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Subject; Hydraulic model utudiea cf tho spillwny and outlo wnrk
Scofield Dam - Scofield projeot, Utuh;f;;ig

1. Introduostion.

It will have a length of 575 faet and will'
aebove the original river bed. The prinuipalbhyd‘ uli‘;

structure conniatiny of & transition antranca,“a;
stilling pool, as shown in figure ¥ Ihe lpillwny:wid b
functlon only during floods which hnve been ostimated to r.ao”

Army Enginears.' The outlat works will consiat(of?a»traahrto ttru

a horsashoe-shapod concrehe conduit five feet in diamete';

ty e gate strucuure; and u stilltng baainif”

are glac shown in flgure 1. The. purpose of ths outletlforks' 11

divert the flow of the. river during ccnatruction nnd’to raioal& {' i
flow after completion of the dnm. These twu fqgturoi”warefntudi.ﬁ in

‘an hydraulic model uilt to i noulo of 1 to 50. |

2. Soape of studias. The principal objactiv'far_thn?mndol ltudiOl_

that :they uuuld;pp;#orm thelr roquineﬁ_, 1otiona of puasing‘tha pro:f iy
fdioteﬂ_flpod n£'thd”desigﬁed]io&errdirfe vation e fluw cnndi-
tions and .a minimum of scour in the taili o dﬂlguﬁr!tio ;mtqh;!ng:




selected for this purpoae made tha outlat works ao small that only viaual
abservatlons ‘ware practical» Deapite this llmitation, the studlas 1ed-to f
an improvnment in the design of the stilling pqol for the outlet worbes

made quickly and easxlv.‘ Water wns supplied to th‘{*"

end of the tail box. The tailwnter waa cOﬂtrolled(tolthc daaired:alu
wvation by manipulation of thingate.a Since the outlet studles_wer

sidered a3 more or 1ess inoident&l, only the stilling pool portxon W
built to scale., The outlet upstrenm from the atilling pool waa repra

sented in the model by an - equ1valant clrcular pipe.‘ﬂ

4. Spillway studxes.r In order to highlivh  ény deSLgn'defic

of 6,200 and 10,000 Becond Foot. The perrommoe of‘the entranc

&t the laft side._ The veloei y or the flowfapproaohing,th&ﬁentran

flles in’. figure 3. The operatlon of tha stilling poo
~at even the highest disoharge.' The dlsuharge oapacity-of the apiflwny

~.was more then adequata._ ‘The maximum d681gn disoharge of 6 200 second- _; i

feet was p&ssed with a reservoir elevatlon D 5 foot lowar th&n that oatl-'";
mated for the pnq@qtypg,,ag_shONn in f;gq:p 4,7 “The aoour pattanns shovn s




preliminary test. - From these proliminnry t“‘hs it" yond

tion. ?low oonditima for thi, “entr

lowar. 'I'he right sido or the ontrarme




- Entrence 4 represented an adaptatiun of the douign dQVeloped byf =ﬁ&57'

modol studies of the apillwny for Granby Daml‘whbrein the entranee

Hydraulia model studies ol Grnnby Dnm spillun ﬂ:7Col&h(d@éﬂié’!ﬁ@@?po@;ifv"'

project, Hydrnulio Laboratcry Report Ho. 109'

Entranoa 5 Ill e rafinement of ontranceu4 wherable{
~r.=a was uhtngcd 10 & ulope of 1/2{1 and;t sharp ‘

changa. napooinlly at thn locntlo , fhtha formerfaharp edge.A

faoau of :11 ths entranou trnnsltionl
eithar 1n noment or lheet mgtnl.,

expected thnt the inoraanad rricti hal'd Ag:offora b the roughe sur-"
face would . act ta docrenae tha;ﬂ 14 1

' i: muld pqga the i‘load'

- 8urfhco olevntion of ?36_




toe of the slcpa was made coinoidont with the extonsion of t
seotion of the loft wnll nnd the floor.' Thia change made fll
tions worse; so 1t was abandoned. P

half of diatanca DB. The ourvc wnu dotérminod ﬁy
p= P(x/L)

slight uhtnge was madm

1ng the. oauter of curvawu

tranoes.' The entranca thon porformpd '

flow. In the prctotypo thia’nnuld bo offectod

nppronoh chnnncl; in tha;
the spillwuy crast.




digcharge. Although thpre wns a aubstantial imprOVement in xlow Gundi-
tions at the left side, it 15 Probable thnt the necessary excavationw
would not be justlfied in the prototype.;i" '

6. Crest atudies.\ Detail:d mansuremants af discharge ‘Were. made

in only two 01853; flrst thh tha originnl dealgn, aﬁ:
the final dasign of entranoe and creut as describad_in ‘the .praoe
seotion under entrance 5.1”Any other isolated deternlnatlons of‘spill—

we.y cap&city have already been diucussed in connectLOn with. th parti-

various reservoir 5urfnce elevat1ons,

trance and originel crest location'

toa 45-degreo slope. Since the 1nareaae

toouracy af thm model measuremaﬁtﬁ this deva,a was abnndoned.

7i Chuto atudias. The action of - the ohute 1n the original dosig }
wes satisf:atory exoept for th. aplash agalnﬂt the side walla hy tho ﬁ}*

"wavua gnneruted by tho diaturbnnce nt ths 1ef%'entrsnhe. Hhter aurfao- ifi




dlscharge aorrcaporzding to ,200 sonond-f "'t




in firure Ta In nddition, the dentated

the oontemplated prototypa riprn
yerd. The pool oparatod affuctively.at normal
Tigure BA. Te¢ deternine thg snfety fnctor o

able inorease in’ lccur._ thn tha

totype. A considernble amount of"

dat"t"dt this M’Pmmh we.a aba.ndoned.'f o




sills of this

type are subjact to dmge in the rom-of -deatmctiu'

WwWB.S

the

tween the two dentates. In an attsmpt to crpi

& simila- mannor,
w{shortened to make-




effect was determined by comparing the scour in the tailrace nftar tha ﬁﬁ?;'

modael was operatad for one hnur with a dlsaharge en’
second-reet, prototypa. yith 'the original sill and the
sill. 4 OOmparison of. the scour patterns shown in'figuro'g' i':iaatedx

original sill, It was uppnrent that' ounding or thn 1ead g 'dgﬁ
the dentatea and the dantatad aill, : 3 g 1

let was 1ncorrect1y dosignod. Instead of lpreadinv amoothly 'o.fill

ﬂc.untar along tho Bidﬁﬁav When the outiét pool and ths hump:ﬁore revised




tively.

11, ‘Conclusions. Aa a rosult.:f t

1430

the lelt side
trancers;‘butu
installation.
(2) The
by movingwthei
the discharge ‘o
stiIl‘oapable‘

, erosion o; the dontates oan

than normal..




(7). The revised stilling pool ifor the
smoothly and‘eff9°tivaly{ R S

The final design of spillway

f@nﬁ”6ﬁtietﬁ§dr?h‘in§prpo atingfmoa
igﬁre 10 -

of the improvements is shown 'in r
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(A} Entrance 1,
original design, looking
downstream, discharge
6,200 sccond-feet.

(B) Entrance 5, looking
downstreamn,

(€)Y Entrance 5, looking
upstrean.
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Entrance

Entrance 7, looking upstream.

FLOW CONDITIONS IN ENTRANCE 7+
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(A) Normel tailwater: Spillway Q=6,200 s.f,3 outlet Q=600

Tailwater 3.7 ft, below nermal, same discharges,

POOL ACTION AND TAILWATER CONDITIONS.
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SCOFIELD DAM SPILLWAY
COMPARISON OF SCOUR WITH ORIGINAL
AND FINAL DENTATED SiLL AFTER RUNNING
ONE HOUR @ 1.26 CFS. (6,200 GFS. PROTOTYPE)
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