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I - Rw.m~s of FJ.:!Wl 

Two regimes cf flow are generally .:e~oznizcd: 

a = T.ranqui! flow 

These two regi tles of f.1ow a~e alsc d~f ined by t h .:? 

bou.nd~:~r co!!.d:l-'dor..~. a.s i.11ust r r.tcc1 i .i1 Fig . L, 

rouglmes:J occw: in al. uvial cha::mel z: 
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Fig. I Relation Between Water Surface and Bed Configuration in the 
Tranquil Flow and Rapid Flow Regimes. 
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Tht? effects o f changes in bed ro ughn~ss 0::1 s-t ::.3,~ o:: c.:cp·i:h d3.z:~h, . ..:gc 
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Fig. l.f- Typical Qualitative Stage-Discharge Curves for Alluvia I Channels. 

'. :.,:. 



Jf '-• 

:"\ 
·-.; .... ., 

d 

s 

,,.. :, ,"'I 
~ ;. ~ ~ ... 

c .·.~n 

.. -..: 

,. 

C 
.• 

,::. .. 

.. .... . ~ .. 
, J , , -_. '.;. 

"':"': ·- " . 
. :., ~ ... J 

: o t;:_,:l 

,. .,.., .. 

.~ i .. :: :.:!~ ... : 

~-z,..:: , 

c.: 



' 
This equat icn i s :=m e:>Qress:wn ':)f equil:lbri l..L"!:o If any vadubl ~ in 

or more of the vzri-b _es ~n Ba 1 ~ n usually be =~late ! to: 

,, 
;) J 

r i s co 

.. . 
t>: .:. :, .:tt' .. :1 :.: ·-.:o 



ilok:izi!n·';n.: c ::"Uigzs 

VI 1'he M :!a~:der:~ng : ;';a:f;a 1 --~----.... ~- -.~-- ,,,.,. 

: "' ... _. 

03.ffic~:.lt / c. 

,. . 
... •. ; . . ( ,: .: :.s 

l •· .... !., 

- :.:· "'~ ... r: 
- · · - r.. t .;. 

,:, 
- . • ..:J ~ 



A c e;:ta.i.n 

large that .~t 

t··~· -~' 
r·· 1s ~~ 

st -.::..bili ty 

-:. :i. ., 

·~ ... ''"' :...- --
f,::~,.,., 
- ~- ~· .. . - 'I 



J · 1,.1. 
, ... r, .· Q·-~J, .· . 

F3 Va v ·) - - ( 2) 

•;,._f' '. _-t--_ .. C.· :>. ,. ·': 11 · •• -=. ··!~·,, ""· ,>r>•-~1.,,. ,.·-e s"~'P"' :.,.., : ~-,,1, (..,.; by Eq ") c ..... , " _ .t. _ • -- , > , ,..):,·., ._.,._,:. ~, v, . . l. ,O , •.,,_; _., :;!. L-..; ,. ,_, _ , .. ~ '-> t, LU.I.» 

=12 .0> 

ZC t :0 # ffit 5 [64WcJ4U3 Et . E -- .; JU£ .!&5 



' P. f:.ood p ,:3s:i.~z tlE·oush 2. .:::h;-.n,:-;~1 , :.'._ ,h ,:<:fi,·:i. ~~.t:L7 

·~ · ·' •.} 

o:: .1 ,3 .. ....... 
•_l. l ,.i:'. ~i.,_ • ., J C, 

.... .- t • • ! ." ;: ... . ; 
• ,.i > .... ~. ... :., .. _ .. 

, , . ·-· . .. •'-' 

4' • -, r · \ • -. ' . : ..:.. , .. 

~ ...... . 

Ti .. . 

' . , 
-'· - l. th:·,;::: 

~ ,., ~"'" .,:. . ,j l,l . .. V 

,- . • • ..., .! ~ . 
~ . ..., ;,.. ._, · O 

,-,."! · · ·-""'.:,., ; _;' 

:; , 



.Gl--- -1---- -- I 
I . 

! 

Cl 

d= 10.45mm 
1 -- J · -- r----r-: I 

1 

I Rising-- -j- - ,-- ---------- - -- _____ !___ ___ j------l----· -·-------r=~ 
I I ; ! 

.5 I ~ -- --+ --St_~ye_____ -.. : \ . - . - ·- --· -- 1---· -- -------___ __, _____ _ 
I i I I I 
; : I I ' ' I 

. i------L-~- --+-· ··"· - - l . . . I ' . ' . " ' .. ' -

::.4 _! _' I : ·--=,&,I~- ~- -- - ---- --- - ~ ----- - - ---- - ~ ---- -- : ---- -- __ : __ --- - : ___ ____ : _ _ - - - •-- -

; Dunes 0.. 
Q) 

0 
i Developing I Form of Bed Roughness 

="" " t -~Folling -i- I I <t -Dunes and Residual Roughness 
, / . j Stage 1 

.31 tY' r i 1 !- ---t-·------ 8 Standing Waves 
. I 

1----41---...;c------+------+-: ---
1 
--

1 

----t-~ (!! Plane 
I I I ' 

.2 i--------1---\-1-- I ~ Transition 

-------·---- -~~ -i _J_ J ___ ----f- .i, ~un~~-- t ----r - -------·---

·~ 6 

\ I Discharge Q. 

8 10 12 14 16 18 

Fig. 8 Rapid and Tranquil Flow Depth-Discharge 
Relation, Slope Varying with Discharge 

2 

---. 

22 



I 
I ·, 

IX SeC.i;,,;~P-t Sa1i1~li .~ .. ~ Pr) l,.l er:;.s in 1iI 1u, . .r :.tL1 ~hr~r:. r:.eis 

Th"' jc1~~ w.~~;h ·.Llich :-:::.n ::r:.t l c 2.d c;an b~ ri t ·~;::::; tL:' t.; ~ 
• •>;; i ~ .,.~. 

such t a :::t:.r ··, i,s: 

Locat ion o f s2nQ! i ng 

. 
such lc~ations c~c~ t i::.t; f .: .. ~.:icl -~ w~bu~ ..:: :1 :: -; : s r ,t ~~_:: ... :. 

daily s~dlmcnt lo~d 

-:' ~ ..... . ,. ... 
.. ~ ~ ... ·..J '. . ~: ·-...... -· . .,,.., 

: , , ~ - . •7 .or; , ' 
·- ,J ' ·'-

" . '-' · • 

__ .,.. -· , .. _.: : l ' • 

. .... .. __ , ~ 

· .. .;~ .1.;.: -~. ' :h, ~--., 

• 

.. ; _ 

c-. -· ,:; 



. ' 

"'"",t/ 
'" '·'· 

E 
a. 
a. 
C: 

-0 
0 
0 

...J 

0 -,._ 
Q) -0 
~ 

"'O 
Cl) 

OJ 

0 -0 
I-

·- , __ 
re;. '"'"' 

r-JO!:: 

' , 
I -, 

" 
, __ 

I ... , __ 
1, ... ~ , ........ L V 

' 
1 .... , ' -, 

'V 
,.. 

, __ 
"' ,,., ... 

A, __ 
, __ 

- - -
" ,.,., 

. 5 

~ . 
I 

~ 

I 
I , \ 
' 
I \ 
I \ ,....., 

Variation of Total 

' . 

. 
Bed Material 

Load with Time 7 
17 

' ./ 

: \ ./ 
/ 

' '( I 

I \ . 

,, 
I \ -
I \ 

I I \ I 

I \ I I \ 
I ~ \ 1 \ ' J \ Accumulative Avg. 

V 

. 
1 \ of Total Load-.. I \ I \ I \ ·I , , I 

_,,,,,,,,. .... l' / I I \ ~-- r--,.... ... I I I I ' \ / \ ...... V ·1 

I"'- I ' j I ~ 
., J I I 

I F< I \ I 
1 ~ J_J. I,.,' -,....__ 

I 

I ~ 
I ._ -......-, 

I --1 
I . 

\ I 
' 

\ I \ I 
\ I \ I 

. 
I \ 

..._ I ' \ . 
\ 

, - ! I ' - - I/ \ 

I I l 
I \ ! r--_ \ 

" I \ I \ ! ' I \ 
"l / \ ' "l1 

-

I 

10 15 20 25 30 

. F,c;. 9 · Number of Total Load Samples Taken 
(One sample taken every five minutes ) 

\ 
\ 
\ 
\ 

\' 

. l 

Q=6.6 cfs 
S=0.0026 
D=0.46 ft. 
Dunes 

·--

...... 

' 

' - ' 7 
\ I 

' ' 

35 

' -:., 

:- :. ' 

'. 

. 

. 

1, 

• 
• 

.,. :·~·:i. ~ 
. . . 

--
-,--

_,__ 

---

' ' 

·• ,J 

. 40 

. , 

,i: ' .•' , 



• 
• 

B InL I CGH.A".?ff'l 

lo Alber tsc,no Mo Lo O Sim,)r·!3 o D:, l3 ., ~ :l!.c'.:-:::1.r·ls :) ,19 'L o V~ D: ~02,; ,dr:71 oE ~ K{, 
Liu ut , ASCE pape r 11 rf.::~hanic.;; o: z l .:::p'.!.. ! ,:'ozr. t.tku . ASC~ J Y.: l'LJ • .1 , \ ,3( 
Noo EY lo 

2o B1en~h 0 T o Regi:n,,i b·~C..,i:1io r. ,:i { -: -l n~:·.;:; :~ffl :::·ver:: 1,,n1;· m 0 ,.,t1'.; : •:::11;:: ;. !!:' 

Scieutif i :!: Pub.l:L:: :i:d ons O 19:i7 , 

3o Lane o Ro Wo The i::n),lk'to1.:nc ,:1 of f ll..'.V5 . .:ll s •:.irp: :1 .;;·: :.n L 1d r .,,7,:,E.,~ Cl~J . :21:·i 
ASCE p roceedingG0 "lo 31 9 ?:t~i:: : Noo 7 ·}5 ,7 H '·S.5 , 

4o Leopoid 0 La 3 ., 9 s,,no. 1:folmn) M, G, r:: ::."/ ., .t: .';hr,: ; :1 p:.·:: t,· :ns ~ b ::.:.Ld,i;,f 
memdering O • a f':d s -:: ::a .. ig.ht" C:::·,, l.:::g :Lea :. ~~ .1;:·r :.y _!;: ·:.,t::?riu · . .on;<. r- :,.:)c:: 
282=6 0 l 9S7o 

50 Leopo1cl 0 Lo 3 0 0 :;.11:1 i,b .d :';Q,;k, 'i>. Th..-:; h ,,ck:.t'il3 ,~; ·g.t :::·:?t r ::i : . .s .: ·1m:. 
channels an-1 so~~~·? _>~~ rs:t c 5t t..":..;_ ,:;.:t;.:. i~ .. r~)1 ·~ c ~\ ~ic ~::; 1 ( - .•. :·::l~J L . .. ~ .. :7 . .. t;·. ·.:: J'i..1? l"~ 


