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~e 

of ~hecon~Lits. 

In dams for flood cont~,i power development, and irrigation, 

provision m~st be made for the release of water • when the reservoir 

surface is below the fixed crest of the spillway. This release in 

excess of the nominal ~low through the powerhouse is necessary to ~i 

nrevent infringemen~ of downstream water rights; to evacuate stor- 

age in anticipation :of a flood- toprevent interference withlfish : ~ 

migration; or to furnish downstream irr~tion water. , 

design of ~%hese outlets has become more oomple6x due to ~the increased 

~head and larger quantities .of ~ter ~l, ed. Luthe case of ~h~.!":! 

Grand Coulee Dam, the contrast between the rig~nal design of the ~ 

lO~-inch .river outlets and the passages finally constructed exempli- 
r 

lies the work of the hydraulic laboratory .in.d~ing with these !~ " in_ ~ 

creasing complexities. Ln addition, these .studies havethrown li~h÷; 

onadverse conditions _in similar s 

In onecase, an outlet ~through '~he spillway' of .a larEe dam developed 

an ,excessive seepageleak -near .the upstream- end .after operating o~. " 

.a few .~eeks. Improper shape and pos i t ion  of the entrance had cau~e~ 

Severe cavitation and the loss .of considerable material ~ the ~of 

In .another .Case, the spray .fr~.~ the .outlets-.was~so-. 

i:i 

:b 

• _ ~y+ ~C '~ 

,g.'~ l • 



T 

u 

excessive ~as ~to Torbid !release ~,o£ ~water ,except ':in ~cases •of extreme 

necessity. 

How were  ~hese  ~known faul t~ '  ~to be ~corrected? ,' How,~.~ere o t h e r  

:e~ors i n .  assumption :or design !~o ibe :avoided? .~Prsce~ent ';fail~d to" 

be. of assistance. ,There we~J~ed. the:expedie~ ,cy ,of  ~developin~a 

design step by r~ep ini~dels :to ~wevent ,the recurrence of ',previous 

troubles and l~mste and:e~.,~Lna~,e:any~other difficulties. Viewed in 

retrospect, some :of the ~indinEs iappeared absurd!~ sim~ej but without 

the model approach,' the questi0ns would :.have ~remained ~unanswered. 

At :Gz, and Coulee Dam, sixty!8-foot, ~6-inch: outlets in'tiers of 

.20 each have ibsen provided,  tO.,,,reiease.:225~.O00 :-second-feet. ~ The ,ou t -  " 

lets were placed in paire, ~ :.15 feet ~centor to center, :and ::in alternate 

50-foot :construction 'bloc ks. -This :arrangement :was planned .'for con- 

struction econom~ in the ;:trashracks :in ~front of ~ea. 

and to •allow ~the i n t e r m e d i a t e  :blocks to',:be used ~aS floodways during 

con~tructlon. /At Shasta Dam, a~!total :of ~eighteen~,outlets of the ,same 

size will ,,be provided in t h r e e  :tiers to :release a £1ow of ~65,000 
]. >' 

ere o r i g i n a t e d  ,for ~the b e n e f i t  ~.of second-feet, ThemodeI studies ~w " ' 

tic.rid Coulee, ~but2later,It :,was :found advlsable " ~%0 .study3the ,'~two :instal- 

lations as~ one ~problem, ~:so ,that ~, ~the ,tentative ~desi~n :for: Shasta ~Dam .:. .. ,.: 

is identical to .that.0f the:~upper4~ieriat:i'G~and Coulee, ,excep~ for 

.the control featu~i ~which iis :the subject ~of curTent ~,studies. 

.the p ~ l : b ~ i n a ~  d i ~ w : J ~  ,af,:Grand ~CO'i.11~ ]~mi the o u t l e t s -  7 ~ ' - - - - -  

were rectangular In cross-section; 15 ~£eet :8 .inches ~wide ~by 'i0 ;feet,~6 :: 
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: Coulee :except,.ior ~ai,latgr:development..of ~.the :en~ra/)ce .::tO":pre~ent 

sUbatmosph~rie :pressures, : -, ).i,,. "~ : 
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