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a f f h a d  ample opportunl,ty .to~)~iSit the : labora tory  .~d-observe ~~he 
model in operat±on. This ~si~i&tiOn was ,co~dU~iv.e to:cioser c0,. • 
ordination of ,the ,construction'and hydraul:ic%f.eatures.'.of.l.the .struc- 
ture and led to a design ..superior to that"@hlch-~i6uldhave{been 
produced by ~either organization operating independently~. Due t~ 
the .,~rgency of obtaining .a satisfactory design in a minimum of time, 
the testing was conducted two shifts per day by crews each consist- 
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of .1 to 7.2, inclu~ 
~ O s e r v , -  " ~ " " 

-bhilt , 

pool, 
" .bin, wl 
study 

modeL, 
. i n  :acc~ 

. . . .  laws :o1 

s t  i z ~ J . n g  . : p o o l  ~ : . ~ r e ,  : . c a l c u l a t e d ,  

. . . .  - : b y  ' a s  s u m i n g  " L t h a t '  l i t h e .  . ~ v e l o c  i ~ y  ' 

- ~ of ~the. ~0 
model wer 

{D 

t i O  " 

e 

~ 7 ~ u n d " ! , t  0 give 
actual mo urtherin-~, 
creased n ilurs,.,O f ' ~he 

' < '  ....... . 5  t . . . . . . . .  calculations :to predlc.t~'~el Ci ies~:.,accuratel~y, was~prcbabiy, ~dueto '~.. 
the very.~small~.:absoiutei~dei -, .~ .... .~i,~-~:: ~ • ...... ~,0., ,:~, L,,~ .... :-, ....... :..,.., ~ . . -  ~ths~ln.,t-he~,model.<~-,.~:.L,". . ~ - . - . ~ , .  ~ . .  ..~.. ~,- 

. • . . . .  " .~:i.. / i ~-... , . . ,  ~,~;....:.._:.. . .~ . .  ; . . . -  ~.~ . :>.~...~.. : . ,  . . ~..-. 
... . %~... 

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

" T h e  o . '  

s e p a r a t e a :  b Y  P i  - ' /~ 

4 2 . f o o t  ! h e a d  o v  a 

55,000 .!second.f -, 
S P - C ~ D - i ~ ' ) ~ .  ~ !"~?~ . i i ~  ~ ~- ~ , "  ~ "<~:i .~-..?, -~A~.~ ? :  .~--'.~I.V{~...~Y~ ' -~ ' ' ~ "  - - . .  .... 

• . - . " :  -_ , , i   ii. . . . .  " 

The or~ 200 ;feet. 
~The hydraulic juml ~°~i~h .the 
widtl~ of ~the ~Pool, ~rmed 

,. Che.. flo~ 

L"' '": 

J 

T e s t s  w e 6 e  • • ' . . . . .  , . . . . . . . . .  ~ c o n d L t l o n s - d o ~ m s t r e a ~  o f : . , t h e  
p6ol tU see ~wilat i~lUen 6e .-they.~might have :(~plate ~ il}!L. ~L/Tnii,test (7 • 
a metal wal~l !s~nnulaZed the hi'llside ,on ,the lef,t of the ,railway, ~and 
in test 9 the ~igb/t ~wall of .the ,pool .was shortened. ~ The > roWel,! ~itest 
revealed lit"~l~, ,and .the latter demonstrated ith0 n~ec~ssi.ty- of thor _~ 
ough lateral confinement of the jump. 

The few tests made with a pool 200 feet ~,kide showed con- 
clusively that it should be narrower for :best hydraulic performance. 
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ORIGINAL ,DESI:,GN OF ST//~NG POOL - ZOO FEET WIDE. 
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• IF. DES C  .... 

The structure; :v;as the:n 'reaesi~ed:i:-i:"the '.i.g,ites"were'e~larg 
to a width Of 25 ......... 
from lO feet to ! ~ 
width of 150~fee~ ~. 

required head fo] 
SP-CAD-5) ; narrov 
jtu~o and effecti~ 

In an 

'C 

just below the/p . • 
but the flowin~" 
cause .of. cost~ .col .-':i 
at ely below/~he' ] ~ 

.r -' s . a p ofile oi.,the " ~ / 

G.~. 0~ARATIT~E .TESTS ,OF ~.VAR, IOU~ POOL .~': 
:i ":.!,.i ~, .~":i '-~ : ~ .... -~ .~ ~ -,,.~ .,..-.:..~.,~.. ,." • ..... 

Aft or, .enlarging the --: 
capacity, and ' limit ing %he-~poo 
go od st illing-pool i action, isub 

to decrease: .tho length of t.he poo~-..~di:reduc e .thle.~e~bslion"db~stream. 

Length of-:IV-all, on ...i ~:" ./"i :~.~,i .... .,. 

The st illing -.pool. ~i s i Si~ua%ed: 
dm~, and the[ ~ght. wall ,ol the pool will <'i, 
for the embankment (fig.2)~. In:orde/-i " : 
.~length ofthis wall:.consistent withsaf --~i 
of the.d~m, several leng~.hs Of."wall :wer ~ii~! 
It was found, that.-a.:.shoi!% ;.~ ~ - 
tions : water.flo~v~d':~:~aiong '- 

pool wali~ " Plate iI ~and, ~] 
infl,~: of ,water from the s" 
the jump., and formed a'ilar{ 
bed aear the toe ,of the da~ 
The tests indicated that a 
5567, and with its .dov~str~ 

be satisfactory. .A 2 to 1 slopeat the .lower end~ of ~the-right!.wall 
was also tried, .but seemed no betZer,.. than. the~steeper :sloue,~. and .was 
abandoned because .of its greater cost .for ~ the same top.:length,. '~ - 

~.~, ,., The left wall was vertical and extended far.beyOnd' ithe 
~--.:~.~s~.till,.inG pool for the majority of the. tests. "it was understood that 

ti~~round in the region' would not erode readily,: an~: so ~ little 

lO 
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A. ALTERATION TO PRODUCE 
HYDRAULIC ~U~P. 

B. D~GE 55,000 SECOND-FEET 
~DPa~IC ~ FOR~3 BELOW PIERS. 

f \  

C. R~lrI~D CATS ~OTION 
PIiIRS 9 ~ '1~01[. D. ~I3CHARG~ 55,000 3ECOM~)-t'EIT. 

- , ,  , . . ' k ̧ 

THROUGH GATE SECTION. 
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concern was felt for, it,!:~'The ia~St ~ " " i ~+~ ~^^~ ,,;.~. ..... :, .......... of the tests were made with a 

scour were 
Rehbo ck-t~ 
Tests showe 
effective B 
5-foo~ rect 
area for im 
through the 
pool floor, 
from the fl 
s sill on~t 
stream end, 
depth of cu' 

She end of- 
close to th~ 
may be seen 

The sill finall 
placed on a 5-foot high ~ r 

Triangular Sillsplaced either w 
with the sloping face upstream gave~ 
factory ~ the d~ntated sills. • 

A diffuser sillwas tried in~ t~ 
at the downstream end iof ;the pool , !in : the 
chosen for the dentated mills, 

pool only very slightlydownstr cpe.i In the 
first position the iaction was ivery similar i~o~thati!of: the dentated 
sill. Placed close to the s~0Pe;~t~ - 
co:1~notion and a secondary hydraulicl 
SCOUr, 

After trying the dentated: sill i]i 9arious positions, i:it was 
decided to locate it ll3 feet downstream from the begi~n4.ing Of the 
horizontal pool floor. With the sill at this position, ~ the hydraulic 
jump formed w~ll, and scour was not at all excessive. Test 46 
(plate V and figs. l0 ~ud ll) illustrates the excessive erosion which 
may be expected with a stilling pool having no sill or apron, and 
test 40 (~plate VI and figs. 8 and 9)shows the results obtained with 
the s~ne pool plus a dentated sill. 

h iF)!, j 
i0. 

~e or 
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C. BED AFI~R ONZ HOUR ~UI~. 

POOL WITH NO SELL. 
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~iSt epp ed /Apron ) 

Scour te 
first. ; The quest~ 
the ~moael :would~ Sh~ 

a t t h o  ug_h t h e  
: m a t e r i a l ,  ~he  
as yet:, to pr 
from model Ze 
either the co 
chologica!ly:, 
makes ithe abs, 
for Prqper~;:~r. 

Tes~ 
obtained wiZh 
shovm in test 

j ",!~ 

i 

/i 

the same as ....... ~" • ~'-~. ~:~u~n~. scour was about 
that given by the conv entional~poo1, and ~h6:~j~p'actlo= looked much 
poorer. Plate_ IX ~and:~est 45 (fig./lo) Illustrate thisL~ 

pO01 and its behavior. 
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.P.ressure Measuremen~s.~on.iStep and':SPool ~oor ~ . . 

.P.ie'zometers ,were . : ins t s , l l ed .on  :ehe'--gertleal .if ace .,'of "~he 
s tepped opron,  snd>:slong:i~heiD6ol:: f&oori,!..as shown, in . f i : ~ e : .  i~., "and 
ob servs~i'o: 
The r esul@. 

.pressures,-). ,. , ' ,  . , . ,~ ~ .... 

• tests ~7~as 
~ste]~ped lap 

placed./up 0 
feet ,.dorms 
wait i6n~ .th 
sta. B+07~, 
.stream ,..of 

,.> r i g h t ,  i ~ d  ,-- 

• X:II')-, ane" fi~u~eg~:~8.; > > '9 ̀ , :.-10 ,:~:~-d:>,,ll '.':sNOw-:.the~:<deslgn?"'and ~ydmaul lc .  

- , . " , '  • ' , - . '  • . . . .  ' , . ' . ,  j " • .  ; ,  , " , ,  ' . .  : ' . . , '  . - , , .  ; .  A , ' ,  , . 

.Af~ er tE'd .%e s ha~"~been .made :,on,:,~he..,.Pool w! %h ~a' 
width'.,.of 0-ii:ofi'j,o;nlY:,95<:fSeeL!~'in.wi~d~h"waS.,i , 'i;i:.: : ':"S::,i; 

. ' , ' ;  

.elavation and .was .no.~ ~econ : 

..J.. . :  FL0',': 

:r ~ series o~".~s± 
in the f0rmula 1 Q = "~[C~3/'~ " ~or the disoh,.nrge: ~hrough:-~hei'-sa.tes, where 
Q is ~he ,disch~,~rgo !.~m'./~cubic: feet "~per.second~ Ci: is  .ai:;.Co~ff~e!ent., IL 
i s  the  t o t ~ . . n e ~ '  l e n g t h  ,Of g a t e  openin~i~:~.and' H~:-i's :t,Ke.i"heig, h~"i',.of . t g e  ~. ! . .  

.,- energy line :(de:"..V 2) above;.the .g~.~te sill, measuned in .~he .ch'annel -~ ' 

just .upstream f~o'~g :~he-gat .es .  :. it . leasuremeats,on-;the ;/~lCova .ga~e a., 
result, Q = 2,85LR3/2 (fig~ 13), " .;~, -~ 

' 26 ....... 
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Z:C,A'Zl X i 

~-~ A. BED BEFD HE RUN. 

- ~ _ .  __ ,:_-.._ j-~.:~,~,'-' -_ - _ _ _  -:: 

B. D~S,"I~A}{C,E 40,000 '~'COP;D-FEE.T. 

C .  BBD APTZ;~ Oh'~ HOTm Rl~. 

FIN&t DESIGN. 



,1 

,X, B.lm ~BZIrOI~ RUN. 

[~. ,rrZSQBj, R03 80,0C0 ,~Z~OI~D~,I~'1'. 

C. BZD . O ' e R  Rl.~r. 
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Tes,ts ',were ~made..on a~,modifi:ed idesi~.,of: ith"e ,gate :structure.," 
in ,which bracing, ."sti£fenlng,~..~icount erfor.t~ng...~or ~the. s:±de, .wsii~.'S 
was located inside .the: chann~i~i~iratheri. ~th~oUtSiae~ ~ThiS :.exped~'en~ • . 
.would save a grea~'~eal, ~ " '--" " . . . . . . . .  

that the :±ns'ide ~braci.ng~, 
through ~the .:gates~or 'rai 
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