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Since Technical Memoranda Hoq. 439 and 430~were.:ritten inl'

Januarj, 1930 (preliminary reports o model, tudieq_or nro

dosign of.ImperialjDam)\thgjmodel}sxgdi

SPILLWAY SECTION«

diSChargeB; 'EigdraﬁsffimJﬁﬂ?V

discharge is not :serious, because o

cause the new design foresees anchoring the

The head dlséﬁar;§ relafion for tnc 
GOuffichnu cﬁrvcé;larakgiven-ln fieﬁ?es Byan
Snudléwaaremadektqdg$§rmigplth§~chgﬁge(ogféééffigiéﬁ. an
conseguent iqéreaée_of‘ﬁcgdugfé;giﬁé;dgﬁfgijvé#iﬁﬁé“aigéﬁ;£é33;5"7,'
#ith the TLooy of tho approach -channol raised. "A,F‘igur‘e 6 '?"shéwé.-_;‘fh'is:f?l S

effuct. The studios were made to represent the condition wh:oh would'»:




river bod wero. doemad inadV1sab]ﬁ31‘__

be quostiOnabla from a structural

until tho tallwat«r cliwbs io olcv. 168 5 for a‘dischurge T 50‘000’4“

Figurcs 10 to 13 show a number of the stilllng pool layouts~ f

which werc tddlad and fiPure 14 is a resume of the tail:ater ra“ges

for these designs. Figure ‘14 ‘shows the tallwater which makes the

. —2—




ingly.“fSubséQueﬁtiY;;tﬁé5§1ﬁidéwé§‘was ’ﬁiargééjﬁd includ

as. o-lglnally constructed and ‘was ;considered ias g’ nartial.mndel«of

the entire structurE. ;f7“:'?

The. uncertainty of the ta1lwater-cond ilons below thékéiﬁiééwa“‘

nade it nacassary to develon‘aLdesign:fhlch ould functlon safely '

at a very low tailwaten elevation,

.satlsfac-e__

anv wﬁuld 1so’

torily w1th a normal or high tallwater levelm ;Thenraﬁing;curve:at;-“‘

-,

at thevdamsrte shows -a water‘sunface.alcvation:érwébgut:lﬁgffofVa

i!!’ k I SR RS




Cr

face elevatlon of about 102

\.,4_“

Imperiel, and the: 'slope betwcnn whe two woul brlng &

face at Imnerial'up‘to‘Elev. 154.-,IL

,'Doublc noolv.‘ _,‘I;-t-,lf_irsti, -cot 15

dusign‘which.insurad7diééini‘

jumns"~(f15uros 17 and 18)

“l*vntion'lé6.-‘Thlsvncol~was‘terminatcd

tatad 5111 and a ralsaa sectlon Thlchk 1f thr uai¥Wa£gi}qrd§nqd i

below the ratlnP curve value acued as a cﬂntrol to hold the hv—x-

draulic jumwm in the_stilling;ppol. In ua551nu the control section,

the water acquired a veloeity groater than critical, and.a saeond

hydreulic jump formed. i denressed floor at Eiev;.l40»with.a“smali',




5111 at 1ts downstreamfend was §b€idédft5}holaﬁfﬁisfSécondfjﬁﬁb“i'

in its nroper place.

19 ‘'shows this pool, wWith m water ‘surfaco’profile.

Dstailsiof pool. ' Tho special.

submerged roller is formed downstream‘from the 3111 whlch 1essens_

R

or orevents scour:offthe;riyerkbed. '

Additionel features. rMeasgréments>wérelmade?in*thé?ﬁgdél;of -
the pressure on the crest, on the .apron, anﬂrunder‘thQ'jgmp} to aid

=B




SEEEAGE Ann'UthFT 'STUDILES - |
The L350 scale model of e section.of’the Imperial; am_permeable

other interestlug things, hOWPveLV ;'f‘i.f

brought from the damsitc, und this ver‘

tace of the. s1lt where tha water »ntored +hu silt bod. ‘3"

'incraased the~"en rance loss" of the seeuabe flow

end s a- coﬂdlt;on whlch 111 probablj ocour in nature. : he blanketq i

in the .prototype, w1ll probably have relatlvely much less effect.,'”

The flow of water out.of the silt bed was through a reversed filter o

-6




‘moasured dur;ng;a;run n wblch there was L

i

silting “anl and.uarallel to the scrapen _The aecond type. 'f‘scrapéﬁf

Lo

tested was .a dlegonal or snow-plow scrapen, yhﬁch was placed at an
angle to ‘the’ llne ot travel ‘and*moved ne £ilt. laterally, in the_7
nrototype a8, 5roun of thase scrapﬁrs on: a‘rotatlng arm,wouldvmove

‘the silt to the centar of 7he circular -area ‘swept 'by the -arm.

.,




Ractangula* scraﬂen. iEéalﬁatiéni T

front of thE1scraner. Recausa of aithcr tho hlgh spae
scraper, or thu large °ize of tha pxle of 51lt 5 hu tranped wator-
in the pores of the materlal is unable to flow out as fast,as the P

material.piles‘np.andfthe;resultviana:sorj;off;nternalgpydrgulicﬁ=

T‘QS-'




‘blade. Af-’l1or‘-iz{nnté]_“ ;.pari' -;-rase;%b},ipg

the 180 runs have been suimarized “in & chartﬁ( flg
shows the relstion of the coefficient:of frictioniof the 'siltion’
the bottom with the emount of sil’ moved, for various speeds of

9 Lo
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COEFFICIENT OF FRICTION

I
HIEAI

EXF’ ,..ANATION

SCRAPER SPEEDS -

: 54~ft p6r min.

-z B0 TR K = R 1T

A 270 iy ul‘-"n.,“; ‘

) . ‘_429 M '~_|' -

TTTI HH

10 20 30 —46 50 60 70
SILT MOVED-LBS. PERLIN.FT. -~ =

COEFFICIENT 0F~PRiGTlON FOR CGL.ORADO RIVER SILT

MOVED BY DIAGONAL SCRAPER
AT VARIOUS SPEEDS

FROM AVERAGE FORCES OBSER\IED IN TESTS USING 8 FT. SCRAPER BLADE

AT ANGLES OF 20° TO 35° WITH THE DIRECTION OF MOTION

[ P e : . kT e o e £ bt * 0 8 chir oAE  AMir b E m
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PLAT: ETT

A=-VIZ'T OF DOTHLE Jl® POOL

B-DISCILRT 12,000 C. 7. S. DL:C'L‘ gz 12,000 C.7
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 SISCIRIG AWHALOGY STUDTES OF SEBRAGE A9D SPLIFY FRASSURSS Wi

n:

know the clenrancos,»betweon

error. Tho dctorm;nutlo

and rccordod. Tho boundurlos Ware m

potontial loss at oach_poznt rwd changed by about 5 peroont. The bounu-_
daries wore thon upro.d on nll throa 51dos to two neu'p081t10ns nnd
measuroments talon for oach poultlon. The valuos of potentznl loss for

the finnl position wvere pructiéally idontical with thoso for the initinl




‘position, T

indicato that b°y°nd ‘

KRR IR
‘linose Thoscinets togothor:

ERRTIREN

Noe »'}Elov—.. :Hoad'rn:-.tcrf :

_lsjffz;f'
. 191
-151
| _:-19_1_  :
Tho-pﬁédntiulblincnotsffor;aAehﬁdno{
on figse -4 £0 6 Fron thuao Mnots; uh:.ch h'wo 'bccn obscrvodi 'b:L., nmr
pessible to coi pu to 'l:,no thoorctlcal upl:.ft proessuros cxorn.;od upoxlw. tho

under side of tho dan. ‘S:.ncc ,'l:ho ,nc'l;s arc plotted in porcon‘b 'bho nros-




omotric 'lovols. Tbo prossuro 'dis I

A ‘few zrcmc.x:l_cs eam ms'o:j.to_dgo.t.

It roprosonts an’ ettomp‘.. ko

That this was 'Lhe o.mlanat:.on xm... proved hy thc_.fo ‘101.4'5.‘_

cumlogy tOu'bn "'hc chokn.nfr of tho - drcv.:.n uae accomphshnd by mtorpos:n.lzvlé;',rl—
wh:utovmsh pmrdor bctwoen the dro.z.n olec'brode rmd tho *‘b:.ni‘on.l of wh:r.oh b
the model ws cox_l.;trur_rbed... Aftor -0 number - of 'Ur:mls 'bho quant:.ty of “

povdor nocossary to raise the toilwmter po’cont:.c.l to 37% vms found.

-—3-—




sotbing. g L/ L -.1/:3-7.7

_then ‘Q 1-,/ R' '-«-__';'-'..'..‘...7.‘;.-:..;'..“ ;;-T.-;.;-;.-(g) i |
1t .can be seen that oqun.ta.onu (l) und (2) have exnctly the .some form IS
and that both ~tato the luw of potontlnl flow. Slnoo the twu functlons

axpresuad in (1) and (2) nrc nnnlogous ‘they . detcrmlne ﬁnuIOgaus flows




fL!""“‘L H"I’" b;i'

P T -

Y 70 M i B MODLL
{:*'m”tﬂmm L

voltage J.mpres.aed‘upon ﬁnrl: .
Starting -w:.th the ’cvo unlus 'bne s:umla.r:.'by of‘«'bhe .;_ow,nets oan ‘ba ss;ﬁ
rether c*learly;. ‘,The‘ lo W llnes vill be horlzon'bal and l*t:he oqu:.-potant:.al
lines, which mey be des:.gno.teu ‘as lines of equal pmzcma'br:.c level in- tho

=5=




cach cnango. i' on

.fo_‘l‘lows-*. S R

substituting in”

'er'h the procodlng o.nu.lysm 08 b’xs:_s o ser:.os of measurements m.
tokene J.he procodure :.n mk:.ng tho meo.surcmonts ms «o.= I‘ollcn.-rs.‘ The i
circuit —h e.rro.ngod o8 shown in 'bhe s) etoh (pc.ge 6).« Tho un:.'t: v.rh:.ch

oons:;stod of o square. conta:.nor s %2 ':‘1.11. -doop: m.th oloctrodcs along two

oG




equivalent- 'bh:n.cl:nossos. .]’.;: |
dogth gogo. Thoso monguromor
quantltios in thc prototypo.
usually dOulSDﬂ.‘LOd cs 't:ho

in tho J.c!.boru:i:ory 'by

Lamp 3-50,11:1{ T |
Ry

J G i

. '. \-‘ Y :
: mraote::f

‘1533.1“

}IsRS = f"-lxlO




(s) 12112 + IlRl'—sllo
(8) = Ia +1g

trnnspo.aing (2) | 71’.1

"cro.n.;po.,mg (3)

= kH r/R x m.d‘bh |

- - where . = reulstmce ‘of “unit: ~the:

i _ ithe: dop‘bh oi‘ m:ber ~in ‘bm‘ modo
i_R : ‘f=‘ res:Lst:ﬂ.nco .of ‘the ‘modoYe i

(z/R) wh:.ch shall: bo des:.gn.;bcd (:":" D

i

:Condition 1 -mmme Heo.dr:o.‘tor at: 190 ta.:x.lwutor v.t 168 drnln m: uso. e
S (73.4/;_ _

 danez @ = 03213

Jane 3 5 = 04217 ('l:hcso moasurcmon'bs wioro siade m.'t:h
‘boundaries at 7403 rt. 9.0;5 1t 840)




-'Jan’.c’ .

Comllition: 3

JDI.‘-.

. e Condi’ba.on » 

res:.s‘co.nco of rthe 1011 ds zo smnllmtha'b vhon ‘ztno ms*brumonts o.ro in-

J .

‘serted for men surinp_; curron'l:., ;bho porccn‘co.go 1035 in the merbors J.s '

large enough to damp out tho va.rzo.‘b:.on ~vhich muld occur dua “to chang;os’
<onGee ‘




{ﬂ | in the:mcdéL.; Tho salt<solution model wus”rosorted to*for addltionwl

toats.

tho modol, ;A;mcnsu:ument;wuafmdda’ or<oachconditio

obtained: E

. L .-110 - :I5Rl ', . ;‘ 3

Ry' 110~ TgR1 -
LRy ‘Rzﬂ)

vhore 'Rg

‘hoadviter; ot;.Q?
S draintads 100%  -E]
g = ,;1 09 - 'tallwa'bor (2 ,74.2”

15" —,0 59 «

g Ry = ;81.5 (roulstnnco o; lump bank‘wf' .61 : ) g :
8 ‘R3 /. _ (110~ 2409 x. 81.5)0459 21.165 X 0»59 S

. (110 - 0.59 x 81.5)1.09::.616 } 61.915 X 1909 ¢ 0616. o .

o
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