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hydraullc research department of thefun tej : c
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;nad35 o
in charge or the researcn departme
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Enginaers, conducte o
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_ walls or ‘the pool &ndfxncraasihg
rurmatlon olxa'relatlveliiqulet hydrauli

: The propasnd Agency"A
uated-.on tnd nerth fork of ‘the Ma
of Vala, Oregon, '(figure. ;)"”
11,700 c.r.s. -Will be passed by
way in the rigs-of:thé" re«erVOlﬂ'”

 {figure 2), - The spillway will
from reagervoir to river, and bite
for the maximun brad!cted ’lood w1
estlmatbd tajl ater curve, o '

» To insure the, isfactory oy Juf' 1ol thest
t0 14vest1bate certaln Vdrlatlons of s ‘esign a. model of ,ﬁe pll;-_H
way was tnsted in. tha Denver*la rator T-'the: U 8t _Buresgu’ of Ro
'm&'tlonc - .

The Danver laborator of‘the
'is housed in- the: hasemeLt -0f; the
‘3). y o nk
ifugal pump ‘which feed”“tw ‘ 1k
the models, -and return’ flumes wWhich! bring tne wate

A

V—notch mpasurlng welr and the pump‘sump

The fact that s nber~ of th= desjgﬂ staff vere - able td
Peep Ain clo e touch with tne 1aboratory stafs and . were able to. Vi
the laboratoryv and. observm the nodel in op ration was oI ﬁreat V2
in Pypedltnng the work ‘ o
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AGENCY VALLEY SPILLWAY
TAILWATER cunve

ORAWN :d; 8.0, . _suBmiTTED:
| TRACED D. W:.s-_ '

CHECKED




_During the perio § vest,
were working,” on two shiftsy Each>crew‘cnn51 sted! of ‘one. *u“ior;1
engineer and-two. laborsrs. Camparatl he: :
design were rin .at. the max1mum predlcte
. Tests of -thé transition: belo_ 3l gatas WET,
‘charnes, as frenuantlyLa set-up which was"
Tow. wag ireffectlve at.

The‘Agency‘Valley:Spillway-modelhwaa bui
1:30. This ‘gave the largss:
the labora ory. - The modelf
 wood ‘and - a. llnlng -of gheet: my al
which were often cnangad“: ]
‘eonerete on ezpanded mgta
!p001 was set inside @ lar
erosion’ below the pool;

Tue s]ope ‘of “the'chut
than. tho designed slope: off;‘;g
essary to counteraut the o

and “to obtalu proper VeLJCltle
The value of" Kutter's haased,

L

the same ValUuONBS‘uSSd for“

Tne. origln

factory.
_'slope

' 3ust belov The- tranv'
down,tbward*tue,sti

ins s¢dps. .

T‘s tr_n51tloa be]ox the : 3 UPpC
chute - wa: rLdeSlaﬂbd s0'as & 50 create auhydraullcif,ﬁ
.of the chuta, uxiun31ve studies vieres then mads’ to 1mprove tha flow -
‘conditions down the chute. “After. the chute ‘condit<~ns wers. ‘settled, -
the pool was changed by maklna the Side"lopes m* ';teeper.nghls .
greatly improved the acthA 41 {the wocl. and incrsa sed the affé ctlve--f
" ness of sxlls and otner dev1ces us ed 1n the pool.- & :
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E. BTILLIRG PCOL ACTION.
"~ LOOXING UPSTREL.

FLOW DOWY ClUY

ORTIGINAL DESIGH WITH LLAXLAL: UISCHARGE.




. nibe o"th ‘
unsatlsfactory flow condltlond down _the chute,
The: first altoratlon triad nas a'more abrupt,
transition, as shown {n''plate IT, :
whlcn served to Lndlcate th'

j“nly revented he T
standlngtwaves oral'rsgularlu o '
-not creete & jump ‘at: low_ro_s
»-51deratlon.‘ The head
then rebuilt. g "” : 0 8, ,
tested. - Numerous'deslgns;lall ofsaisi
- .only 1n'd1mensionsland proportlons
in figure 7 ‘evolved -and: Was’ adopte
-length -of " depressed iloor were £ 8
~than the design cho: 1, but wera’ .discarded
axtralexcavation anchonstructlon”1nvolvad
set-up trlud and'nlate IV :shows the fin

The nater in the original unsymm tri
&s -Observed durlng ‘the teqtlng_of‘ he tran_ltlon‘f
and a 31de roller (vertlcal ‘axig) bl

Pool B
The pool was rebullt to ave. a.g
L CY0OSSs sectlon (Pool B, ilaure 8). V;rl
showed that" Ay, too, was unsatlafactor
bulence .and the ‘high' splaﬂh 7“Tests 00 is.
eral layouts whlch iincluded " stappsd pre sil_

“¥inds of upturned buc*et wnere the cnute eqtel
\ and VI sn07 some of thu varlatlons wh* h uern_trledr

, The dlfferent dev1ces producud va¢1ous eifects,A
quleted the Wnter SdfflCleﬂtly to fona an accnptablefpool'

“In reneral “the hydraullc Jjumnp. Jhlch forms 1n a stilllng,,‘

pool having a daeo trap z01dal cross sectlon is not satlsfactory.‘*”'

The entering jet .ot water is narrow, and tle greater top width of
the pool encourages the formation of rollers having vertical axes
at the sides of . the pool, Thase rollers are unstabls, they splash
high on the nloplnw sides of the pool and sroduce a very augitated
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c. n&m DIS-t!mﬁR. JUKP FORUED P. DISCHARCE E,940 IMCONp-PEXE .
WRLL URGERRAN CF BRANBITICE;
EMOCTE FLOW DOUM GNDER,

ANOTHER MODIFICATION OF TRANSITION DESIQN.







" A. ‘SEP-UT. B, MAITMTM DISCHAHGE.

POOL "B" WITH HIGH STEPPED APROL.




4. SED-Up,

B. MAXTUUK DISCHARGE.

POOL "B™ WITH DEPRESSED BUCKET AND DENTATED SILL.

C. SET-~UP. D. MAXIMUM DiBSCHARGE.

POOL "C" WITH KO APROK OR SILL.
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water surlace in the poc
Pool C

: hn pool was then changev
and nueh Teepar slde slopes'

produce a wider, shallower Jubp.,w
did not apraad the water completely, as may

flars

Several types woi.dev
pool which will. be dlscuosed p

Bare Pool

. The bare stll]lng pool _
sive erosion in’ the tailway ‘or: lea e
figure 8. Plate VI shows thef ;
test.

Stapped Apron L  ¥£

actlon of the pool. R
1gtapped apron could: scarualy he modour'
*viuual oboervatlon,

' Latlons.

!,} R
‘ A

Upturned Rucket

C Several tests er° Tun. w1th curvndfbucrets 1nstallad4at‘.
.tne bottom of the ciunte -'a depre ssionin tne Tloor. of the st1111ng
pool with a turn n-up at. its doanutruam end as 01 flgure 10: and plate
VII. Tnxs set-up prouucad a: varj turbulent pool with a- yrcat dealf H
of bolllng, which was caussd- by’ tue rlvinbhwater ﬁrwn rhe turned—upwa'
part of the bucket, Apparently, the upturned bucket is best suited
to condltlons of hJUn tallﬁate hlch do uot ex1st for tnls spiliway.,;;

Diffuser Slll 3' . '-:  5;-‘f~f S §f 

A4 diffuser sill at the bottoa of the chute did not seem to
reducs the erosion in the lead-orf channel as much as other devices.
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NOTES
+1. These meosurements far rnode| Q= 2 31 c.f 5.
2. Model scale is 1:30,
3. velocity traverses taken with pitot lube.

4. Avaroge cross-sectionol velocity determined

from areo ond dischorge.
5. Velocily contours shown at odg intérvois,.
€. Plotted from measurements of Test Ii- AG-I,
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A. SET-UE. B. MAXTUWA! DISCHARGE. -

POOL "C" WITH DENTATED SILL.

D, MAXTNUG DISCHARGE.

POOL "C" WITH DEPRESSED BUCKET 4T FOOT OF SLOPE




Dentatsd 8111

_ Sevsral d951gns“of,dentated"s1lls andf
biers were included in .the’ ‘gamut ‘ol :badts _
When properlv located, tley produced ‘a: good—lqoklnﬂ‘jum
pool, &nd, kept the' er051on‘cf“theft‘ilp'y at.a minimum
and 12 qhnw the various sills studied,
811l in actlon.

Triancular Sill

It was found that plai
the pool produced excellent- reSule ‘ o
the 8111 next to bhe Pooliwalls were nacessary to r vex
sion caused by a 51de roller‘fopnln« : '
tailwgy, _{

Pool D

CAg a result of the
(Pool D) ‘was “Ubﬂlttﬁd f0r:fur
shorter pool and 1nrluded ‘
(figure 13). & 4s ‘befors;
apron and witlh. var¢ous.szlls
to tﬁosm q;vun by Pool €,

fuser Slll

Ona test,wav
the ‘foot .of She cnute._iThelJ‘
‘but ‘the srosion beléw. the .ei13
alVB, (plate VIII)E :

Hmmdlhmmlﬁmﬁb

. lar sill and 4
.Was recommendQﬁWbecause‘of 1t°_]esser
‘final protonype deSlgn ;
,actlot.

1ﬁf0utlet‘Works:

. ) Tna f‘oor,under;the Jetg‘ﬂhiCJ“dlacnarg Lrom: tne outlet

;nozzles was Studl“d qarolully -and_a-layout propos ed which’ caused .a’
.,minlmum of .splash’ and ‘was’ thouqht to be. exposed to the leaat 1mpact
© from.the free jets. .Figure A5 shows tha: qriglnal design  and the
‘revzled lavout rand fipure 16 shovs how the Jets flow cver it,
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€, DISCHARQE 1,970 SEOGAD-FERT. o ID'. DISGHARDE 6,010 SEOOND-FEER,

POOL "D" - FINAL DESIGN.




C. LOOXING UPSYREAM RORARD FOUL
AVYER A 75-EXNOTR RUK AT MAILON DISDHARGR.

FINAL TESIGN OF STILLING POOL.
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