channe l  w i th  a  rec tangu lar  p ro f i le .

4  E lec t ro  magnet ic  cur ren t  meter .

TTFFANY, NELSON 1939



Studies of meandering of model screaus

I Experimental ,  s imple, rough, meanders

2 Paper reports ser ies of tests which rrere intended to throw l ight upon

the  meander ing  tendenc ies  o f  a l luv ia l  s t reams.

3 Pools and crossings developed immediately after a test rdas started with

cut offs occuring towards the end of a test.  Channel developments

resulted from a coobinat ion of ideal condit ions; a constant f low

through a bed of uni form conposit ion and with no tr ibucaries

discharging var iabLe bed load into the channel.  Tests furnished l i t t le

information of direct mathematical  appl. icabi l i ty to fuLl  scale

problems. Tests provided generaL data on the natural  meander

tendenc ies  o f  an  uncont ro l led  f luv ia l  channe l .

4

TOI{NSEND 1960

Equ i l ib r ium layers  and wa l l  tu rbu lence

1 Theore t ica l

2l l  The purpose of this paper is to set out the necessary condit ions for

the existence of an equi l ibr ium layer and to derive a sl ight ly more

general  relat ion between the veloci ty gradient and the shear stress

than the  rn ix ing  length  re la t ion .  Wi th  th is ,  a  un i f ied  descr ip t ion  o f

the  layers  i s  poss ib le  and th is  descr ip t ion  is  app l ied  to  cor rec t  and

extend the theory of the development of sel f  preserving boundary layers

in  adverse  pressure  grad ien ts .

I+



URBAN, ZTELKE 1_985

Steady state solut ion for two dimensional f lows in r ivers with

f lood p la ins

1 Theoret ical ,  prototypical ,  compound, rough

2 Presentat, ion of a f in i te element method for the calculat ion of

stat ionary f lows for appl icat ion to the two. 'dimensional model l ing of

channel and f lood plain f lows.

3 Previous publ icat ions presented t ime dependent solut ion techniques with

cime dependent boundaries for calculat ing quasi stat ionary veloci ty

distr ibut ions. This paper proves that special  algor i thms for

s ta t ionary  f lows can be  s ign i f i can t ly  more  economica l .  An  a t t rac t i ve

feature of the method l ies in the l inear approximation of veloci t ies,

f lows and water levels within the f in i te element scheme. This

contradiccs previous work Lhat indicates that quadrat ic approximations

are  needed fo r  ve loc i t ies  and f lows.

t+

de VRIEND

Veloci ty redistr ibut ion in curved rectangular channels

I  Theore t ica l ,  smooth ,  duc t

2 The main veloci ty redistr ibut ion in steady f low through curved conduits

o f  sha l lov r  rec tangu lar  c ross  sec t ion  is  cons idered.

3 The transverse transport  of  nain f low momentum by the secondary

c i rcu la t ion  is  shown to  be  the  pr inc ipa l  cause o f  th is  ve loc i ty

redistr ibut ion. The importance of the side wal1 regions, even in



sha l low channe ls ,  i s  assessed and the  neg lec t  o f  the  in f luence o f  the

side wal ls in the commonly appl ied simpl i f ied models of f low through

shal low curved channels is shown to be strongly l imit ing in the case of

long bends w i th  a  rec tangu lar  c ross  sec t ion .

de  VRIEND,  GELDOF"1983

Main f low veloci ty in short  r iver bends

Pro to t yp i ca l ,  t heo re t i ca l ,  s i np le ,  r ough ,  bend

Paper deals wi th the veloc i ty  f ie ld in  a curved st ream, assuming the

bed to be f ixed and the d ischarge to be constant .  The main veloc i ty

d is t r ibut ion in  th is  type of  f low is  analysed using f ie ld Eeasurements

and a nathemat. ica l  model  of  s teadv f low in shal low r ivers.

Ve loc i t y  d i s t r i bu t i on  measu red  shows  essen t i a l l y  t he  same fea tu res  as

observed in other  channels of  s in i lar  geooetry.  l . Ia thenat ica l  model

s inulat ing channel  bends works wel l  i f  secondary f low convect . ion is

ignored.  The inward skewing tendency of  the veloc i ty  d is t r ibut ion near

the entrance of  a bend is  due to main f low iner t ia  conbined wi th the

longi tudinal  pressure gradients ar is ing f ron the grovth of  the

transverse sur face s lope.The gradual  outward shi f t  o f  the nain veloc iEy

uaximum further downstream in the bend is a matter of reEarded

adaptat ion of  the f low to the bed conf igurat ion,  rather  than of

secondary f low convect ion.  Secondary f low convect ion is  only  important

in  the last  par t  of  each of  the surveyed bends;  there i t  seeus to

hamper the outward skewing of  the f low instead of  enhancing i t .  As the

f low stage becomes h igher ,  the main veloc i ty  maximum tends to shi f t

fowards the inner  bank.

Current  meter ,  point  gauge



WEBEL, SCHATZMANN 19g0

The role of bed roughness in turbulent di f fusion and dispersion

Exper imenta l ,  theore t ica l ,  p ro to typ ica l ,  s imp le ,  rough

To present a state of the art  review on the sini lar i ty laws to be

sat isf ied in transverse mixing experiments, and the dependence of the

tranaverse mixing coeff ic ient on channel parameters.

Laboratory invest igat ions on ini t ia l  nix ing should be carr ied out in

undistorted Froude models. Due to low Reynolds number in models,  the

bocton roughness needs to be adjusted to obtain a channel resistance

matching the prototype. Choice of a part icular roughness structure

wh ich  prov ides  the  requ i red  f r i c t ion  fac to r  i s  d i f f i cu l t  bu t  so lvab le .

Mechanisms cont.r ibut ing to transverse mixing remain poorly

unders tood.

I.IEBEL, SCI{ATZMANN 1984

Transverse u ix ing in  open channel  f low

Exper imen ta l ,  t heo re t i ca l ,  s imp le ,  smoo th ,  r ough

An exper imenta l  s tudy mot ivated by d imensional  analys is  was carr ied

out  to invesCigate the var iat ion in  the t ransverse u ix ing coef f ic ient

in  s t ra ight ,  rectangular ,  smooth,  and rough open channel  f lows.  The

study was a imed at  determin ing the funct ional  dependence of  the

transverse mix ing coef f ic ient  on the governing dynamic and geometr ic

p a r a o e t e r s .

Exper iments indicate that  for  low aspect  rat io  channels,  turbulent

d i f fus ion is  the main contr ibutor  to  the ro ix ing coef f ic ient .  l , l ix ing

coe f f i c i en t  cons tan t  unde r  hyd rau l i ca l l y  rough  f l ow  cond i t i ons  f o r



r ivers with large width to depth rat ios. For turbulent f lows over a

smooth channel bot. tom the transverse nixing coeff ic ient increases with

reducing fr ict ion factor.  Turbulence measurements reveal that the

increase in the tranaverse nixing coeff ic ient can be explained by the

fac t  tha t  in  hydrau l i ca l l y  smooth  tu rbu len t  f lows,  the  sca le  o f  the

energy containing eddies is larger than in hydraul ical ly rough but

o therw ise  ident ica l  channe l  f lows.

WERNER 19 51

On the or igin of r iver meanders

WEST, KNrcIlT, SI{IONO 19g6

Turbulence measurements in the Great Ouse est,uary

Theory ,  expe r imen ta l ,  p ro to t yp i ca l ,  s imp le ,  r ough ,  meander

Paper deals wi th the or ig in of  meanders.  Study a ims at  a

c la r i f i ca t i on ,  i n  p r i nc ip le ,  o f  t he  o r i g i n  o f  se rpen t i nes  and

meanders.

The main factors governing the ini t ia l  formation of serpent ines are

cor re la ted  in  a  s inp le  fo rmula .  As ide  f rom minor  d isc repanc ies ,  th is

formula agrees at least qual i tat ively with the general  behaviour of

meandering streams, so far known from observat ions in nature and in

m o d e l s .



1 Pro to typ ica l ,  theore t ica l ,  s imp le ,  rough

2 Object ives are to determine the usefulness of an electromagnetic

f lowueter for measuring turbulent f luctuat ions of veloci ty in estuary

f lows; to compare the estuarine turbulence data wich other laboratory

and f ield data; and to elucidate the nature of estuarine turbulence

Proces  ses  .

3 A 5 cn diameter electrouagnet ic f lowmeter transducer nas found to be a

suitable instrument for detect ing turbulence structure in the

strat i f ied f lows of the Great Ouse estuary. Dimensionless groups

containing representat ive turbulence parameters were found to have

siui lar values and distr ibut ions with relat ive depth as steady and

neutral ly stable f lume and wind tunnel data. The effect of  stable

strat i f icat ion was seen in the length scale. The energy spectra were

found to behave in a simi lar manner to atmospheric data in the presence

of  s tab le  s t raCi f i ca t ion .  A  quadrant  ana lys is  showed tha t  good

agreement existed between the f lume data and the Ouse estuary data. At

higher values of Richardson number the contr ibut ions of each quadrant

to the normal ised Reynolds stress tended to iocrease.

4  E lec t rooagnet ic  f lowmeter  t ransducer .

wHrTE, BETTESS, PARrS 19g2

Analyt ical  approach to r iver regime

1 Theore t ica l ,  exper imenta l ,  p ro to typ ica l ,  rough,  s inp le

2 Rat ional regime relat ionships for the width, depth and slope of a

channel in equi l ibr ium are developed using the Ackers White sediment

t ranspor t  fo rmulas  and the  Whi te ,  Par is  and Bet tess  f r i c t ion

relat ionships, together wich the pr inciple of maximum sediment

t ranspor t ing  capac i ty .



3 A new oethod based on maximizing sediment transport  rates, has been

developed to predict  the hydraul ic and geometr ical  character ist ics of

al luvial  channels.  The method can be used withouc rnodif icat ion for

both sand and gravel channels.  The method uses the sedinent transport

formula of Ackers and White and the fr ict ional relat ionships of White,

Paris and Bettess. rn addit ion, ei ther the pr inciple of uaximum

sediment transport ing capacity is used or minimum channel s lope. These

tvo var iat i .onal pr inciples have been ehown to be equivalent.

Comparisons with avai lable data has shown that predict ion of s lopes

show scatter when compared with observat ions with a sl ight.  tendency to

overes t imate ,  p red ic t ion  o f  v id th  i s  exce l len t  except  fo r  very  la rge

sand channels and for meandering laboratory channels where there is a

tendency to underpredict .

4

I.rrlrrE 1929

Streamline f low through curved pipes

1 Exper inenta l ,  theore t ica l ,  p ipe ,  bends

2 General  study of f low through curved pipes wit t r  in i t ia l  intent ion of

re examining early experimental  work on curved pipes in order to

provide infornat ion concerning the circumstances deterrnining the l in i ts

within which f low must be streaol ine i .n character.

3 Develops a formula relat ing loss of head in a pipe to pipe length, pipe

d iameter r  mean f low ve loc i ty ,  k inemat ic  v iscos i ty  and a  coef f i c ien t

which is dependent upon both the f low and pipe curvature

4 Manometer,  t .hermometer .

WIJBENGA 1985

S teady  dep th  ave raged  f l ow  ca l cu la t i ons  on  cu rv i l i nea r  g r i ds



I  Theo re t i ca l ,  expe r imen ta l ,  p ro to t yp i ca l ,  s imp le ,  r ough

2 Paper descr ibes a computer  program for  depth averaged f low

calculat ions.  The program is  used wi th a reduced number of

computat ional  points in  which use is  made of  curv i l inear  coordinates.

3 Two dimensional  depth averaged f low calculat ions on curv i l inear

coo rd ina tes  y i e ld  resu l t s  t ha t  have  a  s im i l a r  accu racy  as  ca l cu la t i ons

on rectangular  gr ids.  The use of  curv i l inear  gr ids together  wi th a

speci f ic  method of  gr id  geoerat ion has some advantage over  the use of

Ca r tes ian  coo rd ina tes .  I n  t he  case  o f  f l ow  ca l cu la t i ons  whe re  f l ow

separat ion occurs,  advanced turbulence models may need to be enployed.

4

TI ILKIE'  COWIN, BURNETT, BURC,OYNE 1967

Fr ic t ion factor  measurements in  a rectangular  channel  wi th wal ls  of

i den t i ca l  and  non  i den t i ca l  r oughness .

1 Exper imenta l ,  theory,  smooth,  rough,  duct

2 To invest igate the in f luence of  smooth and rough boundar ies on the

ve loc i t y  p ro f i l e  and  the  f r i c t i on  f ac t , o r  assoc ia ted  w i th  f l ow .

3 For  non ident ica l ly  roughened wal ls  a theory a l lows the the f r ic t ion

factor  of  each sur face to be separated and appl ied to other  passages

having r ibs wi th the same rat ios of  p i tch to height  and height  to

equivalent  d iameter .  The exper iments indicate that  the appl icat ion of

the theory produces f r ic t ion factors,  which compared wieh those for

ident ica l ly  roughened p lates for  which no Eransformat ion is  requi redt

vary s in i lar ly  wi th Reynolds number but  d i f fer  in  magni tude.

4  P ressu re  t app ings ,  p i t o t  t ube ,  t he rmocoup le



wrLsoN 1973

Equil ibrium cross section of meandering and braided rivers

1 Theoret ica l ,  s i rnp le,  rough,  meander ,  bra ids

2lZ Paper proposes two sinple models to descr ibe the equi l ibr ium state of a

channel cross sect ion with constant condit ions; these being stat. ic and

dynamic. The stat ic model is said to hold when the bed grains are at

the threshold of Eovenent,  the dynamic model when f luid drag is

act ively moving the sediment.  Using f lu id drag and gravi tat ional

inf luence paper proposes reasons for the equi lbr ium character ist ics of

r i ver  channe ls .

4

IdINTER 19 7 7

An out l ine of  the techniques avai lable for  the measurement  of  sk in f r ic t ion

in turbulent  boundary layers.

1  Expe r imen ta l ,  smoo th ,  r ough ,  duc ts ,  p i pes

2 Review of  the techniques avai lable for  the measurement  of  sk in f r ic t ion

in turbulent  boundary layers.

3 None of  the techniques can be considered an absolute and re l iab le

s tanda rd .  D i rec t  measu remen t  o f  su r face  shea r  s t ress  by  f o r ce  ba lance

has many problems associated wi th i t .  The most  re l iab le inst rument  at

p r e s e n t w o u 1 d a P p e a r t o b e t h e P r e s t o n t u b e d u e t o m o s t w o r k h a v i n g

been undertaken on th is  inst rument .  St i l l  room for  fur ther  work on the

e f fec t s  o f  p ressu re  g rad ien t ,  o f  f l ow  uns tead iness  and  o f  hea t  t r ans fe r

and  o f  t h ree  d imens iona l  f l ow  i n  respec t  o f  t he  p res ton  tube .

Po ten t i a l l y  sub  l aye r  f ences  mos t  use fu l  measu r i ng  techn ique ,  w i t h

hea ted  e lemen t  i ns t rumen t  mos f  re l i ab le .



4  Fo rce  measu remen t  ba lances ,  p i t o t  t ubes ,  sub  l aye r  f ence ,  s teps ,  t ^ ro t

b lader ,  hot  wi re anemometer ,  pulsed heated f i l rn .

wotMAN, BRUSH 1961

Factors contro l l ing the s ize and shape of  s t ream channels in  coarse

noncohesive sands

I  Expe r imen ta l ,  p ro to t yp i ca l ,  s i np le ,  r ough

2 Ex'periments designed to study the size and shape of small self formed

channels under ideal  laboratory condi t ions in  which d ischarge,  s lope,

and both bed and bank mater ia l  could be contro l led.

3 In channels composed of  uni foro coarse noncohesive sands,  the channel

s ize is  a funct ion of  the d ischarge and the hydraul ic  roughness

produced by the granular  mater ia l .  The shape is  detern ined pr imar i ly

by the angle of  repose of  the noncohesive baok mater ia l  and by the

force requi red to move the par t ic les in  the banks.  The force competent

to in i t ia te movement of  the par t ic les on the bed appears to be a

funct ion of  both the t ract ive force and che veloc i ty ,  the in f luence of

t he  l a t ce r  i nc reas ing  as  t he  s i ze  o f  t he  pa r t i c l es  i nc rease .

4 Point  gauge,  bubbler  gauge,  t ransducer

woLl,IAN, LEOPOLD 1957

R ive r  f l ood  p la ins : some  obse rva t i ons  on  the i r  f o rma t i on

I  P ro to t yp i ca l ,  compound ,  rough

2  Pape r  i nves t i ga tes  f o rma t i on  o f  r i ve r  f l ood  p la ins ,  i n  pa r t i cu la r  t he

development  f rom deposi t ion on the ins ide of  r iver  curves and

depos i t i on  f r om ove rbank  f l ows .

3 Floodpla ins are composed of  channel  deposi ts ,  or  point  bars,  and some

.  ove rbank  depos i t s .  P ropo r t i on  o f  ove rbank  ma te r i a l  appea rs  t o  be

sma l l .  Th i s  conc lus ion  i s  suppo r ted  by  t he  un i f o rm  f requency  o f



f looding and by the smal l  amount of deposit ion observed in greac

f loods. Lateral  migrat ion, and the decrease in sediment concentrat ion

at  h igh  f lows cont r ibu te  to  th is  resu l t .  Po in t  bars  a re  ex t remely

heterogeneousr and where overbank deposit ion does take place the smal l

amount of mater ial  deposited and i ts i r regular distr ibut ion nake i t

d i f f i cu l t  to  ident i f y .  F requency  s tud ies  ind ica te  tha t  many f lood

plains are subject to f looding at approxinately yearLy intervals.

Study indicates that the f lood plain is also related to the regime of

the  ex is t iag  r i ver .  A  f lood  p la in  i s  d is t ingu ished f rom a  te r race  by

the frequency with which i t  is overf lowed.

4

I^IOODYER 1968

Bankfu l l  f requency in  r ivers

1  P ro to t yp i ca l ,  t heo re t i ca l ,  compound ,  rough

2 Paper exaanines the possib i l ty  of  a common bankfu l r  f requency.

3 The f requencies wi th which the present  f lood p la in level  is  exceeded

for  s t reams can be regarded as belonging to one f requency d is t r ibut ion

w i th  a  reasonab le  deg ree  o f  con f i dence .

I+

WoRMLEATON, ALLEN, IIADJTPANOS 1gg0

Apparent  shear s t resses in  compound channel  f low

1 Exper imenta l ,  compound,  rough,  smooth

2 To quanEi fy  the apparent  shear s t ress for  a range of  f lows in a

compound channel  wi th synmetr ica l  f lood p la ins.



3 Rat ional  way of  expla in ing the accuracy and propert ies of  the d i f ferent

design methods in locat ing the shear in ter faces between the sub

sec t i ons  i n  compound  channe l s  i s  p resen ted .  A t  l ow  f l ood  p la in  dep ths

the momentum t ransfer  f rom channel  to  f lood p la in is  h igh,  whi lsr  at

h igher  depths there is  a net  t ransfer  of  momenlum f rom the over  bank

sec t i on  t o  t he  channe l .

4 Point  gauge,  hot  f i lm anemometer ,  Preston tube

t^Iu 1985

I lydrodynamical ly smooth f lows over surface maeerial  in al luvial  channels

1 Experimental ,  s irnple, rough

2 l l  Genera l l y  f low in  a l luv ia l  channe ls  i s  t rea ted  in  two sca les :  the

micro scale over bed mater ials,  and the macro scale over bed forms.

Prev ious ly  f low has  been cons idered to  be  hydrodynamica l l y  rough.

Assessment of exist ing data shows no cases belonging to the

hydrodynan ica l l y  rough f low reg ime.  In  genera l ,  the  f low in  a  s t ream

is seen to be hydrodynamical ly rougher than that in a laboratory

channel;  mosr of the laboratory studies being conducted in

hydrodynan ica l l y  smooth  f lows,  wh i lsc  most  o f  the  f ie ld  cases  dea l t

with the transi t ion region. The boundary layer regimes over grains is

noE hydrodynamical ly rough, this fact explaining why the roughness

res is tance coef f i c ien t  o f  g ra ins  s t i l l  var ies  w i th  the  Reyno lds

number.

4 -

YAGLOM 1979

Sirni lar i ty laws for constan! pressure and pressure gradient turbulent wal1

f lows

I  Theore t ica l ,  exper imenta l ,  smooth ,  rough,  duc t ,  open channe l



2l l  Review devoted Eo Ehe sini lar i ty and dirnensional anaLysis of some types

of  tu rbu len t  wa l l  f lows and compar isbn o f  che  resu l ts  obra ined w i th

exper imenta l  da ta .

YANG 1971

On river meanders

Theore t ica l ,  p ro to typ ica l ,  s inp le ,  meander

Study is  rest r ic ted to the invest igat ion of  unbraided channels under

the condi t ion of  dynamic equi l ibr ium or  dur ing the evolut ion toward

Ehe i r  equ i l i b r i um cond i t i ons .

According to the law of  least  t ime rate of  energy expendi ture the

smooth s inuous rneander ing course is  the only course that  a natura l

unbraided stable channel  can take.  The over  a l l  t ime rate of  potent ia l

energy expendi ture per  uni t  mass of  water  should decrease in the

downstream di rect ion causing an increase in channel  width and a

dec rease  i n  channe l  s l ope .  The  ove r  a l l  t i ne  ra te  o f  po ten t i a l  ene rgy

expendi ture per  uni t  mass of  water  of  a s t ream depends on \^rater

d i scha rge ,  sed imen t  concen t ra t i on ,  va l l ey  s l ope  and  geo log i ca l

cons t ra in t s .  A  na tu ra l  s t ream a lways  ad jus t s  i t s  channe l  s l ope  and

channel  geometry in  order  to rn in imize the energy expendi ture.  An

increase in sedimeat  concentrat ion or  d ischarge br ings about  an

increase in channel  s lope.  An increase in channel  width causes a

decrease in energy expendi ture.  For  a wel l  developed meander ing

channe l ,  f u r t he r  dec rease  i n  i t s  channe l  s l ope  by  meander ing  w i l l  cause

a decrease in channel  width such that  the energy expendi ture can be

mainta ined at  a constaot  determined by i ts  envi ronment .



YEN 1965

Charac te r i s t i cs  o f  subc r i t i ca l  f l ow  i n  a  meander ing  channe l

1  Expe r imen ta l ,  t heo re t i ca l ,  s imp le ,  smoo th ,  meander ,  duc t

2 Presentat ion of  at tempt to s tudy fhe meander ing r iver  problem

systemat ica l ly  us ing a laboratory model  wi th a f ixed bed channel  of

uni forn cross sect ion of  large s idth depth rat io  wich c lear  water

subcr i t ica l  f low.  To overcome the problems in measur ing turbulence in

water  an a i r  model  of  s in i lar  geometry for  a i r

turbulence l tas considered and the resul ts  compared wi th the water

channe l  r esu l t s .

3 spi ra l  uot ion and superelevat ion are tno of  the most  ev ident

character is t ics of  the f low and that  the ef fect  of  the bend extends

both upstream and downstream. I t ighest  ve loc icy occurs very near  the

inner  bank at  Ehe entrance to a bend and gradual ly  sh i f ts  outnards wi th

downs t ream d i rec t i on .  Non  d imens iona l  f l ow  pa t te rn  i s  a  f unc t i on  o f

che l t id th/depth rat . io  but  not  of  the Froude number,  prov ided that  t ,he

superelevat ion is  smal l  and the Froude number is  appreciably  less than

uni ty .  Measured turbulence intensi ty  of  che f low ranges f rom 3 to 91L

A i r  node l  r esu l t s  d id  no t  l ead  co  a  conc lus ion .  I nd i ca ted  tha t  t he

loss of  energy of  f low in an open channel  meander is  greater  than that

of  i ts  a i r  duct  s imulat ion and increases wi th Froude nuuber because of

wave  res i s tance .

4 PiEot  tube,  manometers,  Preston tube,  hot  wi re probe

YEN 1970

Bed topography ef fect  on f low in a meander

I  Theo re t i ca l ,  expe r imen ta l ,  s i np le ,  r ough ,  meander

2 Paper presents in format ion regarding bed topography,  and mean f low

cha rac te r i s t i cs  i n  a  mob i l e  bed  meander  w i t h  f i xed  bounda r i es .



3  T ransve rse  s lope  a t  a  g i ven  po in t  on  the  s tab i l i zed  bed  i s  d i recc l y

proport ional  to  the parameter  which character izes t .he re lat ive

impor tance  o f  f l u i d  i ne r t i a  aga ins t  t , he  g rav iCy  ac t i ng  on  a  pa r t i c l e ,

moving a long the bed.  The fact  of  proport ional i ty  analgamates the

e f fec t s  o f  d rag ,  1 i f t ,  l ong i t ud ina l  bed  s lope ,  and  f r i c t i on  be tween  the

pa r t i c l e  and  the  bed .

4 Point  gauge,  Preston tube,  Pi tot  tube,  manometer ,  hot  wi re anemometer .



GEOI.IETRIC

PARAIIETERS

This f i le detai l ing the dinensions of the channels

s tud ied  in  inves t iga t ions  re la t ing  to  f low in  open

channels,  ducts and pipes was compi led on the Apricot

Xi-10 micro computer using Wordstar 3.40 suppl ied by

Micro  Pro .

A11 dinensions have been unif ied in S.1 units to

enable comparison between individual research sork.

The data is presented in three l ines represent ing the

flume dimensions, the channel dimensions and three

dimensionless paraneters that are considered to be

representat ive of the channel form.

The f lume dimensions enable an assessment of the size

of research faci l i ty used in any part icular work study

and are  essent ia l l y  res t r i c ted  to  exper imenta l

fac i l i t i es .  Channe l  d imens ions  can re la te  to

exper imenta l ,  p ro to typ ica l  o r  theore t ica l

inves t iga t ions .

In respect of rectangular f lumes or ducts the channel

dimensions, v i th the possible except ion of the length,

are the same as the f lume dimensions.

In respect of compound channels,  the channel

dimensions with the possible except ion of the

wi l l  essent ia l l y  be  d i f fe ren t  than the  f lume

dimensions, as the width and depth of channel

the incised channel within the berms or f lood

length ,

refer to

p l a i n s .

Data  re fe rab le  to  p ro to type research  w i l l  on ly  be

found in the l ines relat ing to channel dimensions and

dimens ionless parameters .

The notat ion used in def ining the dimensionless

paraoeters  i s  i l l us t ra ted  in  the  d iagrans  a ,  b  and c .

7



(a) Rectangular f1ume, elnple channel

le B/b = 1; H-h/H nor appltcable;

f low depth.

(b) Duct -  rectangular

b/h dependent upon

--T
h

-t
F-B

L- o
B/b - 1;  H-h/H not appl- lcable; b/h = constant.

-t-



(c) Compound channel or duct

L
B/b = constant; I{-h/u dependenr upon flow depth; b/h =

congtant.

Asynrnetrlc compound channels or ducts are treated es

lf representlng half a conplete compound channel or

duct and consequently the same dlmenslonless

paramet€rs apply.

--r
I
I
H

In respect of al l  channels,  b,  represents half  the

base wldth of the channel whether it ls rectangular or

trapezolda!.  ln eectLon.
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