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"accordingly. - Thls reviclon "gave" he :gpillvay 'cmple<capaocitysifor he

maximum dis °h31§7[;e:.'“- R E

face of ‘the overflcw seot:on l:o help 3

of “the wator J.n*tho cho.mml. ‘ mch oi‘ 'l:hoso reva.s:mns or addrblons

improved:the flow to somo ext-‘n'l: smd mth d:hc comb:.no.tlon ',le*:r cnn-‘

ditions were very. sqtlsfactory throughout ‘l:he sm.llwo.y. 301 gure 5

shows ‘a compar ison .of tho orl[;:n.nal and - tho roconmondad das:l.gns.
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channel section. The piersi.s'ngve ‘..Only:*‘thisr:oneg mpose.\_us :

llxmy f‘low are prow.ded

or devices for contrnlling the

ch.eree nir cUIJ into uhO rivor: bnlcvr hL- dam. {T‘}_;;el"q;ig‘jﬁ_nal divar'-"'”

sion tumnel will be ut l cd to cv.,nduc’c water, 10r 1rr1L+ blcn purpooes, :
when the spillway is not 1*1 oncrata.wr, from 'bhe reservo:Lr 'bo he
1645=-Toot spillway quel, \n:Lc in turr- w111 dolwcr 11, to the rn‘er

btelow the dam. (8eec fipure :,) 'I‘ho CC‘I‘ul‘Ol works will e 1c<,a'Lcd

Just avove the junetion of’ the *wo Lunnels.




from the resemﬁcir._— iWaii-;qz’_- "-pa;fssn.ng‘ ‘ove
'canyon-wdll.‘;Sixcconcré‘

chaxmel.sect:r.cn. The p:.crs

tumel, “The 1646-Font: tume

will convey ':'thecr;;vh‘b'ér ""té" ‘che

Jusy-above the. junctlhn of 'bhe hro*‘*cunnels.




tank, The neter flousrfrcm the

-is providcd ior;mmusuringzthe

of ‘the head tanks.
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' THB ORIGIIIAL nonm

conical side channel to 'bhe lE-foct _,,constant‘ dlamater

carved in a Iu.mnmi,ed bloclc ci‘ vood. “T:.eces of: 2-

matcrml to be ren.lovegll was saﬁéd .ﬁut beforegtherbonrd : _‘

bled.’ ‘The pleces wore, ‘bhen {_;lued and .,crev'ed ogathm; 50t

;the block vms in 'bwo halvas. The rexno.lndcr of the 4xnn'l:er1al‘ to,,_,_:. "
moved wvas dug out w:.th gouges and chlsels to the .f':.m:u.l uhape.. I-‘ho hm :
halves were ‘thon bolted toge‘thcr as o un::.t. A pormon of: thn top of

the chuto was made removablo Tor nbservation pruposes. - The tyro Sﬂ-éinch
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pressuros were cbscrvod. Whtcr surfuce rcadlngs uerc alsoltakon‘by

means of a. Pomt gago for vur:cus~soctlons in tho s1de channel,”*7‘-'
chute, and-tunnel. .The: hoad on: thc crost s obuorvod from o hooL'

‘62ge Whieh was conncetoed to the head tani,

6




end., ?Thezrollingffmdt'ibn', ever

the water: surface :m the'upper Tar

erder - to prove doi‘mluely 'bhat 't:ho :

teo sm.ll a-Tun was made .r:.th ths res

‘cshutbe, 4s the - w'ﬂ;ar flowed nut oi‘ ‘bhe chuto, J.t wau c':.ught l o
temperary  sheot 11e'ba1 i‘lt.\.me a.nd returned to tho.«y stem.f_ Wz.th Lhe
‘tunnel remasved, tho - chokn.ng offect % partlally relleve.d 4n vtha

chute; but it canibo -soen i‘rcm photograph B (plato T) 'bha't “the* ‘,chuto‘:"i’
still flowod full at the lowor cnd.
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~ the 30-foot dismeter chute . por'ba.l. Also, the small- protrudlng vanezat

[ .
stution 3+04 67, which- w"\s orzglnally used in. con;junct:.on with the - o.f'i‘-

-set, was removed. A sllght improvement in flmv-._condltlons.:wus-noti-ce-




‘able due 'to”thé‘se f_ché.n-gesr.‘“ wTest s 1 'hown fin flgure ‘6:8hows tthe ™

; water ourface aﬁ: varlouu ~sectlon"‘

‘shown *in Tigure 6. ="E'P‘]f-l'641.7'.:6'g':f.'a;pn_.;

ferred” to as rev1s:.on D', Whel 'the ¢heck VS

tion oi‘ these . checlrs see: the log Of 'bests 1n the an,end:-.x. :
i Test T-1- (ﬁp-ure ) shcws the plot of & run - a.t maz umam d:.s- .
charge with e f£lat toupod | check 4 fact & high- 1ns'tallod at | statloﬁfs+zq.;-'

Photograph C (pla'be II) shows a picture -of the 'check, ‘and pnotOgra,ph
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PLATE I

B. REVISIONS A, B, AND ¢
DISCHARGE 10, 000 ¢ c.F.S.

C. REVISIONS 4,B,C AND D. gisggggémlqg

REVISED DESIGNS.
LOOEING UPSTREAM THROUGH
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Revision E = Step 8111 Below Overflow Crast .

Ai""

duced. L:Llcewlse, flow«cond:.tlons-

upstroam picce wms pluced dlrectly agalnst the downstromn dge :of
the piors from g‘catlon l+OO to ste.'bion l+57 83.. Tho down.,t' oam
‘picee was sot ubout 6 fcc'a down thc ovori’lo"r fo.co from‘t

stream edge of tho plcrs, fro"z st:atlon 1+5'7 85 to sta‘a:.nn .':‘n+04= 67:.'

‘The actwl locutions of these stops are shmm in tho s::ctch of 'thc e




some sections. f’or £:1 run 'at_ma_clmm dlschargo usa.ng‘,;step‘

installed as shovrn in. fl['uro 5._ ':‘:'. Y

. revisions .‘A_,"EB;,_;.G_

,'_fand (D *be”ing -.omi*'stie'di)»., R
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B, RZVISYONS A,
DISCHARGE 10,00

C. RECULIENDED DESIGN. D. RECOUMENDEL DESIGK.
DISCHARGE 10,000 C.F.S. DISCHARGE 6,000 C,F,5.

REVISED DESIGHS.
LOOKING UPSTREAL THRCUGH CHUTE,




rune -of ‘8,000 Cefuge fad: 4 ooo 03 Tise- Pﬁ&%é};mp;;s_;

“maximum dl.scharge. For “the rccomonded des:.c'n, ho*rever ,ﬁ,it can bc'

isfactory at.all - schargeu. A .,ke..ch oi‘ tho splllwo.y 06 Irecoxmended

is shown in figur- 5. 4 -@ravring of 'bhe orlglml dcsign is dlse showm
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PLATE TV

D, VIEW OF 9IDE C
AND OVERFLOW SECTIOX.

©. VIEW LOOKING UPSTREAN Tiur - D. SPILLWAY - DISCHARGE 10,000 C.F.58.
PORTAL o Zmy,

RECCMENDED DESIGK.
REVISIONS A, B, €, D uND E.




It wms: .Lound “hm “mtcr i‘lmnng from *the-"or:tglml‘dlvers:,on S

ect

tunnel to ‘the 16.a—foot sp:.llway tunnol produced L lnﬂgllgiblo of“

on flow. cond:.-f-:.ons 4n tno lattor




vnriouS'heads._ U51ng thegfbrmu1:

ot which the alscharge lS 1ncreaszng, decreases. For the maxlmum

designed dlscharge of 10 OOO c.f.s., the head on the crest:

feet and the coefflclnnt of dlscharge computed u31ng tha net crést

.erest ‘length is 3.80,




_FIGURE il

DISGHARGE IN C. F S.
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condi“‘lons TICro

rnmr.:h tbc best :Ln tlm cnuto uml tunncl 'nhon 'Lhe 4-£oot _

cheek vms 1nstu.lled 1t rmas adop'bcd :m ’che rocozmnondud das:.an.




e ovrLm ponar

Original f,Des’igii i B

~portal. structure."_ The ~‘h15h veloca.ty‘current unid er.eut Ath

cnormel, Photographs cA and
1ssu1ng from ‘che orlg:.nal'*\ oL
‘side ‘of:.the:‘z.fan;":andithe resultlng "
' rs‘bruc‘bu.re.. Photogruph c (plate ‘V) ;:Lu
af‘terals . » ge: rmalit :
it haf’ not been for 'the board and ’c‘ae brlclcs_shm'm in the:ikphotog;raphs, o
‘practical ly-all-of the sand: whi ch' ;I.S" i-béh:r;}d -f*;:'h'e’m-?wb’uld *=1hn.ve et en ' : '
~ercded, Unfortumtely there were no: p:.ctures ta.Len tc verli‘y ‘che

fact, bu‘b in previous tests mnde vnthout “the - board and brlcks, d:he

16
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C. SAND BED AFTER 15 WINUTE RUN.

ORIGINAL DESIGN OF OUTLEP PORZAL.
DISOHARGZ 10,000 C,P,S.




“the .xportal. chsmon .ms ,1@5'0 .pro*iounced "han-, n

‘erauor, o.nd photograph?B sho*vs tho snnd box ai‘ter "a run of 15 m:.nutas

‘duration,
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.'-Porte.l T

gfter-n lﬁ-mnu‘bei run"{’

I an. attemnt bo 1nerease therhorizontal twajectgry of the»ﬁg

Jdet, e small trinngular ;8111 wms . constructed at the end of the portnl;j:" T

.floor. A... o resul't 'bhe \ra'ber J.nstead of jump:.ng a'l:ralgh'b off the
.end -of the rloor veered 'bo either s:.de, malf:mg ‘the Jet -thin at the

18




e

center and ‘th:.ok a.t the 'sides. Thi 3 weg ‘eknatl

timl desngn of por'bal Y, xhu'l: i'!: dn.d carry to

river. Vcry Iittle: back waah 'wus no'b:.ceable u.trany dischn.rge und R

erosion was a min:unum. Ho’rlue ‘in tho p:l.ctures shcw:r.ng »the portnl '

in operation, that w1th ‘normal ta:.lm.ter the rivor bed undar the '

19
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C. SAND BED APTEN 15 MINUTE RUK.

BECCMUENDED CUTLE? PORTAL DESIGRE.




‘PILATE VIIX

¢. DISCHARGE 2,000 C.F.S.

RECUAIRNDED OUTLET PORTAIL DESIGN.
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in the. protc'cype. It iﬁdiéifpaé-‘

‘blon, end J. M. Busuell and F L. gP.'muz:.o .who
‘The ‘illustrations: “used : in th:r.s report and zthe necussary =ofi‘:n.ce com- ,'

putations: were worlced up: by Junior : Ehg:.neers R.K. V:Lercl. A.H. Ncal,

H.'ls Drewver, and D C. Po.rks.

20. .
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