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.of &7 fest (Reservoir Elavntion 555) and ar cnprcity or'approxi-fi

-ately 700, ooo acre-faet Figure 2. shoms Q. secticn and plan
\

of the atructure.




!s

trash which accumulates behind tha non—overflow sectionsran

will alsc be: equipped With a: nﬂvigation lock. The reseﬁv01r;;
when full, will be about 85, niles long with 2] m;ximum dapth | _
of 57 fept (Roeservoir. Elevution 555) und a caprcity of approxi-:”
mately 700;000 zcre-feet. Figure 2 shows a secticn and plan

of the structure.
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- Mexiwur: racorded flocd at or .
‘Murch, ‘19, 1397 _,,465 000 S

Avernge recorded flow :f'c:c.s

ential - pressures ‘tha't, might cccur when the gntes ware operated{i,;Ff 7f5

Studies ware made on-the - crest to detennine a coerri-‘,f'
cient -curve, to obtain @ satisfactory program for operatinb

the gotea, -and to obtain a- dischnrgc diagrﬂm to be used by




"No. I). Briaﬂy stated

.scour: protection.- ‘I'he type applicable to *thc ,varicus »relations

of -the- elevation\oi‘ tha tailwatar rating curve are given on

"Page: 2, -Appendix I.




therefore, is in Gase I  1ppéh6ik I, 1R

Elev. 541 fmdsprovidinb forq :
wEhon: mazimum hacd*of 14 reat. aith this layout;aalength}or

.spillwey -of -3, 500 feet was necesaary. Estimatas showod 1hnt, .
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sufficient depth to mnintnin tho, ‘“'

‘1eva1 for all diocharges up to the "

4 shows thet & depressed pool forned by;excevatio t.:place the

apron ot Elev. 487 Vould produce'a"ump for;all dischnrges D

to '700,000 second-faet.
As - the tailwater rnting*curve isrimport nff‘njdater-
‘nining the action of the stillln& “ool ;1t wns constructe t

-accurately as possihla.‘ Up to Cischnrgo of 518 000 secondugﬁ:

feat, the elevation of tae tail?atur ‘was hascd upon observation};pf

.of actual flucds. Tro value of - roughneas or the river vhannel
was computad from the observad dischnrgc nnd tho channal -8lzea

as determined by.surveys. The stages which would be reached




shown"on‘Figura;S, ”~5'f

The flow of water for 't}

"by'hand?dpgratéd:gdtéé;iﬁfoT
‘a cqncréte'ﬁair'chanﬁélji§%f”° ‘
3 invhes'doep. “In- the sifel’_;{.

fron uhu woir- Wns a bj—paas.

hsad .on t iR wnlr was observou by ﬂ‘hook gare ‘nu:a Cornellﬁtype
Tloat gage. The'g ges were ! locatac 1n stilliug roL
by 24'inches,5connectedfto.the.wair.chapnel.by;quipe. The woir

settings nand weir nre _shown in'tha;frdntispieca;‘, " “0&61  '

dischnrge in ‘tho case of ‘the Wheeler model Was: measured by two '
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Profiles of the water surface a.na erosion ere :m’éi:’siife" f:'b?::a'z
point gage. Plate I. shoms the gatas‘anﬂ typ c.i‘"recording ap—-
paratus .for: satting thc Tainter g-:\tes. .

}3. The’ Moaal._‘_

‘Due to the excessive langth of the c‘.un and’ the




' -similitudm The relation of he dimension rand
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~iPrototype

Length, 'ft. o 6,356
Gross Spillwﬁy,gft;_‘jgﬂ{;: 
Not Spillway , T, 3 a ,400 “
‘Height, £t. . L 50 '_ .
Gate Length,:ft,fl:‘;ﬁ;'i€;0;  :;f
Nuober of Gates ; ﬂ *;:; ?§0ﬁ;
Fall, ft.  }- ;;£ ;%4;;;fG§
Velocity, f.p.s. 'V:, K. f§§?“:

Design Disckarge, - el
Second-feet. " 650 OOOQ

To: axpeditc tosts on t a ﬂeqign{ £ the

go as not to. ualay construction; ihe}fifﬁtf@d&é:

wooden underatructuro covered w1th sheot netal wn ;use “for.

Tests 1 to 66, inclusivey

The soction was bolted to tho floor of the three—

The rodel was mﬁde wntar—tight by soldoring the nds o:the™

’f

Tlune . 1iﬁ14g. The aprons ﬂnd buckets were:zmde T galvanized

iron to facilitate fastenirg tha basc of tre model

floor, Plers of redwooc were fastened to tho crest by scravs
thfough “the covaring‘into“tha-unnerstructu;erof&therumdel.'

- ‘ ' S e
The gates were made of heavy.galvenized iron:rolled ‘to the

proper radius and pleced in an arc-shaped grooveiinithe.pieré.




saMe . manner 08 the first mndul. The upstream nnd Lawns

faces, of galvaniza‘
scrows., The: redwood creat trontea ith hot linaﬂed" 1l,‘

wns -Fastened with screws tc the tops of tho‘banx

wetor-tisht jointa betweon tha crest and tha faces were mndewhgﬁllhza

by rabbeting the crest angd. fastening tha edges .of ‘the., gulvan- -

ized iron with,scraws into the rabbaet. :Piora'were:also:mada

-10-




totyps. The aprons tested 0

divisions. 'Iha mujor problam wa_

dam or. surroundings. ,Tha following 17: an! outlina oi' ,thc Jpro- .

blems investigated by means - of the model e
A. Type of Scour Portaction.
L(l) Four: General Types. -

Shaping the bucket 40 throw tha over- . :
-falling -strezm away frqm the base of \the dam.

‘b, ‘Raising t.he tailwater level by a: secondary
.dam. .




‘B, Intarmediato Traininm i
(l) Differantial PreSSures::":'“‘=z“
(2) Usefulnesa f‘”
G;>P13T'5tudies;;Hff; i
{1)" Design of Dmmstre_m Nosa

D.:Crest: Studies._'_l.-=r”'

{2) Dischargo Coef‘icients.;
e First MOdel.‘;ﬁ‘ :
b Finﬂifdasign. @?.;,f¥' fl?:Y?
{3)" Dischargc Di:ngms. i
" G adjucent EgteS mischargin;.
b. Aﬂ;ecent cates not d1schﬂr°ing;;
The four types cf protection f%mﬁc sc}I» oqditions

werc all tested and in soma casos cOmbined in.order to 'zprov

the conditiOus in the stillzng pool.ilMany major forms W

nlsa: tested rith o nunber of different sl'm.)es;r
B /

For- tha studj nortdining to SCUuL protccti n;Qgravol

was uscd to simuluto tha river bod downstroam fram the npron.f‘,,“

In pravious ricdel studiaszin~tho,lnborutnry,~aome:consider-
ation hes becn givon<this subJ0ct. »Conciusicns,were’that~the_

size of maiterinl should depend upon the seale ratic of tho




with the above only:zs. a E,uide.v
that 1f. sntisfactory conditions coulu*be btained wi th matorinlv.
ropresonting a river bad, compose terial such 8.

boulcers &nd graval, a cartain factor‘ {'f ufety wus *taken iinto

horizontal: str'lta fairly wall bondod ’togethor Tv’ith a- sca..la

ratio of 1: 36 for: bhe modol, a; gravel ontainln{;‘soue"'fair'sized":
stones was used. Even vrith tha size useu', it i.s olisved ‘to.

glve nerc severo crmditions tha.n will be enc' unterod s

The: size of the graval ».,_ ohte.inad by screen nn-'

alysis of a representativa samplo e.nd 1s shown ,by the rollowing

tebulntion:
100% passed a 2--:|.nch mesh 98, 7% a lg—inch 91 9%
a l-inch; :81.8”’ a —’i—inch. 708 & %—inch 51% a. S/B-
inch; 37% a No. 4;:2B.2% a No. 10; 15.1% = No. 20;
7.4% A No. 30; 3.6% a No. 40; 1.2% 2 No. 50; 0.55% a

-




Cond. Max. . o7
‘Ne. - :Disch. :iCrest:-
-Bec-ft, ‘Elav. . i

700,000 535 555

‘:'?00‘;.000 -
700,000
733,000
xeso,boo

650,000




Seteup: LBVBl Depresaed Apronu'

Set-up: Lavel: Depressed Apron a' '”"” fif “484»with thc

‘Rehbock. Dentated 3111 (Figur 076, " Tést ?) e
The’ purpose of this test was to datenmine.the mnst,g _ -
satisfactory position of the sill.f The design condition Was‘ :ffl<L L
changed before tha test was finished. i | |

“Past No.15A--Design!Condition:No.:2.'

Set-up: ~LeveliDepressed;Apron;afjElavationa490. ‘Three tri-
angulnr sills:suggested by Mr. Savage (Fig. 6, Test 3}).

24
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‘Set—up.: I.eval Depressed *Apro F_Aas‘i-Elev

-dlscharges.'”"

Test No. 5 '-':Dasign Gonditio N

Same purposo as inJTest 3. e

_Smne :'resu_lts 5 ,asﬁiin"iTest,-sl_ ‘ S

e




Set-up: Leval Apron at Elev.“49 ;wit' e

pool depth:was sufficient to ohta A1_ “1“T _':?”

sills at various posivions.:;

Set-up: Level Apron at Elev. 49 M'w‘r

¢ost and because: it would orfar difricult'iin construetion. D




Test No..8~— Design Gondition No.a

. Set-up: Sloping Apron at»Elav. 490 with an :Béfoo..radius

buckat 44 1 alope and avtriangular 3111 Figf 5.3j

Taat 8),,?35=‘ S ;
e
relevationrof:thet§p£$ﬁ{t ‘giv
The 'best showad tha

tions if lowered SllghtlY.'::

The purposa of th1s test was to,datermlne th ﬁ‘7f'”
tion of tha bucket requ red to giva best rasults with normal

tailwater conditions.

The teat showed unstable condit1ons and exceszive

erosion nearr the dam.




Test No. ll - DnaigniCondition Na.,

‘Sat-up:

Set-up:

.deeper and : farther downstream.

Test No.*ls -'Design‘Fondltio ‘No.

Set-up: Same‘as Test 11, exceptzradius?'f ucke

downstream.‘

Test Nb. 14 - Design;COndition‘No.

Set-up: Same as Tbst 15, axcept'radius 'f uck

with. lip on: El.l slopa toiElevh’504 (Fig 6. Testfl4)
Sama DUTPOSO 88" in Tostilo.:f

‘Seme results as,inﬁTsstﬁlﬁ;exéépi§@r§$i@nEiégfa:tﬁérff{ﬂ j,3l?ﬁi

downstream.




.sgt;up.

Same as Tcst 131 excep\ trajectory-shapcdrlpron
i

gset-up: Same as Ebst 15 excaptxtrl ngularfjlll &t nd: of :

Set-up:

Test l?)

The- purposc of thls tast‘wasrto detormzne whethcr the

L

set-up would be satlsfactory, and if so, at what elevation it o

would give: aatisfnctory eonditions with normal tallwater.
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"WITH SSILLION 2 TRAJECTORY SAPRON'

DNI::PRosronw

TEST<

TEST"NO IB “W!TH TRAJECTORY#'APRD

gy
S LOPE WITH ETRAJECTORY APRON
TTEE g:r %"6 ?Ammuurusu_u SON, LTRAJECTORY FAPRON

NO.ITEWITHOUT. "TRAJECTORYAAPRON

({32
- For #estiNe: 19, Y
"‘7Far testNo.20;
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]
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The ‘test showed iminimum erosion ‘end ‘satisfactory,
-conditions,?however;fd@apaé#¢a¥é%iqnfétfih9?,oéjdf he dam as
sti1l- required. | i

Telt No. 18 - Design Condition No.

.Set=up:. Sams as Test 17, excep forf‘urva” apron extended'down-
stream from bucket*li (Figure ). o
The ° purpose or thi'~$est WA s to raﬁuce the réughneés‘“
of the tailwater surface. : . =

‘The test showad that ba ondﬁtionssware 'ntensiriedﬁ

Samo purpose as in Test 3.
‘Same result- a8 1n Tsst ﬁq‘_

Tast No. 20 --Design Conditio 3

;Same a8’ in Test: 19 except““z-ruot 4118 (Fig.

_Same purpose a8 1n Test 3.;
Same Tesults. as 4n Test 3. '@fi

'Test No.; - Deaign Condition Nb. 2.<. ;”w

_Same:as Test ‘19, excopt sills 13. 3 and 4% feetf"
(Figure 7_{, Test ;2_1"@ |
Same purpose as.in Test 3.

Seme results as in Test 3.
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‘8ills, .

Test No.- 22“~ Design Condition No., ;"* 7{§¢_«

Set-up:

Seteup:

Set~-up:

(Figuro 7 Test 24)

Tho purpose or this'tes -

was ‘to make “tho:socond ‘sil

more aotiva.

‘The ‘test showedl:no difference in the actionof the

Test No. 25 f- Design Condition No. u-:

Set-up: Same as Test 24, axcept trajectory shape shorténad

(Figuro 7, Test: 25) Sl

, Samo purpose as in Test 24.'

-Same_resultS'aSjin“Testf24.

—-33-
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Test No._ 26‘- Design Gondition No.‘

Set-up: Deflacting type bucketfwith orizontal apron_ t_ﬁ

Elev.,496 8 and breakors’(initial type:diffuser 311

suggested by Mr.‘Hornsby)

The purpose of this*tast 8 to'study the uction of

this type- sill and to detanmin"

The ‘test: showed that thisjsill offorad ome: reduction;

in excavation’ and aided in the formationio i ;

not enough io balance the cost of the sill. This 3111 >a
the advantege in thatf t:did not depend upon direct 1mpact“
for 1ts;action. U; ek e

Test No. 27?

Set-up: An 18-foot. radius buckat“with 4 l sloping apron to

Elev. 487 with e S-foot triangular 3111 at ena'

(Figure 7 Test zv).-,ff:;r

The purpose of this tost was to: study the action:of
the 510ping apron innrelation to the ormationiof-‘“ drau-
lic jump. ' :

The teat showed that while conditions wcr

good as desired, thare:was: a possibility of obtaining an inh:

provement by 1ower1ng,the<apron..f




Test No. 28 = Design Gondition No. ﬁr

An lB-foot radius bucke‘,wiﬁhxs luslopin

llev. 487.5 braakerrblocks and B-footA_ill Figur 7;@- |

Tha purpose of?this
without lowaring the apron

The test showad insufficient

Test No. 89 Design Condition'Nb. 4.
Same &s 1est 25,:”"i°;'
‘Same- purpose as 1n ;ast‘ B..,;.’J

Same results as in‘mest ”8.‘,,

Test No. Sov—sDesign Condltlon No.‘
-.1Same a5’ Test 27 ‘ffl : Ry
Same purpose asﬁinﬁ:ast 27./
: Same results;as‘in Teatﬁérfh

Test No. 31 1= Design‘Condltion No.=

e foot radius bu”kEt?lith 4 l sloping apronjtoi‘

'-Elev. 487" and S-root trapazoidal sill;

3:1. slope from top of 5111 to Elev.IQQB (Fig.l 5L__ﬂ“£;',;5i .

Test - 31)
~ The purpose of this test was to furthar develop the V_Liff:

poasibilities of the sloping apron.




Set-up: Same as Teat 51.~

incomplete. Supnraeded by Tast 35

:;?' Sot~up: Apron with: 4 1 slope tangent ati ppor and€' f,_,

Rock on. 3¢ 1 slope to Elavation 498

‘Seme purpose &s-in ‘Test Bli ..~ .
The test showed tl_:at the: de_pjth_ of

cient at maximuh'diséharga;




. Test No. 56 -rDesign Gondrtion.No.r
. ."Set-"-up’ H ' t ;

Sot-up: Sumo s Tust 35,

",T'e&f-rNo'. a - Design condition iZNo

lic ~jump to form. Thls deslgn was tontativalJfreconnwnde as

‘& general type of scour protection Bubject to further develop-""'ll\

‘mant,




 obt Mo i3s
.Set-up: Snmd ua ;53£“38

The purpoae of
wator elovntion ut whieh

The reaults ar : ’

Set-up: crest designod fo,w‘v

’ raised 9 feet.. 7?T-‘

‘Sete-up: Same as Tbst 40;5 xcept gnte:re

Set-up: Suma a8 Test 40 exaept gata raised 3 feot

Sum° purpose us in Test 40.

Sama purpoae as in Taétx40.

Tasts 44 . 45 46 and &7

‘These test nnmhors ware aarmarked Ioriuﬂ&itional S

calibration tests similar 1o, Taata 40 to 43 1ncluaiva.  
Bafore thay -could be made however, the first model wsa re-"f

moved. .Similer tests- HerQ- mada ‘on the finul model. L




Tss‘b No. 45 L Dcsign Gontition Mo, 6

‘~Sot~up:‘

'pnrticulnrly with o flnwtof 6b0 OOO'sacond-feet'

The test showoﬂ thrt conﬁi%io_SHWQre so#éﬁhbt m
,provnﬁ ‘but the oxcnvntion¥rbquir€6 ot ‘the oo Dfithﬂsﬁﬂm
too: Paap to neot'the requiremsnt of'thc

‘_ Lost No. 49 - Dosi nXCon,

fSet-up. Same as Test 48 excapt 77 6—

(Figure 8 jaesttég

Test 38 and thu requiremnnts>of the design offica as'to?fﬁlndfgﬁr’;iL

ation. conditlons wera satisfiad The 7? 6 foo» radius’buckat
with:8:1 sloping apron and norizontal apron at Elev. 484 O was
-edoptod as tnc 1inal uaslgn with the sill lay—out still subJectﬁ

to changa.
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Taat No. 50 - ’Deaign ﬂondition No.

ms‘L No. 51»- Design ond:’ tion 'No

Set-up: Sama as - Test 50 Fexcept avemcnt 10pe,
(Figure '8, Tes‘b 51')
Same purposa as in Test 1504 3
.The Jump did not I‘orm on tha ‘apron _ ‘t__‘mcdium i‘lows.

.Hydraulic condltions were smoother d:han with th

‘1\1

when tho - Jump was formed on th, apron.,k,. - ‘,

'I'es'b No. 52 - Des:mn Condition ..No. 6.;_

Set-up: Same .88 Test 50, except pave:nan al_opa mas 2'1"
(Figure ‘8, 'Test 52) i
'Sams-;.purposa &8 -’in ’;Test 50 }

Seme results as in Test 51. ﬂ o




”Set—up: A

‘(Figure B Test 55)

Same purpose as in Test 50.

Same results as in’Tost 517

Test Nb.

‘*neaigp Gondition No ey
s ‘ o ﬂ BT ER L
.SGt-up:;;Same as’ Tast 50, axeapt"lopc

v(Flgure 8, Test 54)

‘Same results aatln'Test:Sl.

Test No. 55 i Design Conuition No. 6. [

Set-up: Same us’ Tast 50 wexcept'pavament”ﬁas parabnlic

. : shape ’,{Figurefas \.Test.‘ 5_)‘?, o

‘Same purpose asf ﬁ:TBsiésd

Same results us inzTest 51

Set~up:

Sama purpose as in Test 50

S'ime Tesults as 1!1 TGB‘b 50.‘7 AT P O

Test No. o? - Deszgn Condltion No. 6.;-'

Sebt-up: SameAasgxest:56,,oxcapt l slopa pavament
(Figure 8, Test:57). .
;Same_purpOSe,as,in Tast .50.

Sane results us in Test 51.



Set-up:

The pL cae of this teef»waa to meke ‘further davelop-ﬁ

1y too expensive

Test No. 59 - Design

Set-up: Same as in Test 49 excep

Elev, 487 0 and top width of 4.

5feet pavament fon /23

siope frem top of 3111 to’ Elev. 498& ig;‘B Test 59)'53;74“"

The purpose of this test wa o

the pavemsnt in conjunction w;th the

flg.l sloping éill,

This pavemsnt did not_allow u*natural:rotrogrcssion

of the river bedto Pr°d“°9 Stﬂbl' hYdraulic condltlons, and as]:L“””'"

a result, the Jugdp - would not form on tha apron for mediuml;lOWS.

Test No.rﬁo ~-Design Gondition No.u .,{Nf“

Set-up:

Same as Test 59 except slope of pav;ment was 3 1

(Figure 8, Test 60)

?_Same purpose as-in Tast ‘59,
_ Seme results as in Test 59,

=4 3w



Set-up: Sama as Tast 59,*"’M

Set-up:

Set-up: .

possiblo.

“Tost 64 = D@sign Condition No.

\.

Set-up: 'Same ns’ in: Tost 49 except —m—.h 5-foot diffuser-éif

typa sill wlth vartical upstroamtfaceftFigure 9 lLicd?':ﬁ

Test 64)

Same ; purpose es in Test 58.

‘Action .was aimilnr to ‘Test: 65 excapt thmt tha sill
wﬁé sﬁbjected tO?moreudiract:impact whiph‘was ob jactionabls.
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:SGt-dp- Same as Test 49

Set-up: A 77 G—foot radius“bucket uith"a l_aloping pron.

the apron.for: extrame operating conditions of adjﬁcent'sefs

gates .and. showad;no undosirabla erosive conditions, except for j\?;,:

nximun discharge.‘f'




Teat 67 - Dasign=condrtion1Nb.

(First Tast onisﬁcon Mbdél)

Set-up: 4:l. 58 l sloping apron tangant:ut tha uppar.end

‘face. Rock on B l slopo? rom top of sill at B

1o Elev._498 O (Figure

ment.

-Sume as 1n mﬁﬂt 57 oxcept;‘ 'i%:“p“h

fsill (F*gure 9 Test 68)

Sﬂme‘resulté‘aSziﬁﬂTéstiézgju5ﬂ




Tust 69 - -FDusign Goxdi 1or No.m

Set-up: Same os 'I'est 67 except,with ver_tica' iupstroan’

$0 expansion jo;nt"snacing (Figure 9 Test l)‘

“The " purpose of this test w&s'to ob ain B sqtiafactoryff::fmf

Adiffuser 811l with a fixed number of diffusion chambers het“een?f f

ccntraction‘joints.




charge. Paint tests wera nuda\and;indica

Set—up:'JSamanaszaétf?l,gﬁ#qqptﬁtd

low pressurerarsn.- Hydraulicfccnditions wer_ not nf£3c+nd
by the ceps. Indications pointed toﬁs milnr'rsqu ”

use of a'smniler 3111. ,

Set-up: Same as: in Tsst 63 except 65

Teat 72.
“The‘test?3hdwédétﬁé£1§ondiiidhéd%é;ééﬁgfﬁgﬁit;€ﬁsﬁ.’:
good as with: the higher sill but were superior to any othur
type tosted. .As- thls sill ‘geve- adequate*protection ifor - a11
flows,;including:maximmmidischg:se;dfQGSO;OOO‘secondéfeet,

it was cdopted for use on the Wheeler . Dam.

-49-
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Set-ups Snma as” in Test 75.

-Set-up: ‘Sems nsin Test 75 (Figur
The Purpuse qf t‘-‘xls'__'_u':”'

coefficiants for the firal d631gn.

TE[T Set-up:  Sane as in Tost 73 (nigure“ouf

The purpcse af this test;ras o?o‘tain extansiv

cqlibratlon dnta on the Thinter gate wit dJacent gates

dlscharging.-

A discharge: di grut vasﬁ rep;re_;H#&ﬁ¢b¢fﬁigiénﬁ§;

cc4puted fronm - the cbserved duta._ i



Teat 74 - Dusign Conditicn No. 6.

Set-up: Snme s’ in Tast 75._ Piezome rs?in dirrusion B
g L |

chnAber (Figuro 10 Tost;?é)

ccefficionts. for the rina;ldcsign.
Thls test wss superse d becaLse leqks 7cre founn in

tize flume upsurunn.from thelmodel.,Q H;

;est 76 - Design Conaitionsvo. b.z;
. e ‘
Set-up: Scne as in’ Tost 7‘

The purpose ﬂf t*

cqlibratlon dhta cn the Tninter gates v1th“uaj¢cent;gq;§s{

dlscharging.,‘
& discharge diagra: vas preparec nLd coef*iclents

oxputed from the observed data




Test 77 D Deaign GonditionaNo.

Test 78)

- .\J;Tegt 579 - iesién“ﬁéﬁ'dh o

Set—up. Sama asain Test 73._
The purpcsa of this‘tast was
data for one Tbiuter gate only discharging. ff .f":

‘Scrnie rasults as’ in Tast 75.

ot et i v Ptk e B
B - " RN



Tost 80 - Deaign Cendition No.“6. -
Set-up: bame as in Taest 73. sPibééﬁdtbfs%i@jth@fﬁfffﬁﬁbf

sill.

Ihe purpose of this teat ras t_ obtuin presaurea~

tho upstrecm faco. of the difrusion chudbor “nlla.

‘ast 81 - Deaig;n ch.r‘iticn No. 6.. :
Set-up: TFinul Deaign. |
Tha purposo of ‘bhis tcat ‘was to o ; uin gntaopar-

sting progran.

4 sctisfactory yrogram preperad i 10’ 0bBarved:




19 20 2l 22 23 24 and 25’(ngure

d. Brcaker Blocks~~ Test 26 ‘Flguro 7'3 1-7 :

G Sccoadary dalr_— Tast ? Figure (6)




2 Daflactlng Backet

13 and 14’(F15ure ) and 15 (Figuref”

(ngure 7)
d. Deflacting Bucaet Wlth lefuser Slll
69 and 70 (Tlgure 9)

Sloping Apron .'

a. Trlangular Slll - Tosts B and 9 W1gure 6) and,Tests

27 and’ 50 (Vlgure 7)
rSloplng-Sllls

1. Anron W1th l alope\— Tosts B and;g ﬂFlgure 5)

2, Apron W1th '8:1 Slcuc - Tesfsiss,an ﬂ57‘(F1guro 8)74

Combination SllL and Pavwd Slopo -  ‘”4 ,_r“, | __ 

1. Throo-foot . 5111 - Tests 59 and 60 (Flguro e

2, Fivo-foot Slll‘— ‘Tests Gl and 6°f(Flgufa;8Y;'p”

Breakors - Toats 28 and 29 (Figure 7) _ .

Diffusor Sills - Test 55 (Figuro 8), 63, 64, 65, 71, 2
(Tigure 9), and 73 (Figure 10).

~55-




:B.ﬁIntermediate Truinigg w&ilklfﬁﬁ* -

'G. Pler: S'budies. _ |
-Da ;Gata OEeratiﬁs Prom' -
S With Dividing Wall. ”

B’ Without Dividing Wall..;

E. Tainter Gate Discharge Data.

1. Discharge coerficient“‘ i

2. Discharge Diagrmn. T

msince the. action ‘can be.predictedr with.ln raﬂsonably close_,\‘

limits..

The formula. ‘for the hydraulic Jump in a; rectangular i

‘horizontsl channel ‘is

RS - R
' 'D 3 !'Vla Dy ik
Dz = —-—1 - e
2 - 8 4

=56




where Dy - 'the depth upstream;from th :jump;"” W
thu dcptL dounstroamAfrcn he' unp,

tho velocity corraspanging

water rating, cuI've a
to forn & hydraulic Jump =ay: be“m_‘

The casse of tnc Whealcr La,;f-:u.- >

resulted in the: inltiol use of a. uaprassea nnrcn on,the

model at Elcv. 484 with tho 3nﬁ of tae pool pavez en 271 1€~7”5’}

slcpe upwars t ' the riVQr bed (Fi“ure 6 Tast l) The above o

glevation was computed to give a;satigfactornyumpfonrtbe*
apron for. thu maximun dischargefnith the first-Zdesign condi-

ticn.




Studios with 6irfercnt pool lengtsh proved that a' 7 :

rinirmm langth, as.wall as. depth i roquireﬂ:for the 'atis

excavation at thea: toe'of:thEudamg; s

Irv an- uttaﬁpt to both shérten the necessary léngth
of apron and decrease the-. depth or exc&vntion,,varioua tjpés
of baffles were investigateﬁ on thc criginal aepressed apron
rleced at differant elavations. FTGDfu:Studj or tn rac
of & perfect hjdrnulic jump, it ﬁe wco.cluded thaa'anytfcrm:“
of baffle or sill used - cn a level épronimmat iba: s ' od
as to decreasse the velocity, ﬂé,,r' bérltna; Vi;
obstructlon is placed iin tne path cf tho high.veiocity watar:
it will destroy only a- snall azmunt cf\the energy. v,
but at the seme ‘time it will derlect.thé'je “fron tts metural
course ané break. .up ths parxect formatlon of the jump T%e

effect of any sill shculd be to incrense the aownstream'depth

Dy, hence decreasing Vo und mhving the fcrnatlon of- the jump ‘ ff: y

upstrean. another affect of the 3111 shpuld‘be to properly

distribute xhe‘flow‘cf,water.beYCndtthe jurp and‘ﬁreventéthe
jets of water, flowing ot reiativoly low velocity, from im-

pinging on the river bed thereby causing erosion.

-58-




Better results were o‘otalned b.,r p&acing"thc ills

pressed apron a4 Elovation 490 {Plate ) I
‘Sets Jf smaller trlangular sills_»of_dii’leren‘b s.\zes
and shapes: wers t“ied (Tests .3 ana 5 Ligu'z'{ é ang@ .’ msts'm ‘
and 25, 1nclusive, Flgure '?} bu‘b werei_ ot satisfactcry, ‘e
cause the de.pth oi‘ poo" requimd was :pmcticallj the same

as Tor the. depressed apron alone. At : t amzbed 1oval the -

water . swept :across-'t,nem-at 8 1gh valocity to 4ha end of the}i. PR

aprcn (Plate 7 4 & B). ;‘.&..‘-somewhat ‘:imprcvad ;ac.t_i on:is -:-t_)_b— 2

tained by lowering the apron ;'(-‘P'late 7:C-& D). |




D). 'The sacondary ﬂeir form of : protection is undesirable :;:14¢“:"

from<a construction standpoint as’ it would necessitate a
nors. extensive. coffcruam gnd prevent the use of a compact
construction plant. It also wouldsinterfereinlth“the-dlveré”

sion durlng‘construction._

-65-




10 and ll) The upward slope

‘lip elevation and moved.th

To aliminata tha unstablu condition of ﬁhe Jet

trajectory. sh aped apron. as extcnded downstream from the lip

of the aeflacting buckat {Teats 15 nnd 15 Fl"ura ,7) Whila LT

‘the condition was: stabillzed the strenm clungxto the upron




a low- elevution (Plﬁte lS,A ‘ané B)

")

ey,

“This action could only be uccomplished at thﬁ Wheelarm@afk ;

RS

Dem by placing -the: bucket at avsufflciently low olevation.

which, ngain would result 1n a deep excﬂvatlon nt’tne o of

the dan with its relati?aly,h1ghchst,»botthf~ﬁhichﬁwould;be

objectionable.




re -

3)e The tasts on uhls set-up gqve very sutisfnctory flov con—

ditlons ﬂith verV-little eresicn {Plnte 15) At all ﬁischarges

'"l

8 ‘back ‘roll, which was influenceé by thc curved upstraam'




f‘usion chamber. The area of‘.

spillway, but proved undesirable from both th'._‘hydraulic andf’i-.,_ el

erosion- standpoint with ‘the maximum discharge (Plate l'?)

o | 77




B VL AT AN T o S

the dem, As thls produced foundatlon ondltlons W, ch

Wlth a6:1 slope upward. Improvamont Was 1ndlcated (Plate

18)+ Tho apron was . lowared 5 foct Wlth the horlzontal SucthP

longthoned and a- trlnagular 5111 placed at thﬂ‘oﬂd (Tests 27

& 30, Flguro 7). Conditiors: were - sllghtly improvbd but the




oxcavation at the:tcdé

~rcsult the upsuream.cnd

-offlce'such tha* tho elovaﬁldn of tho po,nt i intersectlon

time 1engthcnlng the apron._j ,”
horlzontal part of thc auro
shaped slopl 1z 3111 placcd

Fq;.aLfloddquﬂaﬁd;OOdzsccﬁ

no er031on ﬁlth tha rlvcr

o

'ﬁﬂwnstream.;rqm the end org'

sccondéfaau vﬁmo er051oﬂ P0k1d1taa

Although +Ho tall»atnfnﬁpéygdgﬁp“bg7

computed, Lthc scour “ould not oorsarlouﬁ.fﬁwyd

However, the tallﬂa er 1s mpre 11kuly 4o bo hlghcr

sutod, GEDQCIallY if portloﬁs of tho Curferdam aud tﬁ25 : "

vated Lcck aro 1eft in the. rwvcr bottonh‘prcaucln"VH
* Dosign Condition No. 4, Page 23

~82 -




fobstrucfﬁﬁgioffééf;, Also tha sprllwav occupla

of the wiath. of the. river. and ‘some drop i

flov over 1t to sproad Huff l r‘dt

tho Jump-helgnt carve (?1guro 11) f;orhe}x‘p;'.'c»ns a£.vnrlous ele
vations ‘shows that a 1evcl apron at Elevi 484 Would not ba
adequate ;or flors greater thun 45Q,OOO sacond‘feet and that
ono .at Elev. 482 would be- much botter., Thr apron roula be

below=tho-stream bod'and_th end of the: pool would haxe tho

same offect as a secondary. dam, 14 fost hlgh '1th tho crcst







tho unstream face ‘was placnd au tha und. Gonszdcrable_ T

mothod was-squght.

The pool .vas 1ength0néd}ﬁyfr1§£t§ningSQﬁéﬁélqplngvf'

part of the epron aﬂd~uaing'é~1arqer rédiﬁéJfrom”thc°fdcé 
of the den o the :slope. Tvwo’ sou—ups 1"om mado on an 811

sloping apron and “ths rosults compa red alth thosa obtalned




slightly 1oss orosxon. Poreve'

othor then thosa for ?hlch tho hydraullc ump “buld form*

within the length of the apron, Was rsva 1 d by :tho 1n1t1a1

tosts on the :slop:.nrr aoron (P1ate 22 V_A’BllliallOAs a‘con—

51derablo shortonlng of an apron fhlch “educea tho ost of

axcavation . 1n any caao. ,mhe cost of materlal 1n‘the 5111 15 ,jfj‘“

balanced by the savlng din- tho 1ength of anron;‘

' Humorous Slll | somo of whlch wore uaod 1n thul
prallmlnary tasts, wore 1nvastxguted to improvc tho hydraullc
conditions in tho Stl;llng pool and g;va tho nocessary factor‘

of safety for the maximum flood. The first a tr1angular
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sleping sill (Testﬂ 27 & 30 Flguvo 7), was: unsatlsfactory"wjf>“°

(Test 31,

different

20, A and

to fivo foot (Tosts 36 & .,a me*o ';') T"le 5—i‘oot 5111.;'

reduced erosion bub oparont1yip;oduccd. ss doerable:hy-

drouliec co nd;tlors (Plate ZO C a;d D)

formation of the jump. As Anc thc case af;tho small .
tests wero mads on Lhe‘s-fout S‘ll‘nlth dlf“crcnt‘slcnou

the upstroam faco.. Vlsual tcstu Dr971cd that tho l% l slop

2:1 slopo. It can be nLuud BluO (Pl te 20) thai in all eases,
the jump is very 1mporfrct at th, n&xxrum,dlrchurge. Thls

vould indicate ths noeessity of lengthening tho apron. -Bzcause




498, Scvaral slopes 1aro trlcd 'ﬂthAuhO 4‘>

tory from tho hydraulic standp011t a“d in all'case .QGﬁéerF},; "
ticn would hav~ bean moTe expanslve than tho; ;féép}s;aping;“”””

(trap0201dal shapo) 3111.‘H

With thc 11 slopu | d;;mﬂiﬁj@r‘;’.;f;iisc'iigrgo-'-,;%a:;yar;r

imperfact jump

23, D), by 1%, a8 tho. cm.J."':~

apron for 21l dlschargos. 1£§f;§¥ionﬁgﬁsavg£§;£56f;{£fﬁigif€if-H
£lo7 of 350, ooo _soccnd-raot -:i:"(ii-at'b 25), ord, .ait}mugh :‘Lt.

seercd more sat15fac»3rv 1n sme rﬁsuocts th '

1ng cpTon “lth o S-Poot sloplﬁg ulll, 1ts actién mas prﬁcarloué¥i3 w
since a change dn: slopo fr"“ 1 l to 1% l pfé%entcd th: ":J i X

Tronm £~ rmlng on thc.apruﬁ at maxlmu: dlscharges (Flguro 15)‘x ff“
There Tas .ore water 1n ‘Hc pool ?1th thu 1: l pavod alopo tﬁun

<1ith the 5- foot 3111, élVl g o more offectlvo enargy diSSl—.

pation with loss scdur'(Figuro 14) .
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“paved sLopos, i

order t2 ol

the apron, ‘the $oi
volucity. Tze:cffc
abservaticn o

being =‘dé:’t_'.;'7a'cfhc

-8ary o c* y
ul"G 1"13191]0"‘"'0 3
“loss teilmater ""13 oquired rend tho 'hyy
cone '1053. w.*ls:‘.‘b Wlthmsscros o
& "“mb*’l’-c Sh“lmdnh Grt

85, Tiguro 8), but nu:epperont improve:

Tho "8:1 '3loping npron :'(Tcs""i:s 560-6. 57, Tlgures) g
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was tostod to dotemme ‘_;;“"‘ & ffac't:upon he taction Jf ithe

': sloped pavoment L

1’
drcmlic condltw'w.s at mdlum .flowavm

and ‘becere rore: pronouncad as ithe fluv incroaead. f_ o
discharge of 650, 000 secmd—fee* "and tho’ tailmter dopth %o - |
8ive a -setisfactory ;]u:mp on "'he apron, tho saue diffarnnce
was noted (Plote -25), The high 8i11 and the :shor.tur pool |
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“w.

of such-a?silliforftheTWhedler“gprdn“”

‘on .tho avron : (Platc 20)

to reduc&.tha:valocimnyf;tﬁoﬂinﬁl“"'

.was tha dlstrloutloq of velsc1+1es dn the tal*water downstream.*h

o igber VQIOcltiuu vove near thc surface and\fnc‘loﬂnr along

Yoo
\







* A - . K - R o -
e oA e BT ko o 5 Bk T L i e ot 1575 i AP0 B g T LTSS e SR

e A S

- e

o d k:.& :; E
{DA

“bed.

~APPROVED. |

NNESE] K. WALLEY:

iy

... BUBISITTED

<

T HWHEELER!

]

¥Driginptrive
HYILLING ¢

TTHELs!

etal.
c.f.a

890,000 cita

1
A
L]

a9

Sar
H LI

8t
8

o4 LEX
;

wl

- Mgdified -diff

7.6 radiug: bucket.

with:@:1

il

5
¥
34l

@
t

.

diub: buchlet.

4.
lra
4.

i

.{a48d0,0
2%0
-}
with

3
.

i

3.

2.
oM YPS

buc!
iffuser:

\

]

Tropezdidal-gill . ;

Mo.4.
Mo
o7

'

~i|Run’l
un’,

TANGEFF

XPLANATION
9.
Isvat
53,
glavo

r]

AR
i R

7

A 776 radk
"4
ATT6
g

tipn::

i}

: f;‘E

i o)

L

"No

— 4 ~Teat
loping oprdn-at

8
il
Tast

L o)
- ploping . apragn gt

30




L 200k 1o e P e S -

v

-
=

i

(@3
odifiad «diffuse
of-ap

foaey ot-end:

o2

1
]

o

f

Rl e B VONSRAR
0.:49. [ ATZG:
fevation:

Tiast| No

,-dp-r p
agron
0

454

128
m

t

isvation «

i
o-d

.

.of.
.0f
ad

ia

apin
i
v

.8l
+Hig




[ T .

ETS p o, o s e SO 0l i AT s T ‘.‘,.11..‘6..!.;. ,

23

Z2m
o

.

i

i 190

PN

g

]
-

wwei
diffuser. |

oF




depends upen-dirgct impact for«it:ﬂaction and

8 feot: thh W1th top at

-constructsd to DTOVldu 5
t10n1301nt¢. 'Tnxsasill;g
conditions but nalnt UOS'
pressure. area on top of t‘ ~'

_eaps voro addcd (Tas» 72

-ecaps. produCAd no annarent

and paint: tests 1nd1catod
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presont.

Palnt testskuro mado and esults scomparabl

erosion,

The- tall ator alevatlo yfor wh ch thon'

23). Tt.was: i‘ou.nd that fo' 'dz. chargo

factor or;safetyewas:alsocobtgineﬁﬁby_

sill.

PlOquﬂters waro ing taLl d{(Fiéﬁrpiag)ifb voTify

the arlstence of- nogatlvo prosauros rithln the srll chamnora
and to detormine the 1mpaot on thc chanbor nall. Thoso.?jf f.;i1H ;
openings ware connccted to . glass tubos mounted on £ graduated

board outside tho flumo 40 rhich the conter of each oponlng

was referred. With steady flow cond1t1ons, roadlngs to tho
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‘nogative . prossuro qas fouhd to_

entrenco: ond of tho cnambcr.ﬂ,~-

smallar"dlschurgos el pressur

that ac

'(Figure

recorded on tho upatrOAﬁfﬂpd”'f tho chambor:;walls.

As o rosult of.thoiexton51vo _tudloSfon tho'; tillingf
rool - of “the Hheoler mndel thc:slonln  cprop_(Tc§t*?S Pjguro
10} with o 77 ﬁnfoot radlus buéket and 8 l downrnrd slope to o

Elev. 484 and 6,5-foot - dlffasor Elll at: tha cnd ras*adonted

as tho finel dosign.
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way were: dlscharglng. f he oaso for -sitch+an. ssumptlo WES

“bhat it gave tho vorst conc01vable cross-curronts causodyby
the hlgh hoadwater and lOn taLLWater.a*Photographs of;the

-agtion of tnc .all (Plato 31) and of tho posxtlon or tha




fdlffusar smll. In fact nenof'thcAroaaon

Pressuros. oxigting, nhen tho gatos o1 :0one - sldo of he.,-“,”t

well wore discharging: agd those on the - othor Blde were'




.rci‘orrcd. _ Wlth stoady flo 7 gconditlons

st:.llmg, pool an: undesu'able GO"’idJ tlon oI‘ I‘lofr occurred do*:’n-

‘stream . from t‘la .;mll"av plers.
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‘bed. mTha:streamgiquxyc;ad

3 i
uge of & 5. 87-foot radlus in tho hor zonual plano on

gido -of ‘tho - s*opins part of'tho plor noso. Consmdarabl
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.Tha added concrote ulso ,l"lCI'GU.SGd 'bno cost ‘:o aeach 4161‘..
Thc irxprovcd hydraullc condlt:.or_s >a.nd raductlo‘l ‘1:1
the emount of concrato :rssulted ln ’+he adoptlon of Al‘tarat 1on N

kY

No. 2.




;D.fédfaiOﬁéfdfihE?Ffﬁgféﬁ?fofiﬁhocibrfbam-f

‘dosign Offlcﬁ gatc oparating programs nnre studied for the




~eonditions wh:l ch’ vmu ld oxist with : or

(1). Gato ‘Opordting Progrem tith Intermediate ‘Traiiing Wall

entlre sixtyl
attha: minimum tall "ator 'at Elev

,rogulatad haad"rater at ;-W_"' son Dam Thu ono’igate ccoul

pool.r ‘Fron »tho Tamtar ga‘tc dlschargo ‘_,dlagr "

6 OOO seco*xd—i’oc.t pur gato 111 requlre'an poning:of¢8:7°

amount, and . 80 on across tha d.am untll h 1:11'0 s:r.xty gatcs :'”.‘5
BIC raised 8. '7 :foat *-'ﬁuch ‘hll provxdo a.iflood capncity of 360 000

sccond-foot. With-a i‘u::'thcr incruaso 3.n flood ~I‘lor:, all tha




‘be govarnod by' ‘

”conditlons ut nh1ch~thol
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‘Paot was 586 000 - second-faot.

For the th;rd sattins. ‘1t *ms dutorminod"ﬂth..t A.,the'».,;

gatos cculd bo . rniged . complotoly.




T T

_:opened complotoly. _

-'reconmendedfth‘..t ?th rr._:xi'ﬁa‘é: 0 emalk 1
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‘the "rough" r*odel diacharga masuromon uB 'r'ero mde for

‘the froe flow cond.xtions oi‘ the ~smllway gatas on the

\finaéi*" &




nodel such tdat gencrul oquatlon fo 1

Talnter gatas could bo evolved. _"Sevore.l tasts wero mde on -' B

A}

the --fxrst modol, ..h.Lch e.lthougb. inconplate havo bcan (ftlod ‘

with the complate date from tho :i_'innl nodel and w11 bo 'use'd -




]
[
L4
H] -
,“ H
i
3
.
B
.H
't B
;
‘.
.
b
‘8

;

-zvoloc:.ty of appruo.ch r.lld uhB ..unsupnre "e_
.pate only o.ischargmg. -
Tho coofflclnnt of d:.scharga da.ta (Tabloa 6 and

64} . for the Trintor gatos: Wus a.cquzred in-a. simi L.r




‘eurves for: freezflow condltlons (Flgure 38).and thoaTalntor:

'gata dlscharge curvesﬂ(Flgures 50 and Sl)‘{jIn thc casc of

ithe freo flow condltlons, tho valuas of haad add oefflclcnffi

of dlSCh&rSG VeTC . read fror the curvos and *hc dlschargomiﬁfiﬁ
.quantlty,computod;1n;1ablep:7;anda7_%. The Ialnter gate

oponings and dischargo .quantities ror‘a_glvnn,resorv01r .

=142~
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nectad Bo: an opcnlng in th
upstream from: tho mndol.-‘Tho, qddingfcfifh
corroction. factor for tho; ?

on the'crost.

by the-. ﬂpth of; watoraLn tho Tlumox, Tho

Column”4 —.Obeerved:Quantlty,cc:f;s

was: mﬁasured by: a: 2-foot Glpolleut1f701r' thu formula for

which is Q =:CLE HS/Z’ “Whero: G s a varlable and depends upon;f;fgfﬁ}

the hoad on the. welr. 'Tho value oi C had proviously boon ft :f$ fg

-determined by callbrat1on tasts. L, ‘in ‘this: caso is oqual'"




Tost No. 76»- Runs 43 65,m

was found by addlng tha measured head .7§Cbiﬁmn:g;;éﬁﬁ?ﬁhaffff

'computed'veloclty-head :hv,.columnv7.

Column ¢ .- H5/2 The total head ﬂ, Was ralsed to the three~ f's1‘{f

halves power in order to usa: 1t in the genaral Wolr. formula

in solving for the coefficient 'of discharge.




“Column ‘10 --:DischargeCos

:"fomula;'Q,":'é r Gin.s/ 2 was _ﬁéed

‘L. The length 6f crest

o g S e R e e

iE

s’ obtained th

SR AR L LN e
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‘Test’ No. 32

‘Tegt No. 76 =R
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‘ e TABLE ND B AT o
SUI\MARY OF./DATA -~ '‘WHEELER ] IDAM (Model)
Dlscharga COBfflClontB'~JF eofﬁlow COndz iongs=

i} ‘Head on. .
a.nd | = Crest
qM(Fbet)

. .4598‘;f o dllB‘ =
44 | ..4B52 4| ..3071°
45 | ..3840 . \,.zzaof i
46 | w3659 i L2218
4% 3483 - | .,2003 | A2
48 | LBLE8. i L1774 0013
49 | ..2897 | ..1860 )

50 o .2583 [ W1290%} 19l
51 .| 2248+ .J1066:). . '8
52 | ...1885 i| ..0819: ;
53 | ..l432 | .0542°
5¢ .0985 1 ;0282 -
85 .} 3936 il ..:2469
56 i .J1182.. '} 1..0406
87 ] -.0873 .| .028B8.
58 i} - L4075 12602
9 - .04332 i ..2901
&0 Coe4242 L L2763 0t
6L | ..4B64 | NB083 -
62 3350 | 293907 7L
63 T 42287 |- 1081 ).
64 - W1688 - 1 L0680
65 - ..1112 ol l.oz71

TABLL Nu.. L= ""’V: ‘Gatos ‘Cloged.
Tost Hoad ‘on ' i
and ' Crest | - 1 i xﬂ,V;“' CEQ e
Run No. Es(Feot) ‘;Hz’/z ] 2| rg fesy i) RG )
77-1 T 0.3897 <] 0.2453 . 14, 29 /|1 0:2702 519110051 4" B4 7198-f

| «3615 i LBL74 13, o 1 10,8939 - ,577030/?;

338Gl 01972 (fn12,197. i ﬁ 048040 | .5.6712 |
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by the scalo ratlo.lfu

Coluamm 5 5 - (LHS/E

of the crest, for - °ubst1tut10n in hn welr ozmula,

o = /e,

Column 6 ~ Obsarved %ﬁantlﬁf,1Q, 1n sacond faet._TThegflov
into the modcl Was mﬂasurcd by a: ?—foot ClPOilBttl or a fﬁ*~
90-~dogreo V—notch Talr. The fbrﬁula for thn 2 foot Clpol- ;
lotti woir is Q= CLFS/2 Whore G 1s 8 vnrlablo and: depcnds
upcn tho head on the: WBlr. The value.of;qsaad,prevlously
boen determined by calibretion tests. The valuo of L in )
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The coeff1clcnt curve for tbc prototypo may‘be construc—'t
ted by plottlng C. dLTQCtlY agalnst the prototypo head

Column 4,
* Mark's EnginOaring‘Handbook, Page 196_(SaéondﬁEdition]_'
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accuratolj. Ihis Tas done bjl

bar on‘tbc'crest.i It Was than’ralsad tho rodetermlned

'36.

Column 9 - ﬂoad on . lOp of - Orlflcﬂ Model faet.,.Thls

value was found by subtractlng the amount the gato Was

Lf
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Colwnns 5 _nd 6.

Colums 15 and 14 — (H3/3 '

bracting column,ll from column; and (Colum 12 :from

Column ‘15 -?Qua tlty, Model, socond-foet: Sabjé#ﬁiana%
Columns 6, Table 5.

Column 16'-uQnant1ty,;

‘? ?éé£f$. atiof~ B
VGoiumn§17 —‘Quahtity ber Gata Prototype‘};;cond;feot.
This value was obtaincd to asslst An calculatlng*tho total 5
flow ovor the Splll ‘ay and’for smmpllfynng tho plotélng of
2 discharge‘diagram. Tho model contalned 2. 3903 gatas,
thoreforo,.coiumn.lﬁ divided by<2.3903.equalsfcolumg 17
or tho quantity por 40-foot gate.
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Columns 18- and 19 -7ur1 4

type. - The value 01 the coerflcrent:wa :

Precisge orlflce}formyla;
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