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This ~unde~irable ~.t.~n~ ~ %he :chute was 

dentated stops'~on the 7: 
break up the roll in ~ ~ 
the channel: and conve~ ..... 
of the C1£ute to a ,her# '~ 
The transition from t~ :: " 
porated in the downstl-~ ......................... - .~ ..... 
distance into the _ho~izontal ,tunnel.. .... : .... ::...~ <,::~: ,, ::,f/.. . ~. 

In the revised design, the :wa%er :surface in the#chute was .:, ~:: .... ,...,..~,~ 
- ~ -±-~ ~ -^~" . . . . .  -~ -~'ashin~ waS-reduced %o"~a ,mmnimum. O : : ~ 

• - The : P r o  ~ect " ,~ . . . . .  - ~ / . . . . . . .  

north of Ashton, Idr~h0. The 
having a height of ,approxim~ 
will create a xeser~oi r havi 
This storage will provide a 
irrigated lands locstad :iut 
Idaho Falls and A~ti 

figure l. 

The spillway':iin 
will c~0hsist of a fr 
somewhat resembling 
case, the wat'er"wi'll 
also over .the ups~re -: 
is. on a slope of O.:l 
sectional area in a ~ 

stream., endof ~he ch ~ ,  

.will dmow t h e  w a t e r  ~ . . . . . . . . . . . . . . .  . . . . . . . .  ~ 

nel 495 :feet long ha~-~ng a ~jslope:,of 0.0085. : A:!:i~a~si~ion',at' the ~: 

u~s~ream end ~ 6 ~ ; - - i t h i s  tunnel .wi,l.1. ,transform-,i~he ~horses hoe-sec~i°n~ 
into the circ~flar •section. ~The ~ down streami~eh~ Of ~ the/iclrcular/tunj~ 'c 
nel wi~ll lead to ~ •open trapezoid.al'•ic ha~mel~whlch .in :,turn~-wi'll 
discharge dlrectly,~-, into the !rivel~"~'~elow*%h e _  dam, ~ As %he• Jriver '-~ .- 
bad and canyon walls ,consist of ,a stable:,rock formation, it will 

not be necessary to construct ,a istilling .pool or ~tr~ucture %o 
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serve a similar ;purpose;Kat~-the 
will have a maxin~meapaeity o 
~tel,y ~,5 •feet :on ~the .crest. 

1., 

J 

, ,  _ , . 
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O 

utilized as shown in figures .i ~an~d :2 .  ,sP l~±i- 
way tunnel in the !form ~of ~.two~:rectang~ ~i']- ~have • • 
a maximum ca~acit Of 2 ~500 c.f.s, which~-i's~:equal ito ;~one~hsl:1 ,~of, . . . .  "" - -. I 'Y , . . . .  
the spillway capacity. ~ ,~,~ ~":~ : ~: \] . 

• The_~Laboratory . . . .  " . . , ~ ,  : i :~ " . ~ ~  , ~ : 

A model of ithe ;IslandL:Park:~SpiilWay.;;-was;-;cons~,ruc,ted!:,a~d ;~;tested : i f  :~il 

in thelaboratory ;:,located !in ;,the ~,basemen ~ ~ f  the]/Old:;~Custom,:House[ " , " • " :  

in Denver. IA plan.of the laboratory~::i:s ~-ii 

Water for supplying :the ,models ~i-s:m " : ] ~  ::~/::J 

weir located:in the end of~a weir ttank~6 ~h ..:~ij•i, i~i./~.ii 
i,~ partially below ~the :laboratorY. iflobr., ~ ' . f u -  -,. . ~ ! 
gal pump having a capacity~of.~.3~c,•~-s.'":ra~ses ~t , :,-~, 
constant level ~ank ,located as :high ~as ,t~oi!,ce~il 
will oermit. A stationary Ski~ing~;weir;:~! ":es~it ~P °ssiole-~imo'maln- L 

tain :a constant head of water io~[tl~iS i;lan~ :. iThe-water :iflows !igrom " 
gate, :.,.v~i,ve.~ the constant level .tank :through-ca~ibratedl _ , ~.;!:!:and!iarge " ..4~ 

expanding cones into two i,~hsad ~rese~,vo'irSli ~iioCa~ed/:directly/below~i:~thO~;~modeis~}di_ i ~" '~ '  
the constant level taz~.' ~ Wa~er ii~s ;~then,.sUPpiie:d ~iiO ;i: 
rectly front these head-reser,voirs; !With~4thi!siarrangeme~ t, ~tw6 ~ : , : ~ <.= 
models can be operate d ,si~!mltaneously-"i~:Thei'overflow ! secti°n~'°f: -~': 
the Island Park model ;ted:,~in ,:one,~0f '~,theS:e %~head-resetS' ~.~',"~ ,~!!~i ~ :- .i I 

. . . . .  e t e d o n i 
voirs. After,,passing~!t'hrough :,the ~ . . . . . . . . . .  

a sheet metal .lume and flowed,bac. ~ n:~Kis ;way,, 
the water was continuously remeasured -.,and:~ecircUlat6d. •i~The:]head ;::''~ 
on the measuring,weir was .observed .by ;two]hook~gages. , 

.The .0ri,6inal Mendel ' • ,:;• - . .  , 

X~.model • ~of_~the '~Island :Park .-s'pfllway ~was made :~o.~,a ~scale:.of ~ " ~  '~ 

i : 30. A drawing of the model is shown ;in ::fig~Ire (~. .,Th 0 ~overf~ow 
section was.constructed by bendin~ ~a ~ieee of :shee.t-me~tal ~around~, . . , _  . • 

heavy metal ribs so that ithe:resulting ;shape was ~true~,to scaXe ,an'd 
t hsn soldering the sheet to-the-ribs, ~ The ~.twoTwarped ~surfa~es ,~,~ , • 
at the upstre~.-end ofthe=c!mnnol ,were moulded ~in ~plaee ~wi~th , .... 
plaster of paris. The metal ribs were~mounted:on~small~galv~ nlze~d 
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iron-'angles -and ~the who] 
Themetal channel floor 
that an auxiliary wc " 
tions above 'it., ~Th~ 
made -to .scale was-, cc 
sheet metal. 

~. . 9 ~ ~.~ O- ~. 

The converging 
overflow channel to 
laminated block of'~ 
boards were,,marked :and s~ 
material ~o be removed ', w~ 
into a block. The piece, 
that the block was in ',tw( 
the c~lute at this stage,( 
mater±al .to be removed .was then, dug. out -~,th ,the ;ald :of~r ~o' 
templates to the f~n~i'~ishape. The-twoL!haives,,were ~thenibd 
together. A portion ofthe top of the,chdte~wa~;~';made"r~mo ' 

~-~ for observation purposes. ':The "irrigatiOn :~,outle,ts "-.weu',e~" ~ Uil 
the lower, end, of the-Chute bl0ck. ~'iPhotS~H~!~'B ',('pla~5i',~i~) 
one.half of the chute block comr,leted .with~onei~:of,~,the i~'rl 

@ 

® 

Water surface measumemen~s on ~the model ~ ~ 
gage. The head on the.,crest :of 'the,~s;~illwa~ ., 
hook gage which o~erated iinLa .s~ill',~g-wel!?connec~ted.~¢ ~theQhead .; " ! 

, ' , ' . ". ..... . . " 1~ Q, [.4 - ,~" .- "~ ' ..J. : . .- 

A S  or.iglnaJ'ly, designed, :zlow over ,the ~,cr, e s ~ :.and -~n ~;he,~over-. - --- ,. 
flow channel was quite-satisfact0rYi:except.for:~a:certaini am~ugt . :'-~ 
of splashing at the upper :cud-of t h.e,C~nno!Qhic~,~s'~c~uscd;bY;!. : ,~~i ..,~ 
the ~ater flo~,.~ing over :~ho.upstream~!ond,0f the :crest. ~:!Ph.~0graoh ~" ~,,.. • 
C (plate I') sho~s the original:channel in~operat±onTor :~,!;d'maxi. ..... : :;~i 

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

Flow in the.converging chute,,,ontho othorhan~, ~a "ough,, . '-"~,.~ 
• . ~ . ,~ . . • • ~ .' ~i ~-"::. "'" , " • ,- ~, : 
~rro~ular and noisy. ,later flo.~ing-~n .the ~ra'pezo~dal se~.~on, ",, . "~:i~'~ 
connecting the ov~rflow chann~l with tho~'chutoiwas unusuai-h y~9Oa~h : ' ~ii 
and considerable folding,::ovor of the water~_ .surface~oxistod~ ~uo.to ...... -. :"i 
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is shown on figure 5. Photograph A~(plate-I)~is-a.~.vlew.of:~the corn- ~ .... 
~!ete model ; photograph :C i (plate:II).::is '"a Cl0ser iview ~'f .~t'h~ :over-i 
flow section showing a portion ef.,the.-origin'~l'/circul~ar:c,hute; and . .... 
photograph B (plate II n. 
at the maximum di schaz taken 
with the chute .cover.. I end": :i. 
of the chute in photo~-au~,o ~p~a~= i j, . .. -. '-"..J 

Preliminary Revisions".:ibn .the ~ 0ri~inal:~L:Desi~ ~: !: ...... ,~ - ...._ 
: i:~,~ . . . . . . . .  ~: .... ~'~. " ~Li ". ~: "'' 

In an endeavor to improve the :;flow :in the: chute , ~eetangular " - - 
sills 6f different.-.hei£~ts were ins~alled..iln various positions in . . : 
the trapezoida'l".section ::c0nnecting::"th%~/ch~ei':,.with:i~theichute, i. j~. ~i .~ -. 
Sketch A (fi~ire9.') illustratesone:of these.~:trials,' These sills . 
failed to impr0.ve .the flow in .the.:chute...=: The :lower sills. were : .... ~,. - ~- 
ineffective, -a~nd the "higher'-ones ,flooded i~he ,i overflow channel. ~ - 

In anotho.r~ attempt to i~rovc !the':.,-f!o@;..".the-lentiro chut~!.was .. .: ~'i! ~ 
raised 6.25 fe'et as shown in sketch:,B..(fi~.trei!:9)i~:.~withou~al~.tering 
its-horizontal .position. This-:revi~sion raisedi::the-:!wa'ter~-qdrface: ! 
in the overflow channel andpr0duced".:an0ticeabie improvement in . .~ 
the flow in the chute, ~: c :-~ ~ ":~.'-~ " .... " 

A wortion.of the tra~ez0idal, ehanhel s~ction was ~ th'e~iifilled 
in with-a wiece of sheet' metaI':iSS shown in sketch C (figure 9).~~..:i ' 
The same sB_ight imorovemcnt-.inflow:condi%ions:i:'was noticeable:~with ~ '"':;:'~:ii! 
this layout which ~hus :exhibited tl~e" possi.bilitYiiofl m0vins:.., the-.: ... .. 
entire chute upstream and eliminating a...m0r,ti'on Of.:the ~m~apez.eidai..~ 
,channel section. " ' -~ ' ii: -: i ~'~ :"i ':~ 

Chute B .... " " " . i 

The chute was next revised to agree with the 'sketch designated 
as "chute B" on figure 5. NotJ~co:S~'hat the chute now commences at 
station 5+46.0 end at this poi~ it is 9 feet above the floor of the 
channel section.. The slope of the invert down to station 8+92.1g 
is identical with the original, The shape, of the chute fromstation 
3+46.0 to station 3+76.0'~however, was changed to that shovm for chute 

4 



0 

e 

r-..? 

: ~ ~ '  ~ - . . -  

2'- r t ': 

r " - ~  

.J 

. . . , .  . 

EL I t l t ? "  

O R I G I N A L ~  t ) F S I G N  

o 

, : iO;~ , [', : ~" , ~ .  

8ECTION :B-B :~. -" 

S t o . 4 * S 3 9  

• !~)i' 

C r e s t  

= "  "~ -= ' . . . . . . .  
f , . - ,  

I ~ / / . ' ~ o . j  L;".s,= = . = - "  'L : 

EL e |TO 

~ ~  '~-I~¸¸¸" ~ ¸-- i 
. ' i .  ~ • , ~ : :  ..- . . . .  ~.. 

m, in] 
9 ~ eJ) O3 

CHUTE-:B -~'~ ,+ . .(L 6 2 5 7 . 3 6 "  

' '~ 8 E C . T I O t t  , D - [  
• ~ii ~ ,, / 

O s to 20 30  40  60 

• f f f lOTOTTPI [ ,SC&L[  IH FEET 

/ 

L,,.. D 
~[ p 4 ~ T ~ U l r  O~ rN[  m T ~  
I : I v l l lSU ~ l l ¢ ~ U l  ITICZm 

UPPER SNAKE RIYER PIqO,IECT-IOJ.'~O 
i HYDRAULIC MOOEt. E I ' ~ O l U  

1 ISLAND,PARK.DAM SPILLWAY 
I COMPARISON OF~GHUTE ,LAYOUTS 
I 



@ 

@ 

B o n  f i g u r e  5 ~  +:As . t h e  1 3 - f o o t  c o ~ s t a n ' t : : d i a m e t e r  , t u n n e l : ~ , w e s  ' l o w e r e d ~  ~ 

approximat el y 4 :feet~and ithe~upper. 9ort~ion~:~ofi: ~!the (~hu:te ~ ~wa s ~ra -: 

~from ~s t a t i on 9 feet, It was ~ ....... • .... "~ 
3+92.1V to station /~03.36...The ~:r~ma 
latter point downstream was ..t~e~":isam6 "~ -~.~ 
Raising the chuts per.tel 9 :ife'e~ ~ ~incre 
the overflow channo! .consmderabl'y, " .L'I -- ~.~ 
was not objectionable .as th~'~ .:overflow ...~ 
the added depth of wator .'ir.~;.tl~~.~channei/reduee~ ~the:~.bofl i:and ~s~!a.sh 
at the . -~~: "~ 
over the original design, ~ss s.ti-3:l:not ~acbeptable~ .i~.The .wat6r~ !::. i !. 

:.. ~ ~ .  - ~ , .~ ., . ~ : '~, • . .. ...... ,, ~ 

surface at the .portal was~,h:gher along the siaes than ,:n ,the ,cente~ : ..... -~, 
with the resultthat a large 'fin frcm.eachside::wouldcfold~in.:.to~, "':~::- ' :' 
ward the center as ~the waterstarted-~idown, ithe ~chute,~-~This ~crea~ed ~i!- 
a very irregular .we tar surface together "with: a'(ico~idera~le "amount ~ 
of splashing and noise. 'Splashing was jstill~ ~ : 

'.. :!9 ,~ ,~ 

end of the clmte. ' " " = ......... : ~. 

c . . - 

,~ :Chute 'C " .'.~ ":~ " ...... ..... ~' ':-~ :... 

The chute was againTevisedi~so "as ,~to ~be i.~horsesl~o~ 
section down to station :4÷26.0 i(sea chute:D, ~ifigure .:6~] 
of the invert on 'the eenter.:.line-remained.~the~same..~as ..... .~.~. 
A transitioh from tho.lhorseshoe to Circular secltion~",was.madeibe -'. ...... ~. 
tween stations 4~26.0. and .~53.34. ~he :13-foot~ cons.tant.i-diame,ter:. ..... 

face with a 1/4 :to i slope.~as ,added. :~From :Tiifol~na~ion"obta-ined ~~"~ 

@ 

Flow in the chute showed considerable ~.improvementi.i~!af~.~r t,~i's!~ : ".'.~ 
revision and a large part.of the Zormer-:noise ~was ~ieliminated. :i".~Flow . 
approaching the portal sho~ed i~orovement -o,ver ~ipreviot~ i%estsl;~/how- 
ever, it still lacked • s tabili~ty :~in :this ~zone~ias~,a ~ont'dnual ~-Surge ~- ~: :~i~ ~ 
kept the water .oscillating back and :forth !in ~a.~dlrection~normal ~o - :i 
the direction of flow as it ~n.tered the:chut@. ~IS revislon~, did 
not eliminate the solashing at-.the Ioweri~='end~of~'the Chute..i"~.Photo- 
graphs B and D (plate ,IIl) show views ,of ~the~sp~S~lway ,oper, at.ing at -. ~i 
the maximum discharge with "chu~te C":instai,led. '~ ' " /~'~. . :' :~ 

Tests on the Overflow ::Channel 

Various layouts ~were .tried in an ~effort to .improve the flow~ 
in the ov~rflow channel which in turn was expected to rectify con- 
ditions to some extent in the chute. No actual measurements ~we~e 
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PLATE I!l 

0 
A. REVISED 3PIII~,'IAY ~';ITH DIVIDIr~O ~'t'll.L 

AND STEPS OTI OVI;RFLOW S~?TON 
B. DISCEARGE 5,000 SECOND-F~:-T 

Co REVISED SPILLI'IAy I/ITH DI'IIDI:'C ~;'Ail 
AND STEPS ON OV~.'~lO:'l SECTION 

Do DISCHARCE 5,000 a..~O.,D-. . . . . .  
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@ 
taken during ,these tests ~as"visual",obs , ~ore .Sufflcien% :In 
m o s t  c a s e s .  Some  oI~ t l  
shown i n  f i g u r e s  7,,"~8, 
obtained with these fo~ 
is shown as layout "I ,o~ :i~;, 

/, 

The dividing wall._ -. /, 

In.-an att~mpt :to " ~:~;: 
a t  t h e  c h u t e  p o r t a l , ,  a 
line of the Sl,,.i,!lway i~'~ 
4 (figure'7). ~ very.'~ ~ . . . .  / 

the oscillatory surging,, ,, i~!i! 

S t e p s  o n  ~ ' - -  - - - - ~ - -  ~ n e  o v ~ r ~ - ~ w  c ~ e s ~ .  . ~, ,:~.,. 

It was anticipated ,th ~ps :o: 
of ::the overf[Bw crest would ,tend:.to:break 
in the ch'annsl e~d.~.possibly :improve 'flow- ct ........ -:" 
stream. Lavouts 2 and 3 ~,( figure i7)) il!ustrate,:.two arrafi:gemen%s:~i~) : ...... : 
tried-using" steos :with the div;idi~g~wall~,;.remov.e~d. !-The~ilsfl~sli:id'fd.i~)'! : '~:" : 
imorove the' flow ~hro~ih ,:the S#illway, ;/.In,.lgYout::2 'a;:~per,tion"Of"~r'::" 

@ 

@ 

Sill on center line.of channel. : .-: • ~ .... ~':'~ ~ ,, 
(f . J! 

In layout 5 '(fi&qlre 7 ~) t~e --~:~:'~:: ~'~ 
flow crest and a &argo triangul~ .~ -. 
of the clmnnel floor. The ~si&,l-uzovod to:h ineffective and" n o . , ,  • • ~ //~ ~ ~ :, ~:'~:~,~ ~:: 

o t h e r  vaT, i s  t io11 o f  ~ ~ t h ~ s  

Steps and 

Zn laYOUtS 7to 1:5, incl~sivel, ':on ,f;i~e' 8 ;and!:91:,::: ~ari6~as?S~op : 
a r r a n g e m e n t s  w e r e  , t r i e d  t n  , c o m b i n a t i o n  - , w i t h  ; , the  d i v i d i n g  t w a l l . a -  : (  : ; ~.~- ......... .~  

words, layouts 7., .9., and.:14 .were :the~ibest of )~the groupawlth':layout ~. ~ 
.... :. ~... ~,. ~5~'. ~'" : • . . . .  : 

14 the most satisfaotory.~ ~of ~the .~tnree. It :,s~ould :b e note d that in 
some of the .latenlay.outs'including .number '14,  t h e  , .upstream :30 T e e t  ~. 

levela%,elavatlon g285.3. I~t ..vms ~, f . !  w -- o o r , - a s  cons~ruc ~ : - ~  ~ e  a . . . . .  " " " " . . . . . . .  ' :  of  chs/1/lel 
~' ~conslderably the ~boil ,a~d :splash found that this revision reduced 

caused by the water flowing~iover ;%he-upstream-end of _%he cres~. ~ ":":~"' 
• 2, 0 ~'.'" 

Cone fillets were installed at the .downstream end of the crest ~- 
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in the chlte, ~I '~Thebest~i~i,i 
i i n wh i c h the~!iS top S~i. ex~e~nd 
layout was "tried ~with • an~ 
,the r~sul~swclr.o,~oractica~ ,, ........ 77~--- ...... ~ -- ~ -.~ " 

~WaS c!usion ~L~O ibo...~avm~ifrom~ithis ~iis ~-thet~'iLi~ho"~.~divi~ding.~ .wal~, ' .... aniiai!d ~..~ ii~ 
in the p0oror~'iiay0utSwhero ~flowi~in -Lthe :channel was "~i~°egular ',~and ii ~ ~- ' 
lateral su~,ge s:~were._. ~.~ resents, ~b~t~was~ • ~o~ ~no-~, ~ not.~ceab!e.., ~iva!u -~. ~!~ 
better ~layouts ,in which the ~flow ~.was~iinitial~ly ire~lar~and 

~. The !Re -~. i" 

• In spite iof ~the-~impro~ement "iin.~fl ~.~'~. 
spillwa~, a ~ certain ~ount-~-of :~splashin ~ ,:.~~' 

l o w e r  . " e n d  ~ o f . ~ . t h e  , . c h u t e ,  ~ i t n ~ a i ~ f u r t h e r  . . . . .  - . ~.~'.~, 

s irable condi~tion, the horseshoe ~seC~ion ~waS~c0ntin'Aedi~ d0wn ~to ~thei~i)~il ~ '. ,~ ~i/..:i~i i 
" ~ o m • : t h e  ~ h o r s e - i •  _- ~•~,~ end o f  the chute ~or station ,~53.34.i~i I > T 1 ) ~  i!transiZionLf± ~'" ~'~ . . . .  " " ~ " ~  ~ ~/i.¢: 

@ 

The -photographs ~on plates~ ~¢ ~and.!i.V!:show ~,~i~ews !Of ~"~he"~!i~elco~ended~ ' ~i~ ~" ~i~ 

spillway. Photograph A (,plat 
mended and ~photogra~h "B ~shows ~. 

charge. Photograph'!O!on i~the 
chute and D shows the msximum discharge flowing through it; J~Pho o-~ ~ 

aph A ( pl ate vi) is a ci0seup ~ Showi~ng ~ on e~ ~of ~ the~dentated I ~st~p~ i ~; i ~Jii~i~!~iill i~i ~ 
on the overflow :crest ; B shows ~the ~so~llway ~n ~.operatlon '.for .a,dl - i~ ~ 
charge of 600 c.£.s<; and ~C iis a ~lew showing ~this ~same ~dlscharge . ~  ~.~. 

flowing dow~ the chute, i - ~  . . . .  ~ ~ ~ ~ .  ,~ "i'~' ~! ~<.%i~.~i 

Attempted ,Revisions!~ on, ,~h~ .Recommended. Spilil,waY 

Lo~ring of ,~chute -.portall. • . • ~. ~.. ~ 

.Toward the closo of the testinE, att~npts were :made .to drop .the 
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portal of the chute',to ~t~ ,posi:tions, nsm~ely,, :~levatlbni~6281~',7 ~and. 
6283.0. With,'ithe crest~'of!the.?ichute=~a%i~eie'~ati6n~62~ir.~7=:}ithe~!~low:-: '~ :~. 
was •impaired. ;There ,was,~ii~tie ~dlffere~ce :,in ~the~f.i~W~,when ~,~Re ::~-:' : L 
crest •of,the chute ;was ~.at ~elevation ~6283.O?:or,~6284~i~0. : ,~The 2~de~[~n,~:,:~i, ~?;~, ~ ~' 

@ 

~.. • ~ ...... - .... . ~• ~i ~L .... !~i.~ rU~,<~ .~ .~ir~. " ........ ~ ~ 

It was desired~to ~:commence ithe~horseshoe~to-~circular L~ransi-~ ~ i:~:~!~i 
tion ~in ~the chute~ at i~Stati 
what downstream from i~he~io: 
that the ~stationing ~is ~ di'f 
end of the model ~was~.revis 
tion will work ~sati sfactor 
feet into ~thehorizontal~!% ~ 
splashing will. ~.un~doubtedly 

Water ~Surface i~Profil es '~ ~i-~. ~ ii/ ~ :~ ~ 

Water surface ~profiles ~and .~ sections which~Were!~,~takeh iin ~the ~ ~ i•ii~ ~ ~ 
channel and down °the ~ chute <on ~the ~re'commended ~,~dosig~ ~i~are !i:isho~ 
plo tt ed on figure ~I0. ~In~ Order ~to ~sh0w ~thatii@he ~steps :~0n~!!~he ~6ver-~ ~i~ 
flow crest are ~indispensible ~for ~goodi~flow~con'd: 
~rofile was obtained~.~withlthe steps removed~an~ , 
was measured with the steps !installed. ~ For~tho 

litt!o ~differcnco ~ existe~ of 5,000 c.f.s., ~vory ....... ~" ~~ ' 
in the shape of ~tho ,water ~surfaco ~in ~thc ~ovorflow~chl~nnol,L ~LL~Nat~ ~ 
urally, the water surface ~was ~s!ightly~h~ 
steps install~?~d. Flow down !She ~chute~ho~ 
for the twQ. The sections fin i the ~chute!~ 
installed.are much more ~regular ~:~ud ~symmetriCal-~than .:for-~'~thBse ~ob% ~: ~: 
tained from the ' test ;:made with~the 
hardly do justice in :showing the di~ 
.plate IV were taken durin~ 
those on plates V •and~VI ~ 
the steps 'installed, Not~ 
chute ~in photograph C (~la~e ~I~)'~and pho~ograph~, (~plate ~).~,:~The- 
steps on the o~erflow crest make ;a ;.remarkabl:e ~improv~men~ ,',in,~the 
flow. It mighti have been ~iWossible ~t0; ,~mi,t 'othem ihad tth~;;i;si0pe~0f 
the chute been decrea,~ed, rThiS, :l~oWever, was no~ :d0ne~Si)0r'ilstr~c, ii ~" 
rural reasons. The. sudden :sag !in, the ~ofilelilines i:a:ilth eilower 
portion of the chute on ~fi&m~re ~10.was produce~>by ~the~,unusual~y[ ~i 
large irrigation outlets..~A ~profile andi~some ~sec~tions i a~gFa!i~ ~-~ ,! ~,,~ 
shown on the lower plotLfor a discharge of 1940~c.~f~s. 

Pressures in ~the ~Irri~ation Outlets 

Due to the unusuai size of the irrigation outlets,-more ~than 
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ordinarE.attention was paid to them. ...,. : . .  : .~ 
, L T  F ' : . ~ , ~  

P i e z o m e t e r s  were installed~in the,walls,:of.!the:outietsi!as .i!' - 

shown in the sketch on figure l l , : : ~ f o r " : ~ t h e ~ i p u r p o s e - ~ , : o f  ~ s t u d Y i ~ g " t i i e  -~- : .  

pressures in these tunnels, The .curve i!on ifi&~r~,~:ll ~-shows-:the,:ire -~ 
sul s of tests made for the eondltion~existi:~g:in the :~tut~mels" :when 
the spillway was operating at Varlous ~dlscha'rges,wi~th ~the,iOutlet ! 
tunnels shut down. The average : i J:~ 
ured abo~ e elevatlon 6229.5 !(conver, ted.~into :i~rototypeL~values ~) sara' ~ 
~lotted with respect to the discharge~thr6u~ ~the ispiiliWay,. ~Ehe L ~ 
pressures observed for tests "12-i, fill-l,: and~!l~l-5 ~are :al'so~ ~indl- :: 

cated on the plotted profiles on i~fi&~Are~}ii0, m~i•~Ehe r esul!ts ,~de2irLi~t~ly, '~ 

® 

• ,j • , • ~ 4 ̧  -].. 

~, . - ' .Z  ~ ' . . . .  i .  . . . . .  : " ! . . . . .  ' • i " 

It will not be possible t0~pass:much~:over~5~000 c.f.s.:~through,, 
the spillway as the 13-foot dlameter,tunnel wi~l'l,not~carrzi'~uch ' - ,  

over this amount. ~If the spillway!is,~oPera~ing~atTmaximumldlscharg~, c.  

flow through ,the irrigatlon 'tum~els~must ,of necessitY:be,lout ~off. 
Should the irrigation tu~_uels and soillway~be :~0perate'd ~together,, 
the combined discharge-can not:much'~exce~od 5,'O00%c.~f.s. ~ ..... ~ " 

The Head Discharge Relation and the ~Coefficlent~of!Discharge ~ ~~'7d.- 

As originally designed, ~the ~ap~roach-to !the ~:overflow •crest: : :.~" 

was to be excavated to 2 Teet ~':below ~the~Crest ~i0r e'~evati0n ,~6298.0La~d 
the width of a preach was 'to ~be as~'~shown iUL~i re '2. ~ The head ~d .. P . . , .  . . . . . .  . . . . . . .  g u  . .~ .!~ is- 
charge re~tion ob rained ,fr0m ~nms~made ~0n this :layout ~iis :pl~tted ::: 
as a full line on figure~12.~Ajhea'd:of~3.48~feet on the,creSt~:'WaS 

e ° ~' ~- " ' " , , ' . . . . . .  ° • r q.a~red to ge~ ~he maximum discharge!of~:5,000,c,f..s.! over ,the ~:~pl]~l, 
way. The coefficients of discliarge:,ifor ithe:~ab0ve ~runslwere ~COm~,~ted 
f r o m  t h e  f o r m u l a  Q L C L H  . 3 / 2  w h e r e ~  L '  i s , ~ h o . ~ e _ _ ~ .  _ ~  ~ . ~  .- ; :  , . , . ,  ; :. ~ 

on the crest or 25~.24 feet (measured :on ~the:model iend :converted to 

@ 

of discharge is about 3.045. ~; :~ " '. . . . .  " "  :" ~ ' . 
i • 

• - , . .]: 

During a series of,experiments on a~proach::studies, thoihead 
discharg(~ relation was again dcterminod ~for zvarious discharges : 
with the approach floor ,dropped ¢o 71feet below ~the crest or ~eleva- 
tion 629g.0. One of the dotted lines on figure :12 shows this ~re- 
lation and the other is the coefficient,of~dlscharge curve for ,this 
layout. For a head of 3'0 feet on the crest~there :is a difference 
of 500 c.f.s, in the discharge using the approach floor at the two 
elevations. With the approach floor at :elevation ~6~93.0, a head 
of only ~J.20 feet is required on the crest for e maximum discharge 
and this gives a coefficient of discharge of 3.470. 
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left at elevation 6298.0 in th'e• finaldesi~ " .................. 

Varying the De!~th~.. of Anproaeh ~-~.~-: 
In connection with th~ ~ • . . . . . . . . . .  ~ . . . . . . . . .  '"~": . . . . .  ~: ~ " ~  ~ ~ " " ~  ' approach studles ~mentioned ~iff'tb~e,~above ":~ 

paragraph, the head On the"crest Was observod for de th: o ~'~% ..... .... ~ ~ . ~ .  ~ , . ,  p s~, f~,~a~proach 
varying fr~.n 2 t 0 7 feet below~the,..crest(~,uSlhg ~the ~:6ri:~Tnal!!iab~roach. 
width. These runs W~re all made ~a~i:~the~maki~,dlschar~ge.~fii!~T~e"'..re,~ . • 
suiting curvn is plotted as ~~cu~#~ 'sl~0~is: 
that the head on the crest ~ ~:i'n "~:~. 
the depth of approach. , 

Varying the Width ~of ;ApproaCh ~' i: i : ~ ~i~ 

ii, ~'~ o i ' ' ~:;.~: . ~ ~ 

An attempt was made to narrow the.width ~,.~ ~,~ 

@ 

@ 

main the samo .as they wore :i] 

For a su~nary of all te~ ~n- 
dix of this rojport.:i ~ .... . . . .  .I, -~. 

-The work zn the hydraulzc labora~orles Is under the~general/ 
direction of E. W. Lane. The constr~,iBtion and testing of %he ~ ~Island 
Park model was under the supervision Of ~. B. ~Drisko. He ~waS assisted 
by Junior E~ineers H, M. Martin, L, ~R. Brooks, J,;M. Buswel!, and 
F. L. Pamizio. The office work was performed by A. H. Neal :and R, K. 
Vierck. 
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