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SubJeCl: : Model ~eete o: 
V a l v e s  f o r  t h e  DeeLl~ in~  B o e ~  
Canal  Pro Jeer. 

1 o C o n e t ~ a c t i o n  ana o r a t i o n  o £  M o d e l .  ' u o n s ~ c ~ o n  a ~  e x m t l o n  o £  Model  ~ .model o f ~  

American Canal  Headworks wets e o n a t ~ e t e d  a t  

Labora tory  d u r i n g  ~he eeaeon  o f  1935,  

ratio of  1:40 and Inolude 

males of river, of :whicheppro~inately ,one and l;h.roe~ q~8~L~er m i l e a  

ups treem end one and one q u a r t e r : L t l e e  d u t r u a a  

the  l a b o r e t o r p  i n  ~he . s p r i ~  

c o n s t r u c t e d ,  lent 

Canal Headworks o I t  was t h e r e £ o r e  ~~ 

i n i t i a l  de 

one desilting basin and appur~enantwo~kap ,fiSure i. The model is 

shown on figures S and S ,  The soale z~io wQs ,neoessarily ~the :8eme a. 

the rest o f  ~he struoSureso " ..:, - .... i-.. 

~g t h e  t ime t h e ~ a o d e l  was o o n ~ x n a o t e d ,  

~ u r e s  o f  t h e  s t r u c ~ u ~  :hed 'been i n t e n t i o n a l l y d e l a y e d  n n t i l  8 ~ e  e o d e l  

work could  be comple ted  ~ t d  i n  t h e  d e s i g n l ~ .  : T h e  p a r t s  o f  . the 
- ~  . . . .  " L . 

. ~ • . . -. :~ 



"I 

s t r u c t u r e s  t h a t  had ~not ~ been~!detalled~.:were,~ o o m p l e t e d  ~by~the  l a b o r a t o r y  '~ 

staff i~ order to have~eomethi~ definite for.the~inltial~,teets. ~x- 

e l u s i v e  o f  t h e s e  d e t a i l s ~  t h e , m o d e l  w a s  c o n s t r u c t e d  a s , : s h o w n  ~ on~?drawing 

5 0 - D - l ~ l .  snd ~ o n  d r a w i n g s  o o n t s i n e d  ',in : ¢ h e  s p e o l f i o a t i o n s  T a r  ??Imperial  

De~ and desllting .works ,  :.if "~ -~ i: 

The model was completed,tend ,a few,prellminary runs ~were ,made : before. 

the meeting of the All-American 

~ ' u l y  26 end 27 ,  1936 .  

b o a r d  end o t h e r s  a t  t h e  l a b o r a t o r y  a t  

o p e r a t i o n  i t  w a s ~ : g e n e r a l l y  a g r e e d :  

(i) Thet,.asa whole the ection~was-~,~w 

• he .odsl was o erated i n the 

+/ ,• 

~ ew 

not by  flushing with,a,la~ge ~volume .admitted~ ati~,-iow-~w 

The d l s c u s s i o n  f o l l o w i n g :  t h e  o p e r a t i o n  ~diseZosed 

turee' of the model should-be ~iven~furthe 

be  e n u m e r a t e d  ~ a s  f o l l o w s :  :~ ~-~-i, 

(1)  S t u d y  o f  , t h e  d e s l g n  o f f . t h e  c r e s t  unde  
g a t e s  t o '  t h e  d e s i l t  i ~  b a s i n  ~,to '~ improve  ~ c o ~ d i t  
when t h e  g a t e s  e r e  o p e n o n l y  a :,small amount  a h d ~ h e ~ , w a t e r :  ~ ~ 
level in the desilti~!basin,is:.verT "- " ..... ~~ 

(2) : Study ~of ~ the ~,.upstr?am~ ends 
way st ructure' to- ~aprove iJ fl~w ~ii tend ii 
o p o z ,  a t i o n s .  - ~ ~ 

(3) Study of the downstre~ end of !the. wide . . 
of the- sluiceway struoture.~,to ilmprove~,flow~ conditions ~duri~g 

• the sluielng.operatlon. . .- _ 

(4) Study o f  ~he ~eurved  ~downstroam ands -  o f  : t h e  p i e r s - i  f o r  
t h e  h e a d g a t e s , . t o  -~ t h e  c a n a l  ~%o~ o o ~ p l e t e  ~, the~ 'design~end,~,effaet  

. g o o d / f l o w  ~oond i t  i o n s .  ( T h i s  ~ s t u d y  ~to : i n e l u d e  '~.the ~ l o e a t l o n  ..... : " 
~of t h e  w a l l  d o w n s t r e e m ~ f r c m ~ t h e s e ~ g a t e S ) o  ~ 

( S ) ~ S t u d y ,  o f  ~, f i o w  ~ t h r o U ~  ~t he ~ he a d s a t e  s ~ t o t he : o a ~  ~ t o 
. d e t e r m i n e  .~ i f~ t h e  b e s t  ~ e o a d i t i o n s  ~ ,of  f l o w  .:s~e: o b t a t n e d  w i t h  ~ . 
:.the w a t e r ,  e n t e r l n g ~ o v e r ,  or:. u n d e r ~ t h  i s  ~iset ::of = K a t a s .  
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s t u d i e s  ~has~ been::-eon 

,~! ~oz~ the testlnl; pro~.ea,'mus 

w~: ~ e ~  eo~ vlsu~::obeerv~t i°Oa toi 

.o~udy. Theso runs y~elded ~i~ F' L~ :' l i t  

bu t  :F~LWllsh4da basie::fo=;:¢a~ha~','ob 

:ink a n ~  peeullarltle8: 

the struetUreo 

Throughout  t h i s  s e r l e s : o ~  t ee  

tU1~ was ~ .aa inta i~ed at'~:i'2.O00 ~sao01i 

~an~ o~, the r . e n o i ~ ,  t h ~  the ~ 

n o z u l  'to the" ga te  s tru,  

r a i n e d  at  e l e v a t i o n  i 7 9  

was h e l d  c o n s t a n t  a t  

d e p e n d i n g  upon~it~ 

~-o --.- _.'~reyeJont. of:~Xnlet~Gat,_. 

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

of the gate when theee6ateo~m~;:!Op d~:onl.y?ia,i=ml~l,;1 

.afar In th. dastlti~ Seal= W :l~i. e~::e,,:~,conili 

were r i d e  on t h i s  . d e s l p  so, and omtho~. ~overel'~.proOo,~ d.i/o~ 

r a i s t ~  the  water  s ~ a o O  ln: , tho  desilt:L~8::~be~;iniby~'(!~ 

Lob 

~ ~ '-~ -~ ~, ~i: ~:i~i ~ ~. : '/ 
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free of the crest at ~he lip 

the  extreme downstremn end.  f i . i ~ : ~ , ~  '. m~. .  

water in the desll'tlng .:basin ga~ned~ 

po in t  the Jet  became drowned and v a r i o u s  L f,  

exlsted until the water "surfsoe~reached an 

5 and 6. ~With the r ~ ~  water surface t|! 

In an effort to  el~aninete .thia~J Itio 

gates wee paved for a distanoeo:~,'~bn,+. 

',~, "~;~. -. ~,~: 

~e and : 

'at'i, 

3~ms of ,,,au 

elevstlon 

rts " 

*,-•. : 

beginning at elevation 159.0 

plan 2, figure 4. Thl- ~" 

the cres~ as is shown 

pictures on figures 5 and 6,  

exist with or ~ithout ~the pay 

improve this flow condition t 

plan 3, figure 4. With a ~low: 

" "L " " ~  k. I 

~ f ~ e  k 

ns 

water  did not tend t o  l e a v e /  

f i g u r e  7o At medltunwater .s~  

improved,,  b e i ~  Smoothe r .and 

maximum water  aurL 'eoe .e levat .  

so e v e n l y  that  ,:soeroely.e~:.iri~ 

U n l e s s  c o n s t r u o ~ l o n . , o r  ~oDex- ,at 

V 8 8 : ,  

d ,. smoot 

• 2 r ,  

N 

problem tO be ~,tu~le~ . . . . . . . . . . . . .  .~ . . . .  ~.  :i-:,~: 

@lets .iof ..the sluloewe ~ ::' ' : 

" -  2i000 second-feet, sluiceway ga~eS wide open,..~and,:a ,:aow .water surface 

~iir ̧ ~/i'~'i. ~̧ r,~i!. ~ 
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c o n d i t i o n s  : f o r  :the .~:.eluic i z ~  in  the  desilti~gbasin~(,,the~recc~mended 

o p e r a t  i o n  ) t he' w a t e r  ~ had a ~: t e n d e n c y  ~ o  i~cl imb : t h e i ' f a c e  ~of t h e  se  :p i e r e :  . . . .  :: 

• and t o  i n t e r f e r e  ~'wit h : t h e  f o r m a t i o n  ~of ~the - r o l l e r , a t  ~the ~ f o o t  ~of i~the r: 

c r e s t  above ~ t h e ~ s l u i c  ~ i ~ A r e ~ 8 .  I n  order~,to  e ~ i m i n a t e d  

these undesirable conditions p~ i as ' , Te -  

placed by, a sect ion,~ as shoml,ion,~ figure!~9. ,: 
. , ' . . . . .  

and blends well wlththe .generel:~:shape~ ructure 

Of r e s u l t i n g  condition~ilindiceted~,that~the 

the gates, no surge~ o f  ~: 

desired ~roller was ~not iinterfered ~with ~by • 

flow conditions were ~improved so much~wlt! 

s t u d y  was deemed  unneeessary~and~',: i t  is:reco~end 

pi~T be ~: incorporated ~in the ,~ f inal:~de sign. 

4. Downstream End:o~:Wlde Center!Pier~o~!Sluicewa ~ ructureo: 

Preliminary tests i had indicatedi!~that with ~abl e 

h y d r a u l i  c eond i t  i o n s  e :  

• , ' /  • 

.- ,? 

sluiceway structure. A~wide fln~ 

the .  o tire  aved  ,sraa , the .s 

waves on this surface due to)~flow:~fromit] 

larger fin o f  ~atero 

in the deailtln~basinat the~topof 

o f  2 , 0 0 0  s e c o n d - f e e t .  ! f i g u r e l ] ~ ,  >~Th, 

d i t i o n  c o n s i s t e d  o f  : e x t e n d i z ~ ' ~ t h i s  p 

o f  > a wedge ,  p l a n  1 , / . f i g u r e  1 2 .  ~This  ~p ler  : a d d i t i o n  i:lmproved ~:~he'~rlow- " 

d i s t r i b u t i o n  and : e n t i r e l y  ~ e l i m i n a t e d  i.a~7 ~diet ,urbence ~ ~ - -  

t u f a ,  figure ~II, But due to the : narrowness ~of ~the~pier it .was ~bel~leved ' ~"i~i:/i~ " 

~,that t h e  same. r e s u l t s  might  b e ~ , o b ~ i n e d w ~ h ~ . e  : short  s e e t t o n ~ i w h i o h  .. .i::!-~ 
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would c o n f o r m  : b e t t e  " - " '"' 

thought in. mind ,the 

but  only i0 fee 

glve~ quite "as ig 

more ~to ~the general ~ sha~e 

figure ii. 

s ]  

f ::the :stru~t~:::~:~ 

: 5 o . ,  purred  ~ Downst~ream :'i-Ends 

model with the .: curved, idownstream fiemdS ~Of::~,t he :ipi 

s t r u c t u r e  removed w a s n o t  ~ a a t i , ' ~ t n ~ v  ~.~a::,.'~ ~'4 

, / / , ~  :i ~ 

" f: 

type-of curve should:be ~inci~ 

the original curved design of 

dlcated that the area between 

tails was :too:small, i:fi~ure:!li 

e: 

I~, 

ii ii: ¸̧' 
water to crowd orb, 

eddie s which: flowed !b, end :i~for 
! L . "  . . , "  

c:%ails t h e  -wall, and then  the pler-%ails,:~,!~Possible~ch~ 

condlt ion were : 

('i) . ...Move the :wall ~.fa~he r. away-from ~i~he 
curved ~ pier ,talls, • " 

. . . .  (2) Shorten the pier~ta: 
• • ?~fi~::i~:,,~: . . . . . . . .  

: ( 5 )  St z~ light e ni.~thei~if~ i~e~z "~' ~/:' ~; -~ " : .... 

~th 

:~thi:s 

The w a t e r  s u r f e e e  : in  ! : t h e i ~ i d e s l i t i ~ b a s i n : ~ w a  
t • • ! ' h : • 

The • f i r.st : a t tempt <~o ~ i m p r o v e  ~.t he  :-~e ond i t  i o n s  

: o f  s h o r t e n i ~  ?the . t h r e e  - p i e r  ~tai~tB:~c.n:!i~the~:.-r 

Some improvement was no . ted .}~ ini~ i~"~f lOw, iesp  
. :  ' .  ' L - ' : J ~  :1,! : i ~ 

.~ and .third ~gates 

. ' : .  . 

. - . .  

/f  :::'!:' 
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flow e o a d i t i o n s  we 
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i n s t a l l e d , +  Flow++ c o n A i t i O ~  

below the three ~+tght++O~ai"++ 

t h e . r , + t ~ l  

+0 

~ p r o v e d b u t  

ends o f  the  eane~ 

would not  be 

d i r e + t i e s  tmperted,. .to the  

desirable. +With +Ibax~hsr +, 

make ~ 

wa~ d i r e o t e d  t o  

,m.s. moved u n t i l  the  +sped 

p r a o t l o a l l y  equal+tO the  + width ~:of;itb~ 

T h i s  c h a ~ s  made a vo~y+~'notlooabla:<+t! 

++met end t +  di.tr+m+++n++++.+.+:+/~++ + +~+,+~ 

sect+ton.  . The drop++tnhead :!biit~+++n+!+] 

was also reduoedo T h s r e ~ . a + + s i ~ h i  

g a t e s  o Y h r ~ h m a t  
• + ,+  

t h e  g a t e s  " the  water  ~ m o +  + i n  

beam a c r o s s  t h e - t o p ,  o f  t h e g a S  

was at  e l e ~ t  ion  179'sOand . the  

+++++5 +, + 

. + +1+ . - q l l + +  ? L: ++ 

+. " " i . _  

• = e l m . s t  I s .  1 7 9 .  . o + , ~ ' - . .  u +, m ~ t ~ o ,  ;+.. m p ~ , ~ , d ~ } ~  

o f  f l o w  e r e  o b t a 1 ~ d + b y / r a l + i n g - + t ~  . b in tom s t ? t h i s  + beNa: t(+~+:++i+l 

180o0+ Dlstrilm+tlonlbetore:ent~lnoa:tnto/the ea~b: : !Seo~ lon  m i  + 

• he +ths amp , .  ~ + ~ i : + + ~ n  + ~  +.o +.+,"o+ +he .+mo:ur++++,..++~mm. 
: " + ' " 3+ ++++ / + +  + 

_+-: "++~- i,+.+ +iS;:: - .+. ++ ++ u.. ." 

- .  

• " i '  

18 

. + . . - .  +++-, 

"t:++ ' + - • .  r~"  + ' .  ~ + . .  " + ' "  . "  ' +'~ 

+i++:+;+,~i~+,++,+ .+ :~ .+++S-/ - . , .  ~ + . +  '++~+ 
i ; r e u .  ~+:I+I+ !,++++ +++i+ +++Yh~i : U ~ +  :+ ,: ~, ? ~:~:+;i ~ 

• . :  : + :+ ++• • . + .  . • , . ,  •.\,++++~++ + . . . .  + . . . .  : :+++;+ . . . .  + ;  
p l o t  a11-1am+ ; .+,++~+,~+ +. 5+ 

+ 

+ +  :+++ 

.~++. i~!i+ii ~ ..!++:.-+i+ 



# • 

'Z,.. 

P Z  A I I /  / 

J 

I 
I 

I 

I • 

! 
I 

/ 
., ,. 

n 

!i~:~!:~!::~ - 

,CM:! 

T 
I 

I 

I 

I 
I 

_i__ 
- -  - I m p - .  

. ~ I J / 

J / 

i 

H D B R / Z ~ Y  : i 
L 

• ? 

I 

, I  

i~ Z,?~ 

• YI~:I 

Y.ii:~t 



D 

, I  

| 

. . . - . . : ,  : ...i,;",,~ 

-/PLA/V.I " 

• ° .  . . 

,Z~L AN 2 

l 
r ~ "  / j  

! 
i 

- /  . 
/ ' 

/ 
/ . /  

/ 

/ 

/ 

% 

/ 
/ 

. . /  

"T . 

" 'S 

• ;} <, 

,.. • 

I 

i ili  
ii ~ "' ~, 

L ,, -'4.,~ 

~;(t" ";~,i 



/ 

/ 

L 
i 

c 

/ 

i ! }  ~ • ~ ~ } ~  

I .  

° 

Q . : ,  

/ '  . ~ ~,~:~ .~  ~ ~ ~.~ i:i~ i ~. ~ . , .  ' - " ~ "  

~: : " "~ . ~  " ~ • , 7  • • 

~ . " : ~ : "  ~i ! ' } ~ i ~ ' ! ~ i ~  • i~.i: ' . . . .  • 

~ "  ~, . . . .  '~ ~!  ~ ~i, 44~  ~i~i~ ~ , ~'~" 

~ ~ ~ ~ ~? :" ~ " : ~ i  ~ , i .  ~ ~ ":" 

y 

• . y • 

• 2 :  

II . . . . . .  L . . - ~  ' • " "  ~ " i ¸ : / :  

• t 

~L 



' . '  .r 

, , . . .  

- D "  

' , . _  

' ~ : ~ , - * " ~  . ,, i . . . .  i ~" 

o - / " / .  

li~ ' '  . . . . . . .  :: : 

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

J " ' /  9 

- , . . ~  

" ° ~  4 

_ t ~ 

;;;,{ {/i: i / ;  !~/'i!~;/:! ¸ 

.... . :}~-  'L 

~ ;~;  :-:i!:4 

. ! "  " • • 4 ; . - F "  

m 

.-~ - .  

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

:}:; -! ,  .;" 



~/ / / i  ['=¸'! i' , ,  . . . . . . .  ,2, ,  r 

\ , .  

=, 

¢ 

. /  

H 

pC 

• . : • • 

• 1 • ' : '  ' '=" : '  
- 5 

" i  

+ 

f 
4 

, ~  ~ ' .  "~ ~"1 

\ - ; / Y " ,  . . '  . 

~ =  

. 

i 

• i ' |  • " .~ . ~ ~ ¸ / _ . i = . . =  

: "  c / 

L 



L' "¸ i 

~J 

~ea~ ~o~ ~a~ i sa~os ~I. 

"! " - i.~:~. 

. 0  

come],: 

d e t e r m l  
T~ 

:. : t h e s e  

a t  . :e l  

held 

i 

.~a~go -' o r  ~hea'wy .. to21 

~ ~ O ~ O  ~ ~ 1 L ~and "t: 

-wa~., ~ a o o t h  amd ! % 

:.a 

in ~:.l~t h "~tbo 

su~eee 
o 

. +  



. . .  k 

sett l in~ 

rapidly. To pz'event ~ 

n e c e s s a r y  t o  p e r l t t  

s a t u r ~ t  ed e o t l / b e h ~ n  

t h e  care  of an 

b a l l  t y p e  o f  check va~. 

~s an 8 u t o ~ t ~ c  waive  

oF t h e s e  

o 

s t a t i c  p 

8o 

~ 8 8 U ] ~  

~ h e : t ~ p o r  ta~oe~ of:- the  :: 

IOWH :, OH 

" t o  d e t e r m i n e  w h e t h e r  

8 r o o d  under., a h " 

~., ~.tho. poi~t'Of~.0ontact Of 

~ t  
: ~,'...: 

: , . :ii~:" tested. No £mp~'esston,' 

i i ~ .  : " ~ - : : ! . _ i / : ~  ~, = : '  ....... 

~ :  ~ r!i~!~ ~ i~! / . . . .  '~ : !~ i  ~ ii:~i~iL~ ' ~ ~ ~ ~ ~ 

~i T ' ~  • - ~:~ ~: • " • ' • • ,.~ ~ " ~ J ~  ~ '~/~ . . . . . . .  ~:,~, ~ . . j ~  



~= 

~ ; . . . .  2~ 

, ,~ ..... ~LO*....~ " - ............ ? ~ ' .  .................. 

"gI, H;Z.~;7 

: ~ C T I O N  A * A  

"i~ ~, ~:~: 

" 1  

~Drifl J 

I 
• i 

t 

I 

( 

/ 

p . A  
r ~ 1 1 ,  

: L  ..~ 

! p u m ~  : 

/ 

L | 

@ 
L O W E R  t M L V I [  B O D Y '  
C, SST ~,eO~-~W~ ~ / ~ # ~  

t 

iii I II 

m 

i 

. . . . .  u S  ~ 0 r  P ~ ;  . ~ 

~, :  ~'~¢, 

: v , , u . v ¢  S~:ATi~:?~: " ~ " i 

}. 
. o . 

SffC r ~ , ~ /  C-C 

C L A M P  R I N G  

:~,,. I I ~L A IIIAO,A'I ¢'W ~-.4MI[Z ~. L. 

6 1 L A  V A U . L ~  C A W ~ ; a ~ u r m  
IAS~N a - o M m $ ~ ( w  WQ~ 

OAA~N~SS-;,*IYs'r~ 
P l P £  - C N £ ¢ 1 (  V A L V E "  



. 2 '  

In~enslve 

: b y  a e v e r ~  

agalne~::: .the,: ~U i d a  :'Va 

" " O f  ~' OpO%'l 

. • . , ~ q +  . . 

- ,'. 

-, s o ~ e z ' e  vibra¢~ 

! 

" | -  

t h a n  b e l o w  i t ,  :?~It 

• -~e g r e a t e a t ~ ? a b o  

t h e  b a l l :  ,tendod:: t 

i n c r e a s e d  • under . i  t h e  

. i ~  
. ~  ' : , . .  : ' -  . ~ : .  : = . - : . , - ,~ , : ,  , !.~ ? ~ i ~ ' - : : . : , . ' : . , , : ~  ' ,  " :, . 

p l e a s u r e  de~a loped . :u l~der :~ the~  " " . . . . .  ~" ~atq ": ' ~- • ~b~1~.~ z ~ m a l a ~ l ~ l ~ ' o ~  ~r~ than:~that . .above:~.e~ 

. i  • | • 

l o n ~ r  h u n t  w h e n  tho?veloetty.,abovo.:,thoba~l..$ ~ 
. . ? r , ! ~ .  , 

I D h a m  t h a t  b e l o ~  / t o  T h L a _ o r o q u L r o a : . t h a t  t h o ~ i ~ o x ~ - a o o t l O ~ . i a ~ O ~  



D 

O 

r• i ̧  

t h e  ba l l '~be  : smal ler ' :  . . . . . . . . .  ~ :  " ~  . . . . . .  

f i n a l  d e s i g n : o f  :the'  
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area from in:st :to,:o 

d e c r e a s e  in .  p r e s s u r e ! h e a d .  

Opera t ion ,  o f  the:~flnal v a l v e  

r e s u l t e d  ~ in~:no: v i b r a t  lone:of :~' 

b a l l  t h e t  ~ i t s  p r e s e n c e ~  couidobe , : :detec ted  

mercury  -.columns, of  

bell. is lifted :o~7: a :smallLdlstano 

~ e  c t  ional :, are e ~ o f  m ~ 

t h a t  above t h e  b a ~ l .  w h i o h : ! r e ~ i t s l ,  in  

s i m i l a r  t o  t h a t  d e v e l o ~  
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c h a r a e t e r i s t  l o s  :~ oe t he ~ b . i l o h e c k  ;:valve ) e o r  ~ A i s a h e r g e  s ~Up~t 01;about !~12)'g5 :: : -  

second-feet The head~loss through.~t~e::val~e ~in~the l.:to " o:~model ~ o i~ scal, .... 

was measured "by : ! l / 8 - t n e h .  t n s t a e  :~d 

qua,,~ter- p o i n t s  i n  p l a n e s  :~A~and~ D .  ~i ": i 

p~s~seure f o r  r a t i n g ,  purposes~:~was ~obteined:~f~om.-i,d!~etrically~:o~eite-- ~:~~~ ~ ..-- ~ 

o p e n i ~ s  a t  l o c e t i o n B ~  end~iC, :A ~ s l l g h t l y ~ ' e a t e r  d i f T e r e n t i e l ~ i w a s i ~ o t  • 

~ a i n e d  by u s i n g  p i e z o m e t e r s  a t  p o i n t ; A ~ i n  .the 8 - i n c h  p i p e  instead/of l i :at~:s~i  
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The c h a n c r e  

I l e e d o l o s 8  elaine o 

d i t f e r e n t i a Z  ~ p r e s s u r e  

where Q is,~the:. 

= . 

s e c t  ton 1 1 .  _ -.. ',. ~. 

The : o u ~ e  : f o r  .vo loc  ~, 

I 

necesssrt1.y" haa'~.~8 ~ ! i:ch~ 

OtlZ'veo The e 

o f  2 , 0 0 0  " " 

The hoed '.loss. ,throuj~h',,the !,el "!~:i~S~:~i~reatsr;:~theu=~i::ith, 

v e l o c i t y  head ,* o : i E x p r e e i t . ~  !:the~ihml d ~.1088 ~ln:~::.~o~li 

velocity head. ' : : " 'ii" 

..~ . :, .... .... ........~ ..... .. _.,.....,, 

-K,- z ooo :..~: 

• ~ , ~.th " p Z o t t o d , p o i n t s ,  a ~ : : s l ~ S t  eoe~ U 0Y./JfoZZo~ 

fairly wells :Fori~iia~ d t = c ~ r ~  ~-o~...~.O0!~aacom~-Tee' ~:i: -" 

io60o "-~ '. 

l Z  o ~- Opere t  ~_on i o~--Yalw 

. to  llft the b a l l  .iend~stert :. 

i n c h e s ,  vol~io~:~..143oa..c 

.ii~iJ:,/.~.--,. i: ~ 

~ . "r~ ~ 

? 

• 1030 pounds;  - ~ q u l ~ e d ~ . . u n i t ~  ...,~ 

per.. square  i n c h  - " . . . .  : " " ~  . - ,  . '~ " . " - . 

:/~ii~: r: ~ ~ ili~-:;~ .>~i::i ~ 
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C a r e f u l  t e s t s  ~:showed tha t  ~:~he :ibal'l .lif.ted from 

s t a r t e d - w h e n  the :head  was 

a 6 0 - f O O t  head for:aweek, 

approximately 2 inches0 T 

head. 

Special emphasis should :be g 

water  sur face  i n  the .  s e t t l i ~  

so rapidly that the ground:waterexe:z~s more pressure 

floor than that for whlchthey a r e  

In the field operetion~ therefore, 

with the operatiDg program.and.lows 

the Gila check-valve installation, .,provlel, 

control of the pressure 

i s  t e  instate .that the  allowablepressu~:{d: 

the face o f  the walls and floor is :nOt 

by ~easuring the differential-pressure ~ 

and consultln~ the d i f f e r e n t i a ~ "  . o r e s s ~  

ta inad ,  and, f o. comp tatXo  :oe lo aos,*  he::to; l :Cor :d ' 

between water levels inside snd~¢ 

t h i s  d i s c h a r g e  . is  c h i l i : n e d .  Thum n . l o s 8  ,. 

in the piping plus .the .loss thro h ~the~.valve ~plus~?:the loss-, h ~ 

elbows, tees, and strainer .plus the ,.velocity hello- These., lo8oel mll~,i:~ a~l' : ! 

be expressed in term of the v e l o e i ~ y  head  c o ~ ' . ~ ~ l . ~ n l ~ . t ~ ,  the  ~ e l o e i t y  

in the 12-1nob . .p$~o It ,is ~hen found that-the to!~l allowable head 
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( differenoe ) between ~water leve~s 

H A " f ~  ~'+ k i ~ :  : ;:+..:b 

whoz~ 

lese, ,eoef/ ' tolem 
l en t  '~plu 

" . ~  

Y " v e l o c t t ~  a t : the  A~-mnon soot  

H A "  ( f  + k . +  b,+ 1) 
@,@~e @ D o o @ @ o o e @ @  

• ~u~t~on. ~- ~v. ,~.us~ ~ ~u' :~ ~:~:~/~h,,il ~ . ,,of !~ 

for  A. the m ~ : ~ u ~ n - a n ~ b l e  d l s c h a r l ~ ,  ,,~.' . . . .  

Imoh p lpo,  .thon:the eo~.ospondin ~ asx~amai:,:value io~ 

as found from pte~ometez~ a t .B .and . :O. : i l s~ound- i~ j  

th~o-defined ~ ~tl~is laxi.;..,'l].Owab}o ,differ~i~: 

f low booumoo 2 .~  , feet  ot  w a t e r . :  At ~he he, ads above "2.3:t~i~ .  

• . ~::i,:- 

~wablo-.va~uo ~ . 

at B and C :~: '- " ~' " :,....~i~.,:. 

The ~alle, of the s e t t l : i n g  bas ln .wsr~  : d e s ~ d  :'fo -.~,.. : .  

1,:15 .fee~ of  w e t e r . a t  . the :top and'- . ~":":'~: 

thioknos8 

that  the ohsck valTos o f  l i n e  I w~ll~opora~e :with t ~ " ' "  : he~baLIJ:~:n:im°ti°n" " ~!.Z i: ' :. i 
(on the h:~her l o s s  ou.'Mm .of f iSure  :19) u n t i l  ~ho : to~al : iho!d~oausl~  I.. 
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valves will operate with the:balls:,motlonless,'Bn~ rt~io :iOSS t~ith'e'il 

valves will be appreciably smaller, Because :T::(.~,I'..s.=~;.~/• 

has as many or more fitting 

it will be the greatest, nnd, cc 

allowable differ~n~ia!,pressur e 

will be the lowest. Obvlously, the 

found for llne I 

in the basin. A 

i ml 

A l l o w u b l e  : Computed : ~ . t l o w a b l e  d ' = -  
head on w a l l s  ::.: v a l v e  ': e n t ~ i a l  p r e e  

0"~ floor, : :discharge. : piezcmeters ~ B 
feet I water : second-feet ~: , feet ware 

0030 : :~ ~i ~18 ~,, lo15 .o 

2050  ~ : 0046  • 
I . .  

i |ms | 

Z .  

2030 s 0~78  : 
= 

2 . 6 o  - 0o8  .; 
= - ; 

q l  

ill , the!loss ~hrough' 

;" 

r ~r~ 

of differential pressttre : ,i: 

: ] 

I t  must  be k e p t  l n m i z ~  ~thet ~the 

pressure" as measured at the'valve 

from the curves of figure 19) ere~b 

t h o u g h  ~the v a l v e s .  . S h o u l d  t h e  a c t  

t h o s e  assum6d f o r  c o m p u t a t i o n  purpo  

c h a r g e  and t h e  c o r r e s p o n d i  ~ a l l o w s  

' a s s ,  

high. For complete safety of~,operation, either field,measurement8 ~of Cho 

losses in line I should :be =ade~ o~?provisloas the 

head. due to ground water~ on the ,atolls and:~floor In .,the area dralned ~ 

b7 fins I. • 


