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Subjects Hydraulic model studies of the Spillway and riveri utlets“ f '
Lanyon Ferry Dum = H ssourl Basin'PrOJe”t* g

approxim&taly 175 reet high with an ovarfall spillway utiliylﬁg & G
combination sloped and horizontal ap on stilling poollfor the

river flow downstredm during normal flo

The discharge from Canvon Ferry Dn |

way aischarging lnto 5 lake, it is not possibia
hydraulic jump with the conventional horizontaii
pool, so the nomoln&tion sloped dpron dnd norlzontul f10ﬂr vesz;n nés

employed. It was eXgect@d that 3 suitaole.hvdrnulic Jump wohﬂd Aorm

on this apron with the t’ll water‘elevutlons peculia' to bhif instﬁllrmij;g.

tion. The stilling pool was lntended to o;erate s&tlsfac R
dischirges up to 100, 000 becona-feet wltn tne t 11 watﬁr level von—”f f‘1,’
Btant at aelevztion 36 | ' ‘_' e “:.. . W
The spixlwny was des;ﬂned for a maximui flood of 5ddﬁ000:séééhd;l
feet, The hié"eat recorded load was 23,500 uecmc.--fﬂet and other l
paxioum yearly flows have been as low us 5, OOO secunc—fect, so it i:‘

doubtful 1f the maximum designed 1lood will ever cceur, or should 4t




the maximum flow will bw of short duration. Under theae circun— SR

placed on the downﬂtreqm end of the stilling pool floo ‘to deflect the‘f“

bottom Ilow upward and produca n bucket acticn to\prevent excessive

scour It was not expected that thp poalf 14

from g hucket At the time the orivinkl desiga W&b 'repursd

concerning tail water 1evels waa lacking.,;‘_ f‘

charses.
The model.
-1 1:60 scale according to figure R Thu:ovefflo

sheet metul. The 4.1 slope 1n the stilling: p

walls were made Pr;m sheet rock.. The horl ontal portfo 0; th‘J ao!

part of Hauser Lakn Dum rese*vo;r. Tha. Tillm”j section,w ‘soldered
to the aheet metal llnlnb of the box anu formaa an eflective‘bulkhea ;
for sealing the mod*l such that all wat :@ntpr1nw the moc *'ﬁussed

over the creat-wlth none-lfakxng,p‘ t the’ sldes or bottom.ﬁﬁ S

Initiil testa. The initisl tasts\cwnsi'tnﬂ'o: v1suzl ooberva- -
tions to determine the deju.cy ol the Zesi: choun'uﬁ‘TL sure
These tests indleated that » sstisfactory gump eouls be maintuined in

the stilling pool for spillway “ischarzes up to 60,000 second-feet




with tha tuil water 1evel qt elev&tion 3650. With floaa in excess of

60 000 seccnd-feet, there was u pronounced surfsce boil or buckat ‘ ”7'A

second~feet. Fﬂows above 100,000 second-feet,with the tail water at 3-_!"x

e

elevation 36%0, cpumed the pool to‘skg-,waut Thi“ﬂresulteé in a

trajectory Jot springing from the stilling. POol and striking the river

bed apﬁroximatelj ”OO feet dovnstream, which’ 14 alloued to“cnntinue forﬁ‘if"

a sufficient perlod of time:wou¢d haVP’produced daeu scour_étu'his

Figures 3 and A Bhow thn model _rr' éméﬁi]anl.uiow- @hdiﬁi@p Qfé;_"
didchdrgeﬁ of 25,000, 50,000, Hnd lOO, 2 At flow o
£,000 2nd 50, OOO second—feet, d good hydraulic_“

since the. outlﬂts were: not oper&tad the;absenve nr ths hﬁlJS Aid not

have any effect on the °til‘inﬁ‘uool performance T

It wag necessary to usa 8 conalderablﬂ 'npth of‘concrpte ovea ‘the
gound rock foundetion to obtaln ‘the A.l sloye st the toe of the dam,_
£nd since the performance ol the pool ®as nct 25 efficient as was

anticipated, it was decided to ch . ngz the slope of the upron to 6:1.




This ‘served to sava concrete ‘85, woll 85 | increaae the efficiency of thei?gf[
pool without lengthening it., The change wey. acromplished by maintain-;&f;:'
ing the horizontal portion of the potl in its o:iginnl'poaition‘an o :
axtending the. 6:; slope upstream towaraa the toe of th dam until 1t"“

~ became tangent to the new location of the ao_foat radiu' curve’:lvffm;}ﬁ*t

-tr;ining walls ln the Btilling pooi
installed at" this time were, o' the
figure 2.

' Tests leading,to the recommendeu spillm-

the. revisaa model inuzcated that aiscb fgin :

tally, without the use: of the beavertailé tol‘h;_

aatisfactory provided there was no flof:

beneath the jet waa evacuated, after which tlme the outlet Jet.wm

be force " back to the face of the dam.f Operation under thesé'con-v:‘ﬂz -: ‘
ditions will produce vibration and possiblv cuvit&tion, neither of‘l“l' '
which is desirsble. The outlets and the qnillway sboqu not ‘be . .
operated simulteneously. exceot 1n an emergengy where the additionll -
capacity of the river outlets‘la an absolute-necebsitj._‘This should

be resorted to only when thé‘riverrdischargé appfoaches 200,000 |




‘ﬁeéond-feét._ The outlets could have been dasigned to fu ction
along with the spillway by oroviding aeration to uhn undarsiue of:gﬂ
the jets. This was considernn unnecnss&ry because suff1cient fi'
bility of spillway operation ‘was vrovideo._J _"¥ 1 be:.

more fully later in tha report._g,\*A‘ B

adequate.‘ opecidl vents will not

gatns arn not anown on - Figures 

of the renommende design With‘:“““fm-

and their- 1nstallation would not have adued anythlng to the study

The results of: tests to determlne th~ adenuucy of the 3tilling o

pool are: 8h°"n on. figure 7-. ‘The- curve labeled "satisfactory jump,"iﬂf""

repredente the minimun water surfrce at wh1Ch the conveﬂtional tvoe' _
of hydraulic: Jumt w11l occur. The cu?ve lebeleﬁ "nranounced hircket
ectlon from stilling pocl 5111," indicates the minimum tail weter

allowzble for a particular discharge which will not cause excessive




scour in the river.? At uhe low stago o:ftuil watﬁr, tne pOul.,idu

not aweep out, “u* therc wao inuuf’ ient deptk uO cestro, the bottom

of movement af beo materlal occurr q nut oennv

at'uhy oaint .

Tests leadl nﬁruo the. recommended ouulet‘de51gn.

dﬂtemne tbe fopc‘t Of ﬁlsch‘_rélng t}'\e .

9mon%truted th ’ﬂece¢51tv of pT: v;d;ng ,Qyj

1lize the f10u ; hout \}e“;

stilling ha:in. OperJtlun in this«man  &’ ued the 2 .asited mmtar- f;
iul to rotate slowly on tne aproq whi X e ﬂlloweu to éontinuajfor K
& period of time, m;ght cause ero&1g ,of the éoncraté:apron.. As?; ”{
originally desiznec, thP 1n.s“maﬂ1 te Q?lls Etunnn d to be bfllllng

+

nool sill, with “ha tﬁh tz» wal;s'ﬂt +ﬁa-ée Ler uurlace elev ion f 
of 25650. Test: with the mocel showed tha ﬁhe nownstremm 4& ieet e
could ve removes “ithout impuiring the wotion in ihe pool.: The model

with the river ouilete'dischurging {s showr on figure 10A. -




changed the direction of flow.,3
vflgure 2 indicatad unstab a flow at tb

At times' t,he flow would opring res £ the int

it to dEf&tP.

reduce to that eculvalent to the”'
type. : B S Ly

Similar intnrmediate trqining valls were. used‘ut'uarshalleord

Dam to stﬁbilize the pool when the two 1arge cen?e”“outlet
perating. These walls had a 90 degree V Bplitter nﬂﬁhettop
bhown on figu“o llC The aame arrnngement was.inétalle 1

and tested. This had 8 stabilizing effectf”n Ahe Spillw&y Low

struct ‘The third splitter, fi”

not curve up tbe face oi‘ the duni : ,

es the prev1oun splittér and w&s parallel to the )

mediate training well.. The negntlve pressures on this arrange n
varied between four and le feet of water, prototy'e.. These negetive
pressures were completnly eliminnted by increasmng the radlus oi the‘u
Splitter from five feet to six fset three inches Bs. shown en’ rigure -
11D. The positive Fressure on this deslgn -varied between two and
four feet of water, prototype,-mith no negative pressures present

at any diacharge.




The splitter designs indicating ‘ae cept.ablo pressure distributious,

all had & sharp edge pointed”into thetflo"'

rapidly in the high velocity jet.fgzﬁ ]
prevant d&nage to this p&rt of the splitt

bility of flow fagulation””‘ he dam.  First
to operate the’ spillway- 'gatea with unifony\__l
nor wili 1t be necessary to operateiall ofﬁt
two end gates may be opehéw 4 e

end gntea oparating.j . SR

. As stated previaualv tbe outletnj’i "“,‘,t be operated simult—*
'anaously with the apillway.f The only exception to this ia that tho _
left end gatﬂ and the right.river outlets, or. tha opposite combina-:x_":
tion, may be operated at the same tino In these instance& there will
not be flow oVer the operating outlets and satisfactory perforuance
will be cbtained.’ ' o L |




 Splllmay reting curves. The relationship ' between the"""‘total head

on the crest and disc.harga are’ shovm on figure"lz Tbi vdata waa
obtained from t.he Inodal by cluaing tha river outJ.ets, ’_ omplstely

splliwsy. discharga data.: It. wﬁs computed from‘the omla

the net length of the crest (meaning widt o piera"excluded) and |
H the total head. (including velocity“ "ea f pproach) above""tha fop
of the spillway crest. ,."I_‘he‘ naxinmm “afl.‘ugg £ he ”oefficient as;
.determined from the 'pbdei' ‘-_nasf:;@é;* f
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Mode! Arransement

% ow Discharge 0,000 OUF

CANYON FERRY LAM - CRIGINAL DESIGN




b Sipygen e {5

¥, - %.J. Elevation 3EL0.00

A = Digcharge UC,000 .
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A - Model Arrangumsnt

B - Discharge 25,000 S.F. - W.5. Elevation 3650,00

CANYCN FEZRRY DAM - RECOMMENDED DESIGN
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A - Discbarge 50,000 S.F. - W.S. Elevetlon 3650.00

Elevatlon 26EC.00

CANYON FERRY DAM - RECOMMENDED DESIGN




A - Diacharge 200,000 5.F., - W.S. Elevelion 3670,00

B - Scour afier flow of 200,000 Second-feet

CANYON FERRY DAM - RECOMMENDED DESIGN
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