
r / )  
C3 ; 

• - g : ;  

,~, ;= 
$, 

s ~ 8 $ Ik s Nk N~ $ s $ ~ $ $ m $ $ $*$ i'llm $ I 'm $ W D • $,$ #Im 

NN $ 

S 

$ 

vii 

~k 

i 

$ 

,k 

S 

8 

$ 

IP 

t 

Ilk 

S 

$ 

$ 

S 

UNITED STATES 
DEPARTMENT OFTHE!INTERIOR 

BUREAU OF~RECLAMATION 

IfllORAULIC LABORATORYREPORTNO.!I7S 

HYDRAULIC, MODEL ~STUDIES OF,~NEASURING . . . .  ,, 
DEVICES I:OR XH E CO_ACJI[LLA ] 1  STR IBUTI~ON 
SYSTEM -:ALL-I~4ER [CAN ~ CANAL ~, ~ CAL IFORN I A 

By 

, 8  

$ 

I 

FRED!LOCflER 
and 

C, .V.,~ADKINS 

Denver,~,Co|orado 
June 20, 19~5 

• ' ,2 

% 

. S  

. m  

: 8  
. o 

. • r . 



~ DEPARTUEE~ OF.!'CHE ~!~INTERIOR 

Branoh o~ Desl~n~aad +Conltructton + + 

~ g t m s e r i a ~  and. Oeologieal  ~ Control 
and Researoh+Divil~on 

~+D~nvor, Go lomdo .  
June 20~ 1946 

8ubjee tx  ~draulle model, s~udies c 
Coaehella d~s~rlbutlon~e~ 
Cali£ornAa. 

bet  of  types  of~three-aeoond-footidelivery~s 

s i ~ , ~ e d  ~ i~rmu •both ,  o o e t  a n d  operational~ stand 

made o~ :several proposed ~types ~£r~a whieh i~th 

selee~ed for hydraullc model studies. ~The~tl 

olreular oonduit mounted once,he ~op:o£ ~t 

valve eon~rellinK the 

oal  .oondutt to measure 

~Al~er ~hls etruot, 

trlet°ep~esed t h e  use ¢ 

• a s t ~ a e t ~ r e  s e p ~ t e ,  from the.i..p 

~.~ type ,~iZTiga~i on valve. ~". C onsequ, 

; developed ~.ln .~.itmo .. e i s e ~ .  ~.oae f o r  

£eet and the e~her:£ormeasurinl  

. . to 7 0 , , , , ~ e o ~ o ~ r f e e t .  ~ Two , ¢ y L ~ S .  o£~ .des l&~  w e r e  

poe e ,  ,,-one ~tn: whioh a l l  . o f  the  f l o e  entering~i~! 

:.the w e i r •  The seoond was to pass  part oF th~ 

wet Pe ~ ~fed by P i P e .  lanes ,  

Subdiv ie ion  o f  ::the~weter to :~he i l a t e ~ ,  

1. ~ane~I .  ~ e  Ooao~l la~yal ley:d  ̀ , 

p ipe- l ine  in s ta l l a t i on ,  and has given~rise 
leas  o f  deaignandoperatLon. Where 

been located  to fo l l ow  oonstant ly*des  

deliveries w i l l  be male a t  t h e  h i g h e s t  point  o f~p ,?~~ .~  ~ .~ t r a o t ,  

r . 
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o v e r  t h e ~ w e i r , ,  t h e ,  ~ n d e r , : b e i n g ~  t u r n e d ,  ou t  . t h e  s i d e  : O f .  t ~ m :  b o x  : 

to  another, lateral, - ,  . . ....... ...... 

At  t h e  h e a d : o f . t h e  m A n ! l a t e r a l s l  

h i g h  as: ,~60 s e o o n d - f e e t ~ a r e  t o  be  oone 

t r o l l i n ~  t h e .  d i soha rge~  f r o m  the,~main, e a s e l  ~to~:ithe ~ • • --- 

a b l e  t o  have the.weirs n e a r : t h e  :~a tes  ~£or:.sase of  

~hie presented a~ p r o b l e ~ . i n < s t i l l i n ~  .the :L~l~ paS 

eu~flelently to ~ivel~/satlsfaotory.:i~£1ow~2over,rt~ " :'~' ~':' ' { ~  ~ * 

2 .  8 o o p e , . o ~ , . n o d e l : t ~ t e s t s . .  I n : t h e ,  ease,-o: 

• s l o p e s  ~.t was ' d e s i r a b l e  to~ u t t l i ~ e : ~ h e a d ~ h e r e i  -.,~:. 

was d e s i r a b l e  t o  oonse rve ,  h e a d .  To be~more,~p, 

head  a t  vari*ous p o i n t s  and o b t a i n  :~; s u i t a b l e  ~ 

struotures, It,w~s oouidered advlsable~.tc 

r~tory..oonstruot h~draullo models of.;the 

The t y p e  : I  three,'eeoond-footdelivery.-struoture~,~,was:!oonatruoted ":'~l'~''~r~[ 
t o  a s o a l e  o f  1 . 4 . 2  a s - s h o w n  o n ' f i g u r e , l ,  T h e  p r o b l e m ~ : t o * b e i : o o n  L" " 

s ide rea l  i n  the d e s i g n - w e r e :  . - . .  

(a) '.The fl~w'oondit~ons,throu~h.ther.a 

t h e  r i s e r  LUpS~r~l " f  " "  

(b) The h e a d : l o s s : t h r o u g h  

i t s . i  d i e  oha rge  ~ o a p a o ~ t y .  

( e )  ~,_The e f £ e o t  o~ t h e - - l v e l o o : L t ~  

.' a e r i e s  a t  ~the :valve~,and,~ An 

( d )  ~ T h e : ~ , h e a d .  lOS see  ' . t h rough  ~ the -  

(e) The. head  foes 

a n d / , i n  - :  :- - .... 

!.4 

[ . . '  

:~,upon i the 

~ a d , . : m a i n t a i n e r  , . . .  

s e e o n d - £ e e t  deliver, were, 

2 

: ; ~ h e  di,Vider~ e u ~ e r g e d ,  , r  ~:~ 

t~ ,  .The~ef£eot,:ofi:~ohipping..of£t~he:re~ds o f ~ : t h e , o o n b s l , p r o .  ~ 

~ r u d i n g ~ i n t o  t h e  6 6 . i n o h  hands, m a i n t a i n e r .  

(g) To determine Lthe~stability~of~-the,..~weir:ooeffioient wi.~h " ~~, 

Tariable valve *openings::~ and-~:Tarlable.dleeharges .. through *: " .~ ! 

t h e  l a t e r a l  ~ : " " . . . .  " 

'7 ! 
C o n s i d e r a t i o n s  i n  t h e  : t y p e  i l l I  s t ruo tu ree~ :  of,~ t h r e e . l , a n d  s i x -  *~ 
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Zo ~obt~ln ~a ~r.at~t~i:ou~rve <'or. he~d: 

. . ° h  o ~ - - ,  ~: : • ,,~.~:~~ = ~ , , , , , , o , = , . . .  

;( b )'~!~!~De~ennino ";.'l:he ~ leae ,~'fsAom ~1 

water ~.=urA~ee~;d.~i•~?ch.,~w...:t~.. • 

{o) ~ b :  

~he~ stud e l  o f~ the * thre e-eeeo~-Eo0t ;;AoI~ 

.,==ze or z,~..~,~ ,W,~ ~,Zi,,U,i~u,~i.~ ~. 

ex-J vhleh z~eesaiba%e~ ;¢=~,l':~a* ohem~e!~tn~ieeE 

The weir; boxe8 ~were ;,;~e~od -.on~;a ,i182 i 5 

able ~affli~ ~ a r r a ~ a ~ ; ~ . :  azid :o()Abr 

z , l o  . = z . .  z ~ - -  = . , , . . , . , ~ , ~ , o i ~  

- • m m =  

effleieat Kv: for  the "=Ifalfs i,v~l~e~i ~i~ 

he=de i n  :~he pipe ;at  : S ~ d ; a % ; ~ .  ~ : ;  

e~  i n  ~,ezma of  %he ~,v~lve , i v e l ~ i t y ~ e a E  

o ~ t a ~  d~ree~ly a l l ° e t a  ~ 

" , • V  

. tr ial  .va,..e.O.ee:'Hp, ~:~ho ~=AnAmu= lo~e ~.o0e£',~I~4~i: 

• ~ooe~fAo:Len% .,uaa clue :I;o .the ~ r l l ~ h t ; ~ e d  . e n % ~  

' " "Of t~ -ValVe., .T~'-ooe££ielent ~ Ev:was *~redUO~:.; 

7•: r,• i!~ 

~;~e vml've lld. 

~:' •I; f / ,  ~• 

r~ 
Y 

~:,~>~ i; : i ; ~  
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, . ~  : . ~ ,  , .  • . . . .  ~ ,7 '  . . . . . . .  ' , 

. . . .  , ~ ~,, ~:m~;~[' 2,60,~o~i~ 
,~ ..,i~il . . .  ~ ...... 

i~ i~i,~i i~, ~i ~ 
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made %o determine losses due ,tea Junction in a :Pipe line. In this .,, 

case the valve Iosses-:.~pe n o t  ~O~ed :from~the flosses due t o  . the 

~otion, A+dlscharge .coefficlen~ C +" ~ : W a S . A  ~ :obtained:for ', 

. .~ - : i ~  . . :. 'l~e waive ,opePating wide open  where - :  

+, • :" :. 
. .  +.+< . 

: + +" , ": ,. : +, . 

The avenge value of "0" was 0.80. 

The oapaci~y of the valve is,a function of:the head on the Wive 

and slnee the eapacit~j of the weir +was six second,feet, this was'~the :! . . . . .  

ml~1~Lm~= d i ~ o h a x g e ,  measured .~rot~h ,the +valve..~:;i;,~i~:::. 

The approach c o a l i t i o n s  +to t h e  weir~were  

movin6 the  w e i r .  However, the ~a~er  . surfaee .w 

a b o v e  about 1,5 + a ~ o n d - . f e s t .  l~,~s :foundthat the, head .on ,the 

+was,  l ~ a b l e  f o r  a f i x e d ,  d i s o I m r g s "  : :.~rA~h+.-.+varlable" ' ":' ~ ' o P e m l m ~ s  +:of ~ t h e  ~ 

:~Ind£o~tin~ tha+o%heweir . .oou ld  b e  .:oalibra.~ed :" .The:+We~+r:::hea~s-+wi~h :; r P 

+ +  + 

. oalib~ti on. 2~erefore, m ilar~+p ::++ir+,lould ~.~.~e :',! .oh •.+':. ' " 

• + ++ Rio a dischar~e.+ourve : o f ' : ~ h e  .desi~ld~aoouracy~.  . . . .  

~ m r e e  s e c o m d , f e e t , ,  p r o k o ~ y p e ,  ~ . w e r e .  . • • : . % ~ e l  ~+a~i" : _ ,  

d a t a  : o h ~ a l m e d  f o r .  d o + e m i m i m ~ ,  t h e  .: io - 

e x p a n d e r .  The lo~ses o o m p u t s d ' f ~ : . ¢  

be,  w i t h l n  +the r a m i e  o f  ez~rlmea~al++::~i 

r ~ a b l e  I '  ~:or~lr t o  : o ~ n ~ o r e  

" / ~ - +  

+" . . . .  

,,~++'~" ' "  . . . .  ~ "  " +" • ~ i ~/i 
- , m ~ Q , + l 3  ' i i 

c / .  • ' ' . : : "  

~ ": :+ : : ~ ? / . i  ?/!' 
- u ++The :fnl.+rk :m~ the  .was . : 

+:#+~.~.--...+~ + r e c o r d e d  + o r + p A e z .  ~s-+~a~ ~6+ + ~ A r e : + + 6 .  +_:+~e.: + : . . . :~: 

:.:..:: _Is ~ r e d ~ e r . a r e ~  
:'+?:..','.+-: : +  ' :  :+, + .  ;+-. . . . . .  .. : +  .+ 

++~ , .  - +  . . : . : : .  - , . :  

: + : . . ' ~ :  + ++  . . . . .  . . , - .  !+ . . . .  • - . . . . .  - . . + : :  

i ; + ~  + '~i+. : ~ . : + + :  ' - . :~+~-~  • . : . ~ :  ' . :  : , • . . . . .  - + . :  . . : :~  



. T h e ~ : w o r e , b ~ s e d . , . : o n  ~he , v e l e o i ~ y : ~ n ~ h e  ~, 'e~t,rnout~,~l~ne ; , s £ n o ' ~ : ' ~ ' l ~ ' v ~ l u ~  • " ' ' ,.." 
. . . . .  iii i, e ~ u l d  be d e t e n n A n e d ~ a o o u ~ t e l ~ .  . • : : "~"~!i • ~'~I 

TI~ gat.s .was lof t ;  .open ~~n .~he 66-~.nah ;head~; nsr  ~ i  ~ O  :-" : .~::: 

108808 de~enained  :.i~o~ A 1;o B , /£1~ure  ~7.. w i ~ h  ~he  ~tmmrd 

c o n e  in~p~aoe .  T h e y w e r e  " '  . ~,i.... 

i:To as  8 h o ~  .by ~.~ho s o l l d  .]Ano .on.:f£~ure 7.  a 

• :'" / h i  

;." .6  

was a V/A~al : f a e ~ o r .  : :"; ~- 

T@O ~ g a ~  ~:Ln,l;hs : 6 6 - J ,  n o h  h e a ~ l  .m~n4~tna  ~;he 

Ae , t t ;  n |  de~ i red  ~ o / i ~  s ~ ~ . l o s s  

aeat; lon f o r  a dtsahaz't~e : o f i 3 0 ~ s e c o n d - f e  et 

a / ~ n a t  ~ O~tso~arge s~uared ~ f - r~whtoh  

f o o t  , loss  was o b ~ n s d - w l t h ~ a  d18oharge ,.c 

8uhmer~enoe of 2 f e e t .  .T~:~"~.~Un~IOSS 

8£se oi'-~h,, h e a d ~ a ~ n t  or +~ o b t a i n a  . 

' loss  o £ . 0 . ~ 0 - f o o t  for .  I~.Was ~ound 

~hat .  the p r e s e n t  d ~ n s l o n s  ,a~s t  ~be 

~th~s,  -The l o s s e s  ~ram ~ t o  ~ B n r e  ;~I 

d e s l ~  or a u l ~ i p l e a  "bhez~of. 

F ~  ~ h e t e s ~ s ' o n  t h e  t Y l ~  I d e s i g n ,  i f w a s  o o n o l ~ e d - , ~ l  

6 
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t a n n e d  by::u~£ng ~a b e l l ~ o u t h  : o n , t h e  a l  

( b )  ~The.. r e d u c t i o n , i n  l o a e  ~ o o e f f i o t e n t  , f r o m  ~ 2 . 6  ~::to:~l.2, o b - : . , , ,  ~ : ,  ~,..: 
:r" 

t h e  . c h a n g e  w o r t h ~ , w h l l e .  " :~ :~':~i"~:• 

( e )  ! ~ h e r e  . a s  n o : - a p p r e o t a b l e  

( d )  ~he  i m p r o v e m e n t  i n t h e  a , ~ , o , ~ ,  .... 

• , ~  , .~,i~. ,~ 
: o b t a i n e d !  by  m o v i n g  it id  

justify ~ i t s , b e i n g , . m o v e d ,  ~: '~ ~.'. ,~' ''~: '~~ 

:perpart.oL" t h e  !~ i z n m r d  ,~ - 

h e a d  ~ i n t e i n e r  ~ w o u i d  ;~i*ii 

tests :of ~ ~he~ three-second-foot :delivery~ o~a ~!.i s2~:ieoaie ~mo~el~s~ed : i ~ ~ *L: i~ 

, At ,. l a r g e r . ,  flows ~he ~water~sur .... ' ,~ ;~ 

face above the weir.~beemne•:rough and ;-flo~r~;:oveF.•the~weiriwae/ImsteaSy, ' . . . .  :":~ 

~ h e ,  m i ~ m m m  he  i ~ t  o f  ~ t h e .  w e i  r Above  ~:t&e. ~ o e n t e r  ,~ tne:  o f ' ~ . ~ e  i n l e t  ~ R! 1 ~ I~ 
% • 

s h o u l d  b e  ~G f e e t  6 i n o h e e .  Z n o r e a e e d ' , h e i g h t e  ~of•~i t h e w e i r ,  g a v e  :~smooth-  • 

e r  f l ~ ,  h ~ e v e r .  +there w a e  ~no=~appreeiable:difference~inthe ~ e r f o r m a n o e .  

• 7 : 
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The flow in the design shown • on figure 9 ~w!ll!:beoontrolle d by 

an ir ri~atlon gate v~ivo,: and in :some of :~the i~im~talla+ 

be necessary, because of excess head, to~throttle~:the 

d A s c h a r g e .  T h i s  c r e a t e d  .a , c o n s i d e r a b l e ,  amount., 6 . re : tu rbulence  i ; i n ~ t h e  

delivery when the valve was placed nex 

the structure, resulting inum~ts~dy f 

tion was minimized by placing, three ~fe 

valve and the d i  flus er. i :~ 

Due to the limited space abov~ . !circular:~eha ) :the ~weir~amd ~. the 

of the struc~re the curved streamlines!~O~ !~the Teir~fl~:e~ded~i% 

the boundaries of the structure oausing.~e/dlacharge::eoeff~c£e~jln 

t h e  w e i r  f o r m u l a , t o _ o h a n ~ e  w i t h  h e a d , , : ! F o r , , + t ~ s  ~ i 

ooefficiem% is ~ i v e n  ~or th i s .  weir , .  :Z=teadi~ e~+~.~+i~euz~ro,~6£. 

figure I0 has  b e e n  s~n. It shows ~ t h e  T, elati.O~,~:i i~:~i ~ i:!i 

wed r coefficient., change s amid acourate..r~a|u~ 8 .~+of :the.~flow.+ e~'"iii:..:+ 
• 

be n~de with this type of c u r - -  . ,:~.~::,:,r, 

~mter a~u~£aoe above t h ~ w e i r  unted~c: '' :'' : "' 1:~J: 

laches indl~mmter the 1 -. ...... / ....... -'"": .... OS a .. 01~.~ be ,ob~ined ~by.,~ O~ve rt-lns::~th e ++V~!O0+ i ~  

i n  the + p l r ~ i o u l a r  ~i~++ to ~. ~t++~oh.+'.wo,~d':oopur+'~+in~a+:~.l'~i~+~i~++ : + + :~+++": : '+~.: ~p+i::: + 

12-im~h pipe. ' " 

The s l s e .  o£.thecslx-second,footYdellvez~-was + : : ! ~ O ~ + ! i i ~ . + . : t h e  

• + ' " + ' . +  + 6  ~ + i £ r c m . t h e  p m v i  ms  m~its-  were.+.i.tms£emd++by+.t~_ :~+s+iOf ,:s~Jillmd+"i~i+~ 

! l i v e r y  r i l l  a l s o  - r e q u i r e  , a - s i  

._++8 

, • _ . .~+ + ~ ~:,+/, • :., ++i +̧ , 

in, ,.. 

+. • +~" ++'" 



: . ~ . ) "  

• . i ,7.;•: . .•  :• ,, " 

, ' i ;r ,•:  • ~ •  • 

. . '  _ . ,  

u p s ' ~ r e a W  fr~:, ~ .  'd£fl~ser le~Ltn~ i t n t o  11;, 

i~Lt~!'to' the<st~uOt~ . :  is !toi;be •..•used ~or.~re 
oss throughr, t~e di£fus~r, to : :~e  ~,-t_o9 o~: ~ e  

V :; 
J~":&. 15-~noh, pll~e: Is~H L - 0"" ~15 ,.±., .. • ~"~o rhl, 

pip~s oZ,. o~l~r stsos, .byoonver~tn~ aS): (~cpZ ~ 
Convez'eion of, '~he 

~'oos"ree'~ b e c a u s e  %ha 'angle 

.difFuse~ l o s s e s ,  " " . . . .  

i i i I l . - -  _ 

• . u , 

£or b o ~ ; ~ : ~  s~gh%.,ahead : uid,,~e£de-i d e l i v e r i e s  

V: .:.,.wdel.::we.- • - "  " 

.,..- 

"2'-' 

x . :~ame~ . . . .  

~ - ,  - .  

• : . i < : :  ° 

< om>-%heCdi~£~ser 
. . .  ? . :  ,~ - . '  5 " "  ~ 

.... ~ ~: : .  i:•:: ; < /: ': :i!~;!i,~ "~I 

" 2  

i!Ui 

:%~ :L~ ̧  .~ .... !!:~ 

:iiii!i(i:i 

:i: i~ ~: + •~.~ :>~i~i,~! ~ 

w w ~ / . . ; :  ~ • : ;  ~ ' L r  ¸¸  ~ , • / ' ,  ~.•' ,~ " " • •  

. . . . .  ::~'~!<i: ~ ~.'L"/~ ~ , ~~: :7 ~ _ . ' : < ; ;  ,: ~ ' ~  . ~ ¢ ~  :.: :'.~!!~ 

2-.' '." 

J .  

¸ ! > ¸ 7  c . : , , . • ,  ~ / .i• • : :  
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+;++++" The foal@ ra~+o ~m~en m o ~ e t  a n ~ ; + + P r o 4 ~ o + T P  e +  • ++. +. ++ . i s  ++h, 

l l l m ~ l a r d i m e n s i o n s "  • $1n+e ,+~}ie + tnle+++:+Ita+ +~lr +++f?! 

. ++ +~ + ~++ .+ +.++ ++++:++ 
+~-++ +++:,T.._ ++ 

5 

• +++ ++i Y~.+I++++,+ ++ ++.+.,+~:! + ]+++~+~ ,+:~ +++ 
k~ 

+ '+ + + " " :  e_, !~ 

+ • " + ~ m  ~ , 4 ~ h l e  + ~ m e  ++ c u b  8 + t  ~ 0 4 ~  d + I n t o  :~ t h e  .++, p r  e o e e + d l n ~ + : e  q u 

,#+ + ~ .  ++.- . + .+ ,, ,++, (- +5 + ,~ + ,+~++ :+.~+:~+++++ 

+ - +':+'+++ , ++++5~ + 7 6  .>~ 

+ + + + +  ++ 

~+, + + + ~ t o h + . m e m  ,olve~ +ram++ 
~+ . +  , +  - , .  , . . . .  + + 

++ ++++++~+++ . ~+..+._+ .++.+. 
+ ,: ~ + ~ +  y , +  

+ L++ . . . . .  Z+"++ + + 0 +  
+i++ . + ?!'+/ . . . . . .  + i~ .  + 

+"++ ++ o e  ~+~me + P . ~ + o +  .,+- ++, ~+ " +  +L+ + . - + ,  , .  + 

+ + 

~+4~ -i ,+ + ++ 

- "  . . . .  + + ,  ++ & + + + ~ G '  " + + +  

• + +  . + +  , +  ~ +  . + . , +  

. + >'+ ~ : +  + '+ ; i , .+  

+ + +  ,,+ +< < + 

.~ ii+,~: +.i+++i! 

. + . i +  . + +~+ 

: i':ri~ ~ i++ 

? ,  .+ : - . + • . ~ +  , + +, + .  

~ + ~ i , + + . .  ,+ + -+  . . ."+ - ~ > ~ +  . . . . . .  
L+ I j+  . . . . .  L ~ + :i " "  ~ . " ' : p ' + : ' ' :  + + ~ ? : ~  ++ + " +~}X" " i~: +' ++. + + ~ ' + + + ' = ' , ,  + -  +' ~ + 1+ + + ++ " ' , . . . .  *+ ~ + '~ + I ~  " + 1 ' 1 1  ,+.-- 
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:' ~:": ~:,al 1 o u . b i e  Q . a t  

..,, .ea~. as,.. 8 h o w l  on 

i!i ̧ .-,%! 
rand various : ar~4a~ e~nt~(:Wsre i:i~ 

u r e .  1S  gave.~satiaTaotoryrresults 

C:'.i 

. . . . .  , ~ . ,  ~ . ~ : : ~ y i ; i ~ .  , , , . 

.i..~ "•. ..di, r e o t i o n  o f ~_.t he ~.~U pwm~,,d'~i,f I 

_ : baffle~ :"just be.low:.the .:,snt: 

~: . to  the .~ 

,!, foum~l~:.~o 

in d e s i g n ~ ! t o  ..~he~,~b~mbina~io~.~s£de~:~ed~d 

.?. 

:' ': .:sp~s,,are ::to~,be -~] . . . . . .  ~ ...... ' .... " " ........ " ........ "" '" " : ...... ~'" - ~ ....... ' ..... ~ ~ "  " 

- ? 

had. no erfect~ on the:~dissharge ooefficient ~but thelr~l~iUatton~:~ 

p r o v e d ' ,  t h e  ~ s p p e  a z a n o e  -.o f : : t h e  : f l o w . "  .~i: . . . .  - . 7 L= . 



" /  

y - 

The c o e f f i c i e n t  o f  d i s c h a r g e  ~ a s  d e t e r m i n e d : ~ f r c m t h e  : l a b o r a t o r y  

wlir was 3 . 3 3  in the formula IQ = OLH~'. ". ~The,lossee:t~roUgh~..the 

mtruotur!~jt maximum flow ~re found to be 1,54 

7. The.weir at the Gravit,y.Maln oaual turnouts :~.The Flow'~through 
| , , i , J _ , "  . 

the structure will be oon~rolled.by a radial gate',i-andi~dieoharge~is'to 

fi~.,ure 15. Alternate designs were proposed,:'for~itbe"itransit~on. The . . . . . . . . . .  '~' 

first ~s a straight-line =transitlon. to  ,the~!flums~seetion, i~he other 

was a c i r c u l a r  curve from the 9 0 - f o o t  to the~.lO-foot..widt 

l~lO se~le model .the 20-foot:length between: 'the~,:,mir"* " and"~ -, 

section below the gate was increased to40!fest. Ther:str 

t r a n s i t i o n  was c o n s t r u c t e d  f i r s  beoa.~se t h ~ . a l t e r n a t e : ~ o u r v e d ~ s e o ~ i o n  

c o u l d  b e  added t o  t h e  m o d e l , w i t h o u t  undue a l t e r a t i o n .  ..... 

f i r s t  t e s t s  were co d oto :o  =odeZ , thout:    fn  of * 

water surface above the ~v~ir aooceapanied by.~a::boilin~ ~ aoti on:at the 

s u r f a c e  and other turbulences, *~-l~e a d d i t i o n ,  of , -a, ,row ° f f ° u r ~ ' d s n t a t e s ~  i S: i: 

located in the gate section, eliminated the periodic surging, ; but~,:.caused 

su ffi oi snt surfa~ rou~hne ss. above the ~. upset ~ the. :coefficient. , 

The condition was r~ly elin~Inated by.a: b~ffle .;,wall iloo~ted~, at ,",the 

end.of the ga~e se~tion and exten~in~ below:the<~ter~surfaoe, but,l to ./ 

quiet the £1Ow & t  ]:OW d t o o h a r e : e s  the b=ffle:,had~:tO extend !:so ::-farbbe~ow . .- ./:.:,i:: ~ 

the  surface :that at maximum discharge a::boil:fonned:.in:-ithe area~i~- :~,.i:": " ~"::i~:: 

d i a t e l y  upstream, o f  the.wei, r. 

As therewas sufficient head, ~ the weir height~was ~ increased ifrom:6~ ~ <, 
-?o 

7.5 feet to obtain more area under:i~he ~fle. ~With ,this :arrangement, - 

t h e r e  was a d e c i d e d  :improvement: i n  -the..:w~ter.~surfeoe a b o v e - ! ~ t h e : w e i r .  

however•  i t  a p p e a r e d . t h a t  ~ h e . b a f ~ 1 ~  a e ~ i o n : ~ o ~ : t h e . ~ d e n t ~ e , - ~ s . ~ o  ~- . 

. . s e v e r e ,  The*four  d e n o t e s  were rep laoed~wtth: .  : . o o ~ b ~ n a t i a u . o f t ~ o , . r o w e  

o o n s t s t t n ~  o f : 3  ~.,and~:2 'd ~ as-i/shown~ on ,: ~guz~ ~-I6 = .  : T h i s  ~:.,ml~S : a  ~: f l / r -  

-,ther improvemen$,  however ,  i t w a s  n e c e s s a r y '  to"a~d . .another s u r f a c e  

, : b a f ~ e  to ,  o b t a i n  the  d e s i r e d  r e s u l t s  • 
, f  
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that a .hydrauli o jump would ~form immediately.?.,' ~ . . . . . .  :~' ~ ~ J 

eritieal zlow.would be obtained~.~at~or,~near~th, 

eanal width The initi~al: tests ,~~ ~ ~ " ~i.. -~ ,~: ' . . . .  showed ,, that :a 

the weir"wi th either o~ ~,the tr~sitions 

nd ~or~d a high ~tandi~.w, ve .,in t~e oe~ter 

ZO-foot eot~on. I~ith the ~straight-side'd~iaaz 

to form i~rnediately bel"~ the~'ir~by:the'.~usei?, 
the l O - f o o t  oanal sect ion, .  ~".~,no.~sita~e~d~,~ " 
so this de~ ;.:-,~ u~.,.A~ ~...,.,_.,~:.~_ . . . . . .  

Satis facLory fl o w . . v m . s  ~ obta ! 

raisin~ the floor elevation ,,i~ 

a step i n  the bottom at the-~PO_i 

and adding a row of dentates inCthe ~ a, !!~iThe der 

v: ~ ,~ : added to decrease .the Jumpi!length bet~_en,the ~.we~r, and:,the 

and to insure a chan~e from~.supereriti~i ~i 

the stilling area. The .step improved t h e  .,'if 

lO-foot canal. It prevented> ithe ~'ie~eessi,ve 

around the curves and:caused 

it reaohed the canal velocity. • 

mined from the model is shown o~ -~,~ ~ .... ~' 

?. / :: "/ 

i~,,/!: ~).., '/-'. 

~rm ~be!~ ' ""~ 

~or o e ' d !  

.... " .~,'._ ...... ")!'.i ->.~ r~ ̧ 

/i 
pr( 

. ~ ~ii~i. ~ ,i~ ̧!i,ii ̧ !': 

.r. 

x 
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