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A. IRREG~q FIOW DOWN CHUTE. 
B. ~ILLIRG POOL ~TION. 

~O~ING UPSTRL'~. 

PLATE I 

c. FI.0W DOt'P,; CHUTe. 

ORIGINAL DESIG~ ;TITH LL',.!IL~'If~" DISuF~:C,~G~ 
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The = . . . .  - ~  . . . . .  " " 

unsatisfactory 
The first altor 
transition, as 
which served tc 

design caused>~i~ 
mum flow,, .whi, ch 
standin~E.,,wavss, 
not create ,a ju 
sideration. .Th 
then rebuilt so 
tested. Numerol 
only 'in ~dimen si 
in figure.? ..evo~ 
length of depre: 

, 

G. :,STILLING POOL:STUDI[ES 

- i_:~ ~ il ~ !il ' Pool A . ,. : " " :i !i'.~.!! ~i:/ ii ...... . ~ . ,.~ .... ..- ......... ~:.~ ........ ,~.~ ~.~ ,.~,. :!. i::r~ ~ ,. ........... "~ 

• The wa t er~ i:~ ~th~e , o 
as .observed-during-~the .testi 
and a side roller .(~ertical 

D. 
Pool B 

.... ',i/. I k-• 

Thepool,was r 
cross section, (Pool.B, 
showed that.i.t.,.too,-.~was 
bulenee and ~he high~sPl 
eral layouts, whichi:incl 

• , , ,' .,'.7'. °'~ IL/.' . " :' :i~ 

," " " .... • J ;i " " ' . 

kinds of uptuzmed bucket 

V and VI sho-,~z :.some ~oC ~he variations which were-triad, .c~.~ ~ ...... 

The different devices produced ~various .eZifeetS,~but..none 
quieted ~the ~la~er s,~ff.icien~ly to £orm~:~n.acceptable ,~. p0oi.:./" :~i:ii.i~j.'-. 

In general, the hy, draul.ic jLuap ,'ll~ich fonns in a stilling 
pool having a ~.deep trapezoidal cross :sec.tion is not satisfactory. " 
The enterlng jet oi' water is narrow, and tli~ greater top width of 
the :pool encourages .the formation of rollers having vertical axes 
at the sides of tl~e pool. These rollers are unstabl.~, they splash 
hi@h on the slopin~ sides of the pool and produce a very agitated 

i. m 

lO 



A, CHUTE SHOWING SHOOTH~ 
FL0~7 CO~'DITION. 

L~ 

B, CLO3E-Up OF TR£HSITION SHOWING 
FOBI£LTION OF HYDRAULIC JULY. 

I~ODIFIED DESIGI~ ~ ~&NSITION WITH K£XIMEK DISOHERGE. 
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D. D280EA~I Z,'~40 3]lOO][D..]r~. 



A. DI~H£RGE 11,700 S~OID-F~. 

C. DI3CH£RGE ~3,940 3Ea0HD-FEET. 

B. DI3CH£RGE 7,900 3~OND-YEE~. 

D. DI~H~La0E 1,4~0 ~0ED-~. 

FIN£L DESIGN OF TRJ/~SZTION 



Pza~ v 

£. mte.IT~. Bo ~ DZ~HARGE. 

P00 T. "B" WITH HIGH STEPPED APROn. 

c. s~-~. =. t~u~m =~=. 

POOL "B" WITH LOW ~TEPPED ~LPRON AND DENT~LTZD 8ZLL. 

~i I 
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i ! :/ ~/i~ ¸ 

A. SET-U2. B. ~ DISOIIARGI~. 

POOL "B" ;'~ITH DEPRESSED BUCKET AND DE~,"2ATED SILL. 

I~L~.TE VI 

I: 

• / i  

i ̧  ! 

/ii 

C. SET-Up. D. ~ DMHA~tO~. 

POOL "C" WITH NO ~L~RON OR S i l l . .  
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wa~.'r surface in the pool:and.in ~ " '~""~ ..... ~" " ' ~ the ~c han nel~~ down s~r e ran' ~ • ~, ~. ~ 

Pool C ~ " ~' ~ ..... ~• ~ 

The pool om ws.dtn 
and muc~ steeper si er lend of 
the chute, at the ,e 

produce a wider., shallower jump. L~The f 
did not spread the water ,,completell ~t 
practical considerations prevented 
flare. • ~ 

~:~Several t~es <o~ devlces 
pool, which will. ~be discussed pres~ 
~rate this pool and its ,performanC~ 

Bare Pool ~. : ,i.iL,i~i i~ . ~,i &' ~ ~ ..... 

The bar e st illing ~ po01, with,~a s m66th ~fi00r, gave~iiexC es- ~ ~-'~ 
sire erosion in the ~tailway or,~lead-off~"~channel, as maya.be seen~on 
figure 8. Plate '.F~ shows the ~pooi~hefore test. ~ ~a ~test ~ and~during~i the - 

Stepped Apron • - -  ~ - ~ ~ " -~. - - ~ -~ - ' ~ -  "~ " 

,,visual observation, St~b]ectto personal ~ar- wnzca, un.ortuna~tely,: i s~ 
iations. - '~~ ............ • • . ~ ...... ~ ~ .... "~ 

. . . / [.. 

Upturned Bucket " ~ ~!~!,~i 
L -.,. ~Lr 

Several ~tests. v.,er~ -," ~ run.,:~zth curv~ d, buckets installed at J ,ii 
thel bottom of the chute - a depression in ~ the floor of: the s~illing i!~ 
pool, with a turn-up at its downstre~n end as on figure~lO and pTate~! 
VII. This set-up produced a Very_turbulent:pool.~witha ~grea$ deal L 
of boiling, ~,.dlioh was caused ~by the risilh~g"water~/ITOm~.~.he ~urhed-up ~ ~ 

part of "the bucket. Apparently, the upturned bucke~ is best suited 
to conditions of hign tail't~aber, which do not exist for•this~spill{vay. 

Diffuser Sill .~ 

diffuser sill at the bottom oi' the chute did not seem to 
reduce the erosion in the lead-off cha~mel as much as other devices. 

~jL 

18 
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PLATE VI I 

, @  

]~ 
1./ 

A. SE~-UP. 

PO01~ "C" :?ITH DENTATED SILL. 

" , • ~ / :  i ~ ~,! ~ ~ ' . ~  , ~ !  ~ 

C. 3ET-U~. D. ~ DXf3C'tLLRGE. 

POOL "C" WITh" DF-~RESSED BUCKET AT FOOT OF SLOP~. 



"i 

Dentatsd Sill 

" S e v e r a l  ' ~ e s "  . . . .  - " " ' " " - 

piers were included i~ 
When properly located, 
pool, and kept ithe" ere 
and 12 show the vario~ 
sill in action, 

[ii ii: 

= 

the pool produced exce 
the sill nex~ to the .p 
sion caused by a side ~: 
tailway. 

Pool D :~ 

(Pool D) was sub:~itted re2 f~ 
shorter pool and included ~a 
(figu~,e 13)~. :As bsfore, '-~hJ 
a~ron and with ~,varloas s~li~ 
t o  t h o s e  . . g i . v e n  ~by P 0 6 ' I  ! C . / ' ~ - ~ n a  a r e  ,' n o w n ~ . . ~ o n  ! • - / %  . . , . -  

D~fuser ~Sx,ll 2 . .!:.. - 

One test-was 
the :foo~ ~of .~he chute. 
but the ,erosion: ~belsw_. 
si ve ) ~(,plate viii:),. 

Final De'sign . . . .  

ness :of a .pla: 
was .re co~m~endi 
final. ,pr o t o~:~ 
action. ii n 

Outlet>~,~W6r~/~-s - . . .... ,~, ,> - ~?~:.,_, .< ~ . 

. . . ..... • i~ ~ 
i .The floor ~under, ~the jets.~,lhich: d±,scharge ,frOm the Outle --'' 

nozzles was stUdied b areZul~i~ :' an ~ .~-:~_,.._.~i .. ~ - , .. ; .t 
. . ~ . ,  ~ ~ . , . ~ u o . u ~  proposeG wnJcn caused a : 

minimum .of ~splash:i.and.~,ms ~thoui~to be 8xposed ~o the leas~ im~-+ 
f r o m , ,  t h e  , ~ • - -  . . . .  ~ " " - ' - . . , : ~ .  " . " ~ 

free jets. Figure ~15 shows the original design and ~e 
revised ~ layout, :an d figure 16 ,shows he,,,: ~he jets flow over it. 

• .: -# 
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