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[ UNITED STATES
DEPARTMEHT OF THE INTERIOR
" BUREAU OF: RECL&HATION ’

: ~Brunch of Design and Conntruction '
o Eng aeering.-and:.Geologiocal: CQntrol
- ~and Research. Diviuion ' B
‘Denver, Colorade = ¢
“Jamary 4, 11946
Subjeotg Hydraulic modol studion of the upil
Mountain Dam = Colorado-Big ThompSo

1. Inti-odu otkon. Shn.daw Honntnin Ds.m wlll

of Grand Laka. Colorado.v Thn:’rinnipnl hydrauli 'faa ir

lPill‘l‘&y will ;bﬂ.-gn ‘Dﬁfleﬁ:'@; hi"h"illai‘unotio
the radial E&toa are oloned. L A

!"\.

-of the upillunyadosign.'

2. Summary._ The modal tests indioated th
‘tion funotioned ‘gmoothly. both with ;and wif
‘It was found that the orest had’ to ;::mntjt
“to. thiava the rsquired diaoharge onpacity. U."'
. .and- Ihortanod and tha dent;tel wore ro""'ﬁ ”‘

 -conditiona An- the ohuto. Speoial tosta ware made to:s_ 3 ie .
litieu -of - dissiﬂating ‘the -energy. or thn wuter spilling duwn ths ohute by
‘means . °f 8ills- Pllced transverse to: the diraotion of flaw.' : i

Model detlils. Tha oxtent of thc mndal uhioh w:a oonatruotcd :




watar level. Some of- ths dotnill of the mpdol cunatruot
Pigure 3,

N Tuat of originnl deaign.‘ﬂ

defects in ‘the original deaign, teat wasiwn 3
ponding to :10,000 socond-fhot prototypo, :
‘prototype fload. Entranae oonditiona%' _

flgure 3. There was somo diaturbnnoe onﬁt,;}f ;_
tioularly in the vicinity of tne piar noaef”"w
tude. '

mniimum.
Flow down the chute Iaa quite amooth
_the freeboard was. nmple, as - ahown‘. n

ing the aokion of the pool

Hore detailed utudiea of oach °°mP0nent part wor: smnde; ‘nd;th
will be discussed or aeparnte hnlding,,}h.;.- : sy

‘ SQ ;Entréné .udica.- The portinont detailu of the origina J.
trance are - ~- 0 figure 1 nnd nn onlnrgod dotnxl of the . Iaft~l1do :
4is shown in -8 2. In: tha modal tho transltion saotion waa uon-

-Atructed by soroeding medium -Bravel with 8 ltrnigbtadga betwu-n tho

-apex.at. olevation 8370.08 and -a parnbolic ourvo laid" out at olovation N

' 8345.0 acoording %o the dimansiona shown in figuro 2.‘ Thisﬁpntganqnx

-

.2.
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WS aatisfactory in 'the: high~disoharge test and for;smaller disuhargou,‘ ﬁ

with ths redisl . ‘gates lowared to malntain the r”’f'ff“ evel ‘at alavn-:f”*“

‘tion 8367.0 whioh oorresponds to tha propoaed‘ rototype operation, en~"f*”;
‘trance cond;tioua wars - oven better. With the gatos oompietely flbsed :
and the outlet opened the disturbance at the antrance”bf?ths outlet con-fﬁf
duit which is looatod in the nose of the pier-‘was h&rdly'noticeable. S

6. Crast oapacity atudioa. The capaoity und thergharaoteriatich‘

'of the orest warc studied by va:ying the disoharge,_fi at with the

‘spillwny uncontrolled ‘and sacondly, with the raaervoir waterhd “_:ﬁ;”“""

N

apparent that the crest coa icient s lower thanhnasumed 1n‘tha_de-_ﬂﬁi

" aign studies, - sinco ths reservoir water aurfnua:requi ed'to passa 1

aacond-feet

The eoefflcient of tha same crest without pzers as”detéfmined by othar

modul axperimenta was’ 3 50, which was the value'ﬁso

-orsst - one-half foot, prototype, to elevatiOn:8348J0,

6, :Other revislons nocoaaitated by this ohangeﬁ re-.g oishawn in iguref“gi§f
6. ‘ AR "f’ L .ﬁ“ ..‘F-- o S ; :.
*Although the‘modél was not daa;gnsd for a ualibration'test Q the,;kﬁ‘

. radial gates in that o, prov1sion WRE made for holding the wnter evel. - -
in- ths head box at a given cOnstnnt level, some data. whiuh might ba”uaa-?ff 3"
ful for operation of the prototype were obtained. For any given &is- S

uharg- the two gates were addusted to-the sama opening such thnt the

reservoir. watar surface -stabilized at an alevation 19 feet, prototypo,
‘above the alavation of the apzllway oreat. The . data .are ahonn in grnph-




ioal form in - figuré 6'.j Sinou the modol crest was

in the reservoir level. When the gates war
model, or Q.2 foot, prototype, the reservoi
‘until the gate bottom waa elenr of the wnte

region,

7., Stilling-pool 8tud1°30 During thn

feet, as: shawn in: figuro 4. Tha perfonmnnce'of.tha_revised atilling'
pool was. equal to that of tha originnl deuign. When the tnllwntor larolf
‘w8 ‘lowerad 4 faet, the pool utayed full, us shown in figure 3. o

Dentatss and. a.dentntad A11l, of n naw-typa, dcvalopqd in th. @_,H
‘studies of the- apixlway for Scofield Dam wars installed and 8 taat

*%Eydraulio Model .Studiss of the. Splllwqy -and Outlet Works for: Scofiold
Dam . ~ Sooficld Prqjaot. Utah,” Eydrauliu Laboratory Roport RO“glﬁo.




tiveness in tha stilling-pool aotion.y Sinc  the sfi

final daaign.

'8, Studias df'tdbuf. The tandencyaoffths wutar o saou the -be

to a small area on eaah aide of theiatr
the water entered t\e tailbay.‘

appaared to havu ueen incrensed by the ohange.

the rollers by axtanding “the. vertiual*ui e,wnl

equally fruitleas frum a praotionl s+andpoint. ; -
appreciable effact,. tha wall extnnlions had to*%":'”nlj"ﬁ
ffeat lqng. Hith cxtensiona nf thia hei‘ht and

9. utlet. atudiol. In tha origin&l{dn, gn or'outlot the di

a8 showm 1n flburo 1.. Boror ‘A

,1ocatian on the ohuto with anvopening 24 1hy‘43 inohea at alavntionu
;8325 0. In thn tir!t dasign.the opening had sharp edges ﬂhieh crcntedf
8 disturbanoe at low npilluny diaoharges. Whon the downatraam edga wns
rounded. as- -shown in figure 6, dutnil K. the disturbnnoe uan«olimintted
for all flows.; It-was also ostablished by the tonta that the outlot




shifted to. elevation 83"6 O, as ahcwn in figure 6.

10. Speoial tosta or enorﬁy diaaipation Qy aills.

this model was usad in cornection with*another*” ]

deorease in energy ocourred.‘ To gxploit the P°331billtiaawr_zu""”’
sipation, a series.of tests was made in ‘which. the numbe’

of the aills were variud. Theae sills ware;rriangull

stream faoes vertical. In the two siza

of the horizont al faae variad w1th thf: ’

811l waa 100&ted.

with and'wlthout sills._ The measuremonts‘wer

4. The enorgy haads and th fol filer be

nations of sills, where thg” uuntriegan:nt?staticn 3+7l 75 ‘are .shown
in the rolloving tabulation for an unaontrolled spillvay with!n‘_is- G
charge oorreaponding to 9 000 SQcond-fuat, probqtype.'i“jh ' 2]




‘Condition.

No sills S

2 sills at 1/4 inch

¢ sillsat 14 dnon | a4l
6 stlls at 1/4 4neh . | 1378

16 8ills at 1/4 inoh '{”_H
7sills at1/4 dnon |

7;}(35;1113,gt 3/ inchj‘? f‘:; i

(4 sills et 1/4 inch S

its sizo, uould bear further 1nveatig&ﬁion.
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OFFSETS FROM LINE AD S
X Y Tz T s%)
'9.00 | 0.05 37;’9‘0 0662_‘5
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| [8Goo | T.85 | 6530 | 0.384 |
1 | 8500 | 1556 | 68:64 | 0.365
66.47 11692 | 69:62 | 0.360 i

| Equa'hon for offse’rs from Imeﬁ
C elemen? frorn E toB K m

i Slope of straight line
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OFFSETS FROM LINE AD 5
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FIGURE 3

{A) Flow conditions at spillway entrance,

(B} Stilling pool - tailwater El. B332.50 (c)

Stilling pool - tailwstar El. B%28.30C

MODEL STUDY - SHADOW MOUNTAIN DAM SPILLWAY
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