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In ‘dems for flood control, power development, a.nd irrigat.iun. .

. proviaion must be made ror the release of water when the reservoir

‘aur.faca is belcm the fbmd crest oi‘ the apillway. G This release :Ln‘ - )
mess or the nomal fluw thrnugh the pmerhouse 13 nocessary to TR

th -
Earey

':revent :Lni'ringemenb of downstream water rlghts* to eva,cnate st.or-"
age in anticipation of a flood" to pravent interference vith i'is o
m:!.gra.t.ion, or to fuz-niah dmmstrea.m irrigation water‘ _
With the development of larger structures, the problem of ,,thé g
desigm of theae outle.ts ha.s oecome more complex due to t.he 1ncrea.sed'r "
‘ "head a.nd la.rger quantltias oi‘ wat.er involved.» In the cas_"oi' the o
j-*E}z'anci chlae Da.m, t.he cont.rast botween the orig:Lnal deslgn of th

. 02-.:i.nch river out.lets and the passages rinally constvucted exemnl;,- - -

fies the work of the hydraulic 1abomtory :Ln dealing vm-,h theae in- |

”creasing complexit.iea. In addition, these studies have thrown'_f ’ ight‘: o

‘on adverae conditiona in s:l.mila.r structures already in operation“ o

{I_n one caae, an outlet through the Spillway or a la.rge dam develo;ned

:an axceesi\re saepage leak near the upstrea.m end a.fter oparating Only‘ IR

".a i‘evr waeks. Impropar ahape and position of t.he entra.nce had caused SR

' ‘severe cavitat:!.on and the loss of considerable mater:i.al m the roof”-':‘"‘-""

qf r.he conduits. In. another case, the spray fronh the out.lets was' 80




hécbsgity, C | SN | G : 4 SRR o
- How waye - thésa lmmm raults, t.o bé fcorrected? How were other
1 :am'ora in assumpbion or design to be avoided? Precedsnt failed to
:be of assiatance- 'I'here rema.inad the :;pedifncy of cleveloping 9. e
: design atep by atep in modala to praveﬁt the recurrence of previous _ o
‘troubles a.nd ltmate and. elmm:lmte any other difi‘lcultias. Viewed in
ratroapect, some ai" tha fmdiﬁés apueared abaurdly s:.mple, but without.
the mndel approach, the queations muld have remained una.nswered. )
At Grand Coulee Da, aixt,y B-fnot, ﬁ-mch outleta in ‘blers of

,zo sach have baen provided.to releaee 22::, 000 sacond——.t‘eet. The out.-

lets were: placed in paira, 15 feet | ’enter ato center, and :.n alternate

.Jo-foot. constmction blocL s. , This arrangemsnt was plarmsd for eon—
atmct’.ion econunv in the t.rashracks :.n front, of each pairof on.t.let.é i
-and to. allow the intemediat.e blocl-:s to be used a.s floodways during
construcbion. . At. Shasta Dam, a. to'bal o.f eighteen outlets oi' t.he same
size will be prw:med in ‘bhree tiers to release a flow c.t' 6.:,000 |
second-feat.. The mﬁde&. atudiea were originated for t.he banei‘it of

'Ga:‘and Coulee, _but l&ter it. ma found advisable to study tha two :mstal’l" :

'Ja‘biona aa one pmbiem, ; sa that. the tentativa design i‘or ShES‘ba Da.m R

e ident.ical to tbat, Oi' thf"'? 'pper tier at Grand CQulee, except i‘or "I.(j e
the con'brol feature, which,‘ia :the subject oi‘ current. studiea. f R

On the pral:lminar:r dmﬁnga of Grand Goulee Dam, the outlets

: '-’,wera rectangular in eruas aectmn, 5 feet 8 :mchea wide by 10 feet 6
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“in equation form,. {ndicated

‘the entrance should 1be formed by rotating the sllipse
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At the time the studies on the mdeaign of ﬁhn wmlm&. wars ;j‘ ‘
‘am%a&d,. “the ¢onstruction hlmks 'd:n mhm %‘meﬂ :.mmzleew ‘ﬂm ez pmwmd e
.m elwa.’t.ion 975, which. mdﬂ 44, nwmmamr Yo pluce thﬁ wt:}.wt. upun:.mg
on the :L’a.w oi‘ the dam above this - J@l@mt:iwm. %e arie:hml St,hmght

wes whit the armainf oould mﬂvmﬁagxﬂsmﬁﬂcw havs hmm niteker lﬂmg;-a:t* Md

:H, no‘i' beer for this limitation.

Elev. 13667,

F’J‘-gm i0 - Final Design of River Quilet Showing
- Daflectors ovevr E;m{,

The £inel design for the intewmadizte cutlets at 'Gmud Lovdes M

Lon, whieh *ez%;-:?iaﬂa‘e.‘tamﬁ under exisess wrgency cma tec the m%gmm
of aan f:mc z.ifs i, Gld not have dﬂf".ﬁct@""ﬂ orar me, «mtflam, e a%‘l _
e ,%.meitiﬁful fad bmn given 'tc.' the excssaive agwa;r i'wm t‘m mﬁﬁﬁ'

fag iﬂt:} e »zm%,mal m e mmm.

7134‘ y»




I.Wt.er, aa the model of Mﬁm TEm apilfhmy ms ccmpleted, the
outlets m :insmlled using t.ha aau:l.gn without izhu mflactaro-
bpmtinn af‘ t.he modal claarly rmnstratad that ‘some rwdy waa
maasuary ‘to mindmize ‘the spray vhen thw apﬂlﬂy WS oparating .
with a =sm2ll -dischpr*gn - prol_mbny a »rmqumnt OCCUTTErIS, The dise
tarbance at the outlet exits will }wm;u durixxg tan Llow uoxx_;it,ions-.
{1) when the spillway only is opermting, and (2) uhan the outl at.s

are v'discha:?g:mg simaltaneounsly with a smsll mmm;ﬁty of wat,er pa:ssing i

doen the apdllway. o _
In the Firat cuﬁditinng the water dropped into the invert of the

outlet channel and mmaw inte 'fﬁﬁn :ﬂir;, ‘canaing ‘wevere spray.
¢ .Binve the condults in the nppe:r tier at Gmm‘;l {:ﬁulm were p]ﬁcsd di-
‘. ‘rectly above the corrammding onag j.n the lﬂmr tiars for econciyy

An ﬁha tmshmck atmc'%ump a sww auticm ancmad in tha mw
mdmte tder when the upper aut.‘iatm ware ammmg ahmm
_ “The mmd conditian is the wsult af the - mlwny Yoww ,jaim.ng,
the uutlst. jot. The frictional Imzma af the th&n shaet or wat,ar

_.dowm the Page of the spihmy are groater than 2he. lossss 4n the oute

Jet. Since the :haadcmwing the flow is the same in each case, the
‘weloeldy of the .‘mxtla'h_:éat is ﬂmm. This differsnce in veloclty
vauses the dist.mr*banm over the outlat exit channels, Phers iz also
8 differense in z—:ne welocities of the 4w Jeta vhen She spillvey is
t:mg at a gmam.r capam%y_, tha asmﬂ;lw Llowm haisag the fasher, . -
%mﬁ. the Mﬁk a!wat ﬂf the apillmy is amh cmd;‘ksmiw to. am; £9rm~'-". |
tion. 7he vRyy for ihis sevond sendiiion a8 a0 ,ﬁderaw lese t.mn"_;} -—
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- Bat,.mtama:;war Exits of mﬁmﬁw
ﬂﬁteleta 8% Gﬁ!ﬂd ﬂmlm




Figam I8 = ﬂw m@m ﬁﬁww Dukd, am
m z:émmﬁ ﬁmlw

gisually, the scbion of the €lov fram the intemmpdiste tier—

corresponded ;mm&m‘ﬁiﬁhfﬁh& el _ﬁjf;ﬁ intels of &iz nhﬂmgh
the vents 8t the. m@m'mmm of the apren @m-‘ tne fac@ af the
spi;{lway mmwtmm '&hﬁ eciel 5‘%‘;&@&@@& &lﬁhauﬁh 'thﬁnﬂﬂh.@n \:wf
"-‘&he ~deflecs%rﬁ fﬁ;ﬁiﬁ} ? prt Lo the: mm},ﬁé‘w £low e::*mm&, be &aéa
.fbaimd tmml 'i'.hﬁ d@m fw fwmm@%m mim" mﬂm ms mm mapeat 'hss
the nutlm Jﬂ% wmi\;% m@l@ :.xamqw cﬁ: éﬁr hﬁm&% tm g\%ﬂﬂ@t%ﬁﬁ?@‘
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