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INTHDDUCTION

_ connectiun oauurring at Brop;ﬂo. 1, about 17 milon waet of !h-a, Arizona,

u(figure 1). The canal crosses East Iaan, pasnoarnorthwest betvaun tho_"_f

. Baltou Saa and the Chocolate quntaina to e point near Indio, Californit.
L wherq it turne southwept acroaa tho Ooachella Valley and thon aouth to

%’?igemﬂiveraidoulmperial county line.‘ Tha purpose of the cunal 18 to prour
'H11de wnter for - 1rrigat1un in East usaa aud the Conchalla Valley. e s
An abrupt change in ground alevation nt Station 290+DO on tha canal
neceasitazaa tha conatruction of’. a drop atructure. Advantage will bou =
takan of this change in alevatiun to install a powav unit, knuwn as ﬁﬁé L

East !eaa Fomer Plant, to gtnarnta elactricity'for the Iaperial Vallcy ?9‘5‘
ﬂm mn IIDDEL sTUpY s
The original dasign ca;lad for a utructure conparable in length to .
ﬂr0p Ho. 2 ou the ﬂli—ﬁnerioan Gann1.1 Becauae of the anallar diachargo,'
2,200 aacond—fhat as againat 8,500 second—faet 1t va ffe1t that 8 leua'
" elaborate and ahorter atructure night be developed by model tests.-
e T e _uonm.msms s TS
AL to 24 scale modal was conatructad from th» original doaign draw— fj 1_

1ngs (figure 2) The nodel was testea for each design uaing c?rtain flow
coﬂb&natians. :' '

A conatant quantity repreaeuting e prototypa flow cf 2 200 uubie ‘
foet par second was diacharged, 1n turn, through the apillways, through :

Y the twn unita of tho powerhause, and through combinations of powerhonae '
* and upillmay.hv . '




" Flow conditiona ontering ‘the upillwaya and po"”rhnuao, doww;
'.aplllWays, and 1n the-- ltilling pool weTe. obaarvcd. Profilun'of thn S
water: surfnco iu tho upillway wors takan for deaign Ha. 2 Beour‘dowﬁ-

‘-atrenm frun the lnwor warp uan carnrully noted for unuh dasign.‘_uj% b
| RESULTS FROK ORTGINAL DESIGN : e

‘Tests on thia dasign discloaed that ‘the’ parforatud piora in the cunﬂ

tral section at the entranca of the drop atructura wers not propurly lo-

~eated., Theae piers are built with a: loria& of openiugn through thom au
fevolvnd in the All-Amerionu Ganal Dropa, the purpose being to ruduea

‘aurging in: the rorubay ‘and to aqunlize tho prnnnurna on the twn nidan or

‘,  the piers when ‘& large drawdown occura on one ﬁido., Inatoud of betng

placod adjacent 4o the npillwaya nhera the high velocitioa and conseqn t
drawdomn oocur, they were located in the cexter of the :channels. ending :
“to the two powerhouaa units (figuro 2) A prop.r reloontion of ‘thems o
piers relieved the troublo, and thqy funetionsd a8 intended (figntb )}_;;'?:
‘Modsl tests indicated that the original dosign, with the. oxceptdoﬁ s
of the above chnngo, would oparate aatiufacturily (figuros a and 5)
Tbo approac& flou canditionn and the conditions 1n the npillwnya unr'

" good.: The induced Toller An- the apillway stilling pool pnrfornud in a _::1
,aatisfactory menner, and. the annunt of acour downatroan“frnn’ S
Cwarp was nagligibln. -;]j SRR - vy

 DBSICH. no.,,' S ST
In visuul observations of ‘the " modal, it waa apparant that a considon-

| “able saving ‘in construction coq@ could be accomplishe Eif the powarhouse
R Y] aOVQd to one Bide in nuch a position thaxrthe outnido po-erhouae:wnll

J{This duaign eliminntad two coatly structurea, a brldge Bpanning_‘
the spillways to give access to the powerhouae, and o considcra o
of the masgive trainin@ wall. - T T NE
At the same time the thickneas of the walls of the approacheflif“\Q“
,;powerhouae was- decraaSed ‘a8 auch thicknaus aacnad unnoccasazy structur— ,
-ally. ‘ : S : s S
. These “changes had no. detrinental offucta on the porfornance of tho o
.atructurap .and it was tnerafore docﬁded 10 uork exclusivaly with: vnria~_.f*
' g’tiona of this unsymmetrical ‘type -of . drop 4n aubaaquant teats._-{;;,‘p~~”,l
4 An. offort was - made o eliminate one. or both seta cf bucket tneth andf]
to raise the floo; elevation in the bucket (f1gure 7) By calculation _—




e

‘_‘1t ‘had been duterniuad that the pool wua too deap 1f a hydraulic junp
”ware amplqyed for dinsipating ths auargy 1n the npill!ay flow. jAftpnpb

of dentates, one aet of dnntataa, nnd alone. Ramoval'of one'nr both uota
of. dentataa was allo nttn@ptad without tha ruiaed floor.- Profilea wern '
'7f ‘taken of the spillway and atilling~pool water surface undar all theae ‘con=

‘ditiona. ‘A’ comparisoa- or these profilea aeomnd to iudicate that tha baat’”
- -8olution still 1ay in ‘the. original atilling puol prbfilo with both Bata

~of bucket taeth in pluce® (figure .8} ... ' '«‘; : :

DESIGN 40, 3, FINAL DESIGN e
'Bix changes were uade in the third dasign (figura 9) (l)fTheltotal 4

~ length, -out to :out of paving, wae ahortenud; (2) the width othh ¢ap111way{
‘was dacreasad, (3) the prorile of the epillway wap changed° (4) the pier . :
located on the center-line of” the apillwuy wus changed 1n lsngth andﬁﬂ AM‘?
shape; :(5) ‘the bucket ' teeth ‘Were resp&cad, and (6) riprap wap on
‘the side. slopes of “the canal downstream from tha lower w&rpﬂ“ Since .opers
tion offthe modal 1ndicated that the langth of” tha original design faa"f} 
unnacessarily grent, the upatrenm warp was ahortanad frou 105 feet to 703“

':faet. No dutrimental effect was noted.

H’EB B
stream 76 feet, steepening tha slope of tbevspillway prufile.,.‘
concrete aection 35 faet long, at the aame crosl—aactionaas the canal“ t—
B8olf, was- addad downstream frou tne warp These change',ruducad the totalf
1engtn to 369 faet" 9 incnea.‘ When taeted, a’ further reduction’ af length
. aseemed‘posaible.f Tha length of tha downatraam tarp'WHa'therefora reducad‘
‘. .another 20 feeti This necassitatad a changa inltha alope of the stilling'
;pool floor from 12 1:to 9 871 1. L ,', ‘“-- , i :
. The width of the channal was decreé ed £rom AS feet 4,1nnhasito 26 :
feat 6 inches at - the narroweat point oppoaito the pouerhouae. This change ﬁ
was . mnda for structural conalderations only.v ' it N N
“The " prcfile of the spillwqy wua changed in anﬁh a way that nost of

' '.jthe profile would fall at a. higher elevution than'ﬂuacorresponding pointa:i

.oh :the nriginal prufile. In tnia way a saving 4n excavation cauld be e
‘compliehed. _ : oo RIS RO . e ;}
Tbe ‘pler located in the center of the uppor end of the Bpillwgy chan.*-.
nel ¥ag sean to be’ too short to atraighten tha flow before 1t raached
the atilling paol. Several lengths ware trled, but it was diacoverad e




f:f",thnt o pur wua eouplutoly satill‘actory, then”boing § mkhd undnucy
: 1n 511 caul tonrd the fonation of e. fiﬁ of wator f:ron t.he dewnstruan
Qnd _of tbo pier to the pool.. A p!.er 70: t’eat :l.n 1ength waa finally eettled
npuu u givlng fhu beat nmit.s in thi,s renpcct. Tho pior shnpo' wes :
¥ 'nmulined u mmh a8 poniblo 1n ordar to croato minimum dl.sturbmco L
(figuro 12). TR I T I T
';‘f © & =minor changa ms ude 1.n the shape nf the p:lera at the domstraan;
and.of the powarhom kll the pi.srs, .with the oxception of tho ‘one. re-""";"-:-'_
* placing a portion of the Bpillw wall, were made 6 faet 3 :anhos m &
_‘ 1engf.h, and ‘the dnmtronl facun wera mide vert.ical.: O R
R The toath in the npillway mro reapaced, the apacea batwaen tbe g
:‘_tasth in tha niddlq baing mada tho a,nllaat. The purpose cf this waa
te produco bet.tar diutribution of water in tbe poul bv broaki.ng up the
- fin which fomad at the. downstnam and of *bhe spillway pier. LR e
Rip:mp, oi‘ 8 sizo 8g laien'b to 1- to A—foot rock om: the prototypa, SE
m placed on the 1'} 1o '1 al&i nlopes of the canal below t.ne downstrean .
mp ‘The riprap on ths nodel omndad downatream for 4 distance uar—. vt
"“.roupanding t.o 35 .fant ob tho prot.otype.’ negligible arcmion of the aand ‘:
 dowistrean from the riprappnd ares indicatad tais to be- su.fi‘lcient
: ‘.(ngx.ra 11) ~The parfornantm should be. satisfactory. PR s
| © CcoNCLUSIONS . - g
In view of tno nouol tests,. t.he following changea in tha orig:l.nal
'dssign are suggeated (fi.gu.ra 13). T s . - Co
_ The pow'rhouaa may be znoved from the center. of the
. dmp ntructum to the sido wi.thont impairing the pexfom-
© ahes of the hyﬂ.raulic fea‘hures, with & considerable aaving
-ntmcﬁml_y-u R e e oy
- 2. Tha total length o:l‘ tha atructure nay be reduced R
_.fm .631 feot 6 inehes to 349 I‘aet 3 inchaa.-; AN J .'
. E 3a Tho orie,inal spacing of the buckat teeth snou.ld
.,_‘;be changed to the opacing saown, N A
= da A p:lar equipped 'ith slots should be placed next _
. ta the_ ﬂpﬂlwv instead of the posit.‘;on nrigina.lly indicated. ‘ o
3. ‘The width of the single spillwey replacing ‘the. two |
nplllWl of the original deaign should be made 26 I‘eet 6
inuhaa in wi.dth at the narroweat point- .




8. 'Ihe piara at tha domtrean end of the powerhouae‘
ahould be ruhnpod ns shmm. ‘
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ORIGINAL DESIGN




FLOW OF £200 SECOND-FEET mmmsrmms :

ORIGINAL DESIGN







VIEW OF MODEL LOOKTNG URITREAM

DESIGN NO. 2




FLOW OF 2200 SECOND-FEET THROUGH SPILINAY

BUI’HEETSOFBUCETTEEI’HINPIACE

FLON OF 2200 SECOND-FEET THROUGH  SPILINAY
BOTH BETS OF TEZTH REMOVED - RATSWD FLOCR

DESIGN No. 2
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; e = = -Downstreom dentates removed.

_Both sets,of dentates in place.

Upsfream denfafes removed
: ' 3 ;
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ELEVATION ABOVE 10312
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Do wnsfream den:‘afes remo ved

E 10312

Ups,ream denfofes removed
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VIEW OF MCDEL LOCKING |

FINAL DESIGN




FLOW OF 2200 SECOND-FEET ENTERING SPILINAYS

FINAL DESIGN




TL® OF 2200 SECONDFEET THROWE sPTDRAY

FINAL DESIGN




FLOW: OF 2200 SECOND-FEET THRU TLOW OF 2200 SECOND-FEET DIVIDED
SPILINAY WITH BOTE GATES OFEN BETWEEN CNE UNIT OF POWERHOUSE

AND ADJACENT SPILINAY

FLOW OF 2200 SFCOND-~FEET DIVIDED
BETWEEN OIE UNIT 0F POWERHOUSE
AND OFFOSITE SPLLIMAY

FINAL DESIGN
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