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Hontrose, Colorade
Jaly 27, 1936

From; Boszd of Consuliing Engineers oh the All-American

fo: R, P Taliter, Chief Mm

Subject: Hgpor$ oa Spoeial Mtﬁ-@s of the Discharge Strustures
fopy the Dam,
1. Iz act o2 with {nstractions, the members ef the

Board met at %e&mkwse Hydraulie Laboratory on the foremooa of July
28 and ia eempasy with yourself, Engineere Savage, HoBirnmey, Votter
and Harnock of the Demgor Offics, E!r. ¥illiems, Comstruction Esgincer
ux«mmwmmmmwmwﬁ of the

abozalory staff, we witaessed, Guring the days of July 26 and 27, &
eema of teste on &ifferent arrengemsats of the appresch ead coatrold
otructures for the desilt basing and gluicsway on the west glde of
the river, and for one Atma Yelley stracSures oa the east side,

8. The principa gemonte for the sluiceway and desilt-
ing works, MugmMmemmmﬁioa. egmprised two ouk of
somp 37 &iffemt arrangemeate which have beeu tried out during

3. The major problems ia connestion with these stractures
iio in the offort to secenrs, for say &irection of approsch of the
river, the best combifiption of the followlag operabive conmditions,

{1) A aistridation of trashruok flow as Bearly aniform as
possible slong the length of the raek,

{2} A minimum of o3l carried through the raek ead a aia-
@=3n deposition of i1t within the foreday of the heandgates.

(8) A maxtimum of eilt carried 40 aad throagh the sluice-
gates and enthtough the slulesvay to the Piver.

{4) Good hydraulic canditions of &ischorge throush the
sluice gates &nd the headsates.

(5) Protection ¢f the upsiream spron ¢f the dam froam aa-
rozoval of the 241t which will naturally depesit there and
vhidh i.a dosirel o3 an additionnl element iam the stadility
of the dom.

4., This eztonded soriss of medel tests has included,
beside the dem and gate strastures, the folleeing major sapplemeatal
gtructurcas

(1) A trashreck of varying leagth and form, straight or
curved,



{2) A “V" sheped dyke at the dowastresm end of the trash-
rack, seperating the sluice gates forebay from the hoadgates
forebey cid preveating flew from the forwer te the latter eloss
%0 the sluice gntes,

(3) 2 dyke oxtending from the west end of the headgate
strusture, at & right angle Ho this structure, for a distaaca
of ebout 560 foet, ite outer end forming the upstream termimal
for the trashrask,

(¢} A treiming wall or groin at the ecet ead of the sluigs-
way gate structure, normal th the dem and extemding across the
upstreem aproa of the dam,

(5] An extemsion of the tmm,ug mn reforred to in item
{¢), in the form of & submerge axtonding in curved plan
upatreen $0 & junetioa m&th ﬁze eutar aaé ef the qyke refferred
to in item (3).

A1l of thess various festures ars shown in the photow
graphe end drawings eccompanying the memeranduvm prepared by Heesrs.
W‘ Yarngek and Vetter, mr date of July 85, 1236, aa2d msde
availadble for our stady daring thiec viesit.

5. From eur obuervation of the model tests during this
viait, from our oxamianation of the photographs showing the resalts of
provions tects, =ad from our geansral study of this probdliem, wa are
1led to the eonclusion that the fimal provision ror eeatro& of the
approach and delivery of the water to these dischargs strustures
ghould ineluede items (1), {2), (3} aed (4} ebdove, nmezy, the two dyke
structures cxtending to the euds of the trashrack, the trashrack St=
solf and the $raiming wall or groin extending eeross the npsiream
apron ef the damg ana W, that the location and dimensions ef
these stTustures, £ iadicsted in arraangemeat lo, 37, offer = combi-
astion for the fimel se}.n*kian ef these mblm that, prabams, ﬁs as
satisfastory s eay we moy bope 10 attain. Ue therefore rocomnmend
for release %0 the combrastor, Wm»xmmmman &&-
monsions and loocnticas ¢f these strustures, as above defined.

6» %ith reflord to the structwre mtama to in item (5),
(gome form of submerged weir to coatrol and properly distridute the
river flov approach to the trashrack), the varicus tests seem %o indi-
cats the noed of some form of ceatrel of this charaster. Ue ave of the
opinigon that some form of submsrged weir, with provision for adjusting
the height of crest, will prodbadly prove s eatisfactory moams o this ead.

7. The tests, howsver, have 2ot beon earried fer onoagh %o
pernit of auny pressat defiaite coaclusion es $0 the best losation or
form of such weir,| We consider furthor model investigation desirable
with rvefercnce 0 these features ard sush further studies might well
include alse am exzeminstica 8f the effoct of a system of separate
dykes set cchelen fasghioch,



8. VYo awy further note that, iz our oplnion;, ao final
solution @f ell pheses of this perticular problem iz likely to be
roacheld by model study sad that the final construstion of this festure
shouléd be postponed until its moat dssirable charssier, locatica end
dimensions, can be determimed by experionse with the river ibself,

9+ It scems proper, at this point, o eall atsention to the
lask of similitude regarding the gondition sffecting oilt dopositien,
as betwvsen tho model end the prototype. 1iIn the latter, the silt «ill
be definitely firer than that uhéch is available for the modsl and
voloeitice vill be some six times greater, In order to reslise a silt
for model test, in any wey properly comparabdble with that of the prote-
type, ite aize would ueed be far smeller than any thieg shioh ean be
made avejlable for model ase, It resalts, thovofore, that no contlu~
sions regarding either time or volume of silt deposition ¢za be 4drawa
from the medel tests, Such tosts, however, arte of value in imdicating
directions and chenges in velooity and honee locaticus whoere Qeposition
of silt aay Yo entieipated. They svre also of value as iadicatisg guan~
tity and logation of ail,t doposition in & reolative asmee as hetween
the differeat srrangemests whlek heve boea tricd out. Therefore, in
reaching our eoaeluioas regarding these mtters. we heve been guided
rethar by thoe latter considerations; tham by the sséual guantities
of silt deposlited or by the time period involved.

10, Ia gemeral, we bBelleve that the final operative program
of these various features affeeting flow cemtrel, ard all 1iks condi-
tions affecting the opsration ef the discharge structeres of the dam,
meet dopend on seetusl expericnce with the rivers dut, with the per-
mengnt slructares we have imdicated, we are comdideat that ways and
meang mey and will be found for the satisfastory coentrsl ef thess
various operative festures of the imt&u@tsaae

11, BRegarding the Gila Valley discharge sizactures 6a the
e23t side of the riv@r, u2 wore adle %0 cbserve a first %rial run ea
one of these struglurss with sapscial reforence to the removal of
8ilit from tho discharge chamnel =2f%sr si)tiang up usde? a e¢onditica
ef nos-ugza. The resulis obtained we consider faverable in high de~
gres and with suiteble comdinabions of diseharge ez bolween the two
cots of gates, we bolieve that the proposed design offers every
foasodable pramise of offective operation for the purposes in view.

12, Hegarding the oxteondsd sesies of laberatory investi~
gations which have besa cmrried on in cozneelien with these predbiems,
oo dosm 1% proper at this point %o eay that 92 have been gtpongly and
faveorably fmprossed with the character asd szfent of this wovk, ia-
volving as it hes sp many varisbles; itSricateoly »elated, and ocusespe
tible of study only thvowgh some system of woldel represeatation, A
oontisuation 9f this work with the same seal and inbelligenes, will,
%3 are sure, prove a strobz facter ia gontinuously nosrer approaeches
to ths eoffective golution of the W problems which the operstion
of thoze aitrucdures present,

Baapeetfuuy submitited,
Cherles P, Beskey
¥, Fe Barand
Joasph Jacodbs
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¥y, R.P, Walter,

Chis? Eoginser, U.S. Barcau of Reelamation
Deaver, _eelaraao

Dear liv, Walter:~

1. Becamse I had never beesn there before, a8 had oihor members of
the Bpard of ZEnmgineers, it uwas suggested that I spemd an extrae day at
Hontrpse, after they hed left, end thus be afforded an opportunity %o
witness sems additiomal testa on the Imperial Dam Hodel, to give a little
farther thought $0 some of the problems involved aug,if it seemed desireble,
to prepare a brief memorandum conceraing same. What is here prossnted are,
in gemaral, matters which the Bosrd, for lack of tim@, had no opportunity
to consider in confersnce and whieh, therefore, are not dealt with, ape~
#ifieally, in the Board Report. They ave, of course, presentsd &8 my
persenal vicws and not those of the Board,

2., Channel Comtrzol:~ Judginbg from the photographs of previous tests,
and from tho tests witnessed during this visit, the best epproash aad de~
1ivery of waster, to both the Califormie sad Arizona hesdworks, seems %o
result vhen the mein river currest is woll awey from the right bank,
i.e., vher it holds 0o the center of the channel or even & litile beyord
the gonter, toward the left bank, Usgomirolled, and under its varieble
condition of discharge, 8ilt burdea, etc., the river will doubtlsss comn-
#{onp, as in the past, to swing from oume bamk to the other a2ud to form
bars and ¢ross cheanels in umpredietabvle places. It ias thowght, however,
that g¢oadtrol works ¢an be provided that will force the maim piver chaamel
away from the »ight bank, and permerenily hold it there, if that is
f£inslly decided upor a® a desiderstum, which now seems propable.

8+ 1% ic puggested, therefore, that there be some model tests of
the effees of spur dikes or groins built out from the right bamk at
points well sbove the dam and just above the rather extemsive embayment
on that side ef the river. It is believed thal the effest of these groins
would be to throw the main gurremd of the river easterly toward the cer~
tor of the channel and also $0 silt up the embayment referred te above,
both of whioch effects scem to be desirable. The tssts should contemplate
8 determination of the best loeations, the best angles with the bamk, the
best length and spacing, and the best top slevation, of the groims, Iy
presant thought is that two or three groing, about 500% lemg and BOO*
apart, will guffice dut this is a detail $o be dotermined by the tesis,
The exesllent faoilitieos and personnel at Momntrose make it possible ¢o
gonduct these tegts cupeditiously and ecomomically. Another possible,
though by no moans ¢ortain, effect of previding controls to hold ths river
to the center ghannel, with its natural spread as it approaghes the dmm, is
to make unnecessary the submerged weir above the itrashrack whieh is mow
being considsered as e possible meed.

&, % llway Flashdoards:- While the river sontrol refarred to above
may effech ! best approach to the hoadwdrks, there will alwsys be, in
the visinity of the headworhe, a depesition of 31lt which i1t is intended
shall be earried off through the sluicevay ir order that adequate delivery
to the camal hesdworks mey be continaoasly maintained. | There is &



§2-wlir, R, F. Talter

pogsibility, hovever, that there may at times bo @o rapid ma emseiw

o silt deposition that Golivery to the haesdworks sill bo saziouvsly inter

forred with unless, in sdditien to the slaicowsy, there be sm pmiaim

%o zelfove the situstieon, Should the coadition of s daficient water de=

iivery ocsur at 2 opiticel crop peried, sericus erep louses might engus

g?; m concomaitant sericus compleists, and possibly elaims of damsge,
water ugors,s

' 5. Te easm keepiag opon the chenmpel ways leedisg to the headuprl

a dredge or a bdarge-mounted dreglins might be permensatly miata&ae& az:ave
the dam, %o be used ahea aBd a8 required. This rather expeusi pEGY

nay becone el ultimate meocessity dut it should be avoided, ﬁr a% leas% ded
forved; as long as povsiblo. It is believed that a prompht and wmeterisl
gorreetion of s eritical gilt eondition around the headworks might bs se-
cared by the use of flashborrds 6a top of the spillway erest with provise
ez for say e tobel of 24" ia 6" 1ifts. Lz the flashboards would be used
only during moletively low wuter somdition, and ao the dam iz desigesd for
& 10° overflow, mo change of plans would be iavelved, 411 that wondd he
roquired would b to provids, along the spillway erest, paire 6f metale
1ined Jocketc ¢0 eccommodste removabls stéel bars betwsen whish the flash-
boerde would be pluced whom reguired. Relatively amall ospense is in~
valved ia guch a pmwieiea and it is respoctfully savaitied for consideration,

8= Spillwey Gvasﬁom» 4s further boariag npaxa the maSter discussed
in the m prea2eding parageaphs, aad as relating to the Juestion of ral=
etive ézwmge Wer Gae epillway and through the several gate strugtures
wader varying cemditiones of total river 4ischerze, atteation is oslled o
two medel teste made last Puosdey aftermocn, The parposs of thase tests
ung %6 detetmine the water savfase elovaticn just above $he dam, for vary~
ing viver discharge, the spillway crest being blocked to provent spillage.
I% will be recelled that the casterly ead of the spillesy model had sotiled
abont 8° end thet the spilleay crest, along ite entirs lemith, had besa
cappod with placking to prevent splllage darizg the tosts. Althoughsé
the spilisay hed settled about 8™ &t 1%s easterly ead the lanoralory
ptalf slated thet the wosterly ond was fntact and stood a% its eorrect
eres? elsvation of 181.0°, Thersfors, the Tusodsy afterscen tests, as
%o olovation of vater gurfage sgeians$ the dmu, were reforred orly ¢ the
wasterly cad of opillway srest.

7, The resulte of these %ests are showa in the following Sadulstion:
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®  Approzimets voir discherges as estisated by Feff Jude
30 These figures ere Itam (1) mimus Item (7).

+ 8s Thest tests, as %0 o possible less of vater over an unblocked
spfilleny cvest, disclose & eomdition of water westeuge thel io bapdly—
pezmieprible under aestusl gporation. It will be noted that voth tests,
pasticularly Toet Hp.2, show & residue of water ewallable for irrigatien
anf necessayy sluieing, after dedueting spilleey discharge frea total
rivar discharge. that is quite bsleow requirempnts when full develeopment
aadey the All-imeriesa avd Gils t:amls iz sttalmed. It 48 8ifficnlt to
bdeliove that the conditions imdiecated by the model, in these perticuler
tondn,will setuslly chtaln with the protoSype, It is suggested, there-
- forg, that there ought s ba 2 cheek of all eritical eoleveticns snd di-
moasions of the model &8, for ezmmgple, the spillway erest, the sills and
top3 of all gate oponings, the {floers of forobays aud tailbays of all gate
gbrugbures, ote. It might elso be desiradlc $o cheek the hydérauiiec coms
abicns uwpos thwich tho detailed degign of thess variocus olcmeads,
&aé. their relative dimensions snd elevations, wsre based.

ieRt theregon of 8il% on the apamam apron of
the dem ie ﬁem éaeim’am w aRr a&é&tﬁml gafosy feetor, as was sug-
gosted im the Bosxd BReport, Uith fiovwego perallsl to the dsm toward
tke Osliforaie Houdworks, as wveuld oftaa ba the oase sith the chargster
of river control veferred $¢ in papsgraphs B and 3, it might bo nocussary
to provide groins on the upstrcem gproa ¢f the Gam 40 casure the desired
ei1$ losding montioned above. 1§ is sugsested, therefore, that there
be somo medel tests %o determipe the best lemgdh, spasing sud erest gle
evation for such greinms. Probsdly not mere thae oms 8% tue greims, in
addisicn %o the one at the extreme westerly ecrd of spilluay referved 3¢
m m Board Bspart, would be required. This is & Qe%sil that would de

310, Thoese greins, asturally, would tend ¢o shift the carreat frem
along the fase of the dam to a locatior elong the gutor ends of the groiss,
thus vedsing & guestion as to possible dasgerons secour along ths upstrsam
oo of the epron-—s gondition that mighi compel longor groins than would




#4 tr. R, P, Walter

othorwise be vogquired, It is my judsment that with the structure elevew
tiong as now provided fn the plama, and for the quantity offlouage in=-
m&m&. there is mo likelihood of undne seour, i.8., 2 seour that would
fangerovdly approagch the base of the upstream cheet-pile subtoff which ez~
wms &em %o about elevation 130%. It is, howeverj & phase of the prod-
lem thet ealls for seme somsideration. lnforbtumately, the lewsr vwelecities
and the coarser silt that obtain for the model, 29 compared with the proto-
type, mabs it diffienlt o drgw gonclusiomns, a2 %0 scour, from the model
tegts. However, the groia ¢tosts scugsested in the preceding paragraph may,
in eddition t¢ their primary purpose, afford & little imPormatiom on this
question ef seour.

il. Some of the matters roferred to cbove were briefly @iscussed
with Hesers. Yeraock, Thomes, end Dowd during the progress of the tests.
Thoy are respeetfully submitted for your condideration.

VYery tzuly yours
Joseph Jaaohs

copies to Mr, Sevege, Dr. Durand asd Dr. Berkey
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Montrose, Colorado, July 25, 1936

MEJORANDULE! TC CHIER DESIMHING ENGIKIRR
(Ce #We Thamas, Jo B. Warnock, Ce e Votter)

Subject: Progress report on Liodel Studies at ifontrose,
Colorado of the Imperial Dam and Desilting iorks -
All=-jmerican Canal,

le At its meeting at Yuna, Arizona in January
1935, the All=-American Canal Consulting Board suggested that a
model be congtructed of the Imperial Dam and an ad jacent part
of the reservoir for the purrose of studyinz the flow of water
and silt to the headgates of the All-inerican Canale

2e DBefore construction work on the model was started

a carefal study was mazde in order to determine the model scale
end the type of silt to use so that ecorrect deductions might be
made from the results obtainede The topograrhy of the reservoir
indicated that in order %o get representative flow conditions

it would be highly desirable to include in the model approximately
lé-mile of reservoir upstream from the dame Appiaximately 1/4
mile domstreaa from the dam was believed necessary %o study

the dissipation of energy and other tailwater jhonoiienae It

was confiidered probable, in view of the experience of others
with small scale models, that in case a too meat reduction in
scale was used it would be necessary to employ silt having

a specific gravity less than that of silt and sand found in
nature. |, Yhe use of coal dusi was considered but the cost was
found to be prohibitivees It was furiher considered whether a
distorted model scale (greater reduction of the horizontal than
of the vertical dimensions) would make it possible to use a
smaller models Iistorted scales i:ave been used to sme extent
for the study of river proovleras but the verification on rrototype
structures of results obtained in this manner are believed to

be insuificient, at the present time, to justify caaplete
confidence in the method. It was therefcre decided to make

the model as large as the physical conditions at the selected
site would permit, and %o use a silt as fine as could be
obtained at reasonable cost in the irmediate vicinity of the
modele It was found that a model to the scale of 1:40 could

be built without excessive grading at tie site and that a type
‘of silt could be obtained very similar to the prototype silt

of the Colorado Rivere



e The site selected for the riodel was two riiles
below the mouth of the Fwnison Twmel on the South Jansl of
the Uroaryahgre projecte st this voint the canal drops apyprox-
imately 50 feet in a distance of 500 feet thus making possible
e use of the water for the model and rebturzing it to the canal
from wvidch it was takem. 4 diagranatic sketch of the nmodel and
its relation to tle canal is shown in figure le Water is taken
from the canal through a 48-inch circular ate and carried to
the measuring weir throuch a 24-irnca welded steel pipee From
the weir the conduit to the model consists of a wooden flumes
The sand representing silt is fed into the flow in this {lume
at a uniform rate by means of a mechianical feedere 4t the upper
end of the model a diverter zate is installed to permit wasting
he weber to the dry wash arcumd the model or inducine it into
the modele After the water rasses through the model it is
collected in a wooden flume and retnrned to the canal®

The 1935 Testing Program

4o During the 1935 season the rsservoir was silted vp
between the upstrean linit of the model and the dame Imring this
{rocess the discharge was kept apsroximately constant at 21,000
second-feel (prototy. e or 2.075 seccni~feet in the model) and
silt was added at the rate of 15 by weight of the flow of watere
All wabter wes dischar.:ed through the sluicesates aria hea. stes
and rumerous observations were mads of the mauner in shich tie
9il1 delta ' rogressed dowmns trean toward tle dame “he rain flow
of the river would constantly change from one bank to the »>ther
keey:inz the slope of the delta practically unchanced. Why dabl
obtained during the giltin_ Jrocess have not z2s yet been worked
up but are ex;ected to yteld mmeoh valnable information on the
subject. Observations were also made of the flow of water
throw h the first by as9 zate and the first Influent gate
structure of te desiltin: workse The liesirability of minor
cianges in the a,prcaches te these structures was irdicated oy
the observations and corrections were made accordingly in the
designoe

5 Mn July 1f ths ill-‘imerican Canal Cmsultinz Board
inspected the iydraulie Ieborat-rye .4 the time of the meeting
the m@del had teen in ac .ual operation for about two weels and
lie dglta had prorressed only & saort distance domstreans
The @msulting Board observed and a; roved ths action of the
overilow welr and the sluiceway in rerard to the dissipation of
energy domstreanc DBased on the behavior of the rodel, the
Board recamwended certaln changzes in the alinement of the inlet
chamals dowmstreom from the All-American Canzl headworks and of



the trausition below the sluicezates. | It was also recormended
by the Board that the rmumber of sluicegates be increased from
eisht to twelvee These changes were effscted in tle design
vrior to the issuwance of specificatiens for the Dam and
Desilting workse In ite re ort the Board also approved the
tentative test projraa for determining, by means of the model,
the relatively best arranzenent of trashrack and training dikes
urstream fram the headzatez and sluiceway, for preventing coarse
8ilt from enterin: the headgates and possibly causing obstructions
in the inlet c'larnel dowmstrezsme Dhrinz the remainder of the
geason the gilvin ' ay pro_ramn was continued and by the time
freezin -« tom; eratures made contiuance of the testinz pro-ram
inpractical the :elta aad reac’e  the an and headworks and a
state of ejuili rim hal been reached at w.ich the sane amount
of siit was earriea w rough tie headgsates and sluiceway as was
adaitted to tiie reservoir urstreame

The 1936 Testing Progranm

6e It hed been observed at the initial model runs
durin:: the 1935 seeson that the most favorable conditions at the
headworks woald ve obtalned if the flow avproached from the
left bank of the river crossing tie reservoir fram east to
west in front ¢f the dam and rassing the sluiceway before it
enterad the headgates. 4 considerable portion of the heavy
8ilt would then Bbe disciharged through the sluiceway and little s
difficulty was experienced in keeping the spaee inside the //
trashrack clear of gilte. 1In its report dated July 25, 1935
the All-imerican Canal Consulting Board recommiended that further
study be civen to this particenlar feature of the problems
It was believed, however, that an attennt should be made Tirst
to find a solution to the approach problem which would permit
the river to meander unrestrictedly fraum side to side without
causin? serious silt deposits in front of the headsates at
evenr tlie most aiverse coraitions of aprroache The 1936 testing
rro ran to date has been conducted along these lines,

'7e The laboratory was ovened April 6, 1336 a few
deye after weather conditions permitted water to be turned into
the canal 3rstame After removinsg the debris accumulated by the
wi ~er ctrmis and reconditioning the sluicewsy portion of th
me 2l, an intensive testing program was inausurated. DPressure X
messurenants on the crest of this structure were made by means
of piezomeiric orenings for a series of discharges and gate
orenin.se iatersurface measurenents 'were made of the -jet . dowm=-
stream from the gateses A complete calibration of the gates was
effected znd pictures were taken of flow conditions in the still-
ing poole The data fram these tests has been edited and
presented in technical memorandum Noe 5166



8o While these tests were bein; run changes in
design developed during the winter were incorvnorated into the
modelo, The Gila Valley Canal Headworks and Desilting Tiorks
were costructed but to date no testinz has been done on this
feature of the worke

9¢ To zet the testing program under way three
essentially different layout numbers 1 to 3 inclusive, were
run with different river flows and different distributions
of Tlow between the headuexls and sluicewaye Based on the
informiation obtained frama these initial rans the decision
vas made to standardize on a river {low of 24,000 second-
feet (prototype) and to dlstribute this flow with 10,000
seeond-feet throuh the headgates and 14,000 second~feect
slirougsh the sluicoway and to male such further chanses in the
riodel as observations would iandicate as beins desirables

10¢ Preliminary runs were nade to deternine the nec-
egsary length of time to obfain stable conditions in re :=rd to
silt deposition near the headworkse The results of thes _%ests
Tixed the time at apvroximately six hours to obiain a ne. constant
conldition althouzsh fair indications of final rezults could be
obtained in a shorter tiiee | Accordingly the runs were made by
regulatine thie discharie to the desired ariount as indicated oy
the 18-inch contracted weir while the water was bein: diverted
to the wasteway at the upper el of the model, and then turring
it into the mo 21 and repulating + e amoun’ of water throuch
the sluicewsy” and headiorkse 4As soon as the flow became constant
throuh these structures the timinz was comienced, 4t the end
of a six hour period, durin which time the flow conditions
were maintained eonstent, the flow was shut offe The model
was drained in a manner such that the silt deposit was not
diswrbved and the results recorded sy photographing with a 5x7?
camerae Durin: the running period observations were rscorded
at l5=1inute intervals on the 18-insh measuring weirg the
reservoir elevation, the tailwater elevation in the channels
below the roller gates, the Venturi flume below the sluiceway,
the Venturi flwme in the canal and the 90=degree V=notch weir
used to measure the disehar-ie through the right gate of the
headworks., ‘These observations were made to assure constant
flow conditionse Refore each rwn was sterted all deposits of
silt above elevation 168 inside the skiming welrs and trash-
racks were removedo The 1nlet channels below the roller gates
were thoroughly cleaned aml the silt was removed from the
channel below the sluicewaye Silt was fed into the water
during the time the water was run through the modelo The flow
to the headworks and sluiceway was retained in the position to
give the desired approach by means of sand bagse



lle¢ It soon became =vident that some sort of skimming
weir was essential for obtaining the desired distribution of flow
to the trashrack, and efforis were therefore concentrated on
determining the most efficient shape and elevation of the weir
in relation to the trashrack. | Altozether 38 layouts were tested,
several with the flow anproaching fran different directionse
25 of these layouts are listed with corments in the attached
tablee Frints of layouts 26 to 35 inclusive are showm on
attached rrintse For all layouts up to and includin: ¥uaber 35,
and alse nmumber 374 %hree units of the sluiceway (12 rates)
were utilizad for the disposal of surplus flowe ror larouts
35 &ad 38 only two units (8 zates) wore utilizea an? somevhat
better flow conditions and silt control were obtained in this
manier. JIan all cases better resulis were obttained when the flow
approached from the left then when 1t apiroachs from the riht,.
Photozraphs of the following typical larouts sre attashed
hereto, Mumbers 1, 2, 6, 12, 19, 22 and 30

/
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Layout ° 103l tLn | WieSe Eleve Length
Fuwber OJravin: of Along Face of teralhy Smel e inng
Uver o Dw “un

Trashrack in osition ..

Right | 6 bre.

1 4

P__@:I’o/_, 7~ \
\ s ~
4

N / \

~4__ -\ _._:OQ Erav 1722y Right 6 hrs.
Frast rack Etev 170 e vl

in riht ¢
wiratisfacto

Conrrol Wer
e 175 -7

Asrcrnote tradh
rack focations e 24,000 seconi-foet lisc .ar-e ot

1 run for tids laroute IMmont’ 3 actar
Right 6 *  leontitions ramute: wita lavar
tischar ‘e

el
90!
i

Concentratfaon of flow around
eni of dikes ~low 2venly distribe
uted to roller -ates. “Zowilierable
dro; in neal from face of da: to
roller ates., .es clamel scour-
ed out alon- iike near ngse. .rea
Bight 6 hre. insile of trashracits anl %o centor
channel: below roller ‘ates .adly
silted. i
same silt,
from slnici eriode ‘esults
‘ererally unsatisfactirye.

ixes ool ¢

“ornad over

rgll distrinat-
ect over left
1 hre 3 ¢ trachrack
Right 20 min, | o8l cilteds .
in canal. uhallo
of left weire
~hord welr too low, raiae to
aj ;rodmate clevetion 180 and
£l e “ n au outaide en 1
lon- weir to obiain iore ¢
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River Discaarge - 24,000 second=-feet = 'eadworks 10,000 - sluiceway 14,0C0

Layott . fosition | deSe Zlove Length
S~ Draming of Alonv: Paoe of Results and Conclusions
Bunber River of Dam Run

-l

e —220

/s Conoentration of flow near

ond nf dike. Good standin: wave

over right skirmin: weire Flow

crossed to outside of left weir

near end fartihest from dan,

turned alorny dam and flamwed over

weir and into sluisces. Flow

evenly distributed aoross front of
intakes inside ~f trashraoke .eir

Bight l}"' on left oide effective at curve

—_———Sce— — — _——I-

e Az

v 176 and at end next to Zam, Channel
alon: left skimmin:
bar vary roushe Ul
arouni end of dikes .irea inside
of traghrack silted, Jome silt
in ohannels belo7 roller ates.
atse rivht weir.

Entire

“~Radiss = 300"

2ro. in aead an! roush flow
oon:iitiions around nese of iike
oausin: slightly hiher velocities
next to dikes End of weir next to
dike not effeotive beocause (iroj
in watersurface around eni of dike
allowed very little water to spill

over weir. 3ood standin: wave over

3 o .1eir beyrond effect fron dikee.
514 :hat whirl incide of dike and
trashracke .rea inside of trash~
raok silted ani soms silt in chann=
ols below roller atess The
condi tion at the ~nd of the dike
. coul? ko correoted by a mare
effioient and less abrupt transition
from the Aike to the weir.

River on right side. Cunsentra-
tion of flow along dike and right
woire Smooth flow arcand emd of
dike. 0ood standing wave over
right woir. ¥low t0 roller gates
evenly distridutod. Same silt
insido of trashrack and sozme in
ohannsls bolow roller gates.

4 Ghamel from end of right weir

& across to exd of left weir.

] Charmel along entire length of this
Left 6 bra. weir spre 40 coe half the width
, Oenter 1684,0 1 ke of the sl at the end next
Right 1 bre to that struotwe. Sluleing period
gave vary saticfaotory resultse
River fram center - Good flow
conditions. Considerable silt was
sluioed comtimmously amd muoh of
bar that forzed when river was on

Elex 197 —

o,

*
Y20z

of lefft weire Considersdle silt

sluiced contimsusly. Left

\ wedr too high and poseidly too :
. longe :

8light concentration of flow
over woir, extending about 40 feet
ahsad of orest of dam. Good
distridution of flow over rexaind-
or of woir. Chamnel formed sround
end of woir and flowed in aro to

nose of rock dike, causing slow

Loft 162.0 ' hroe whirl in'sarea in front of sluiceway.
Concentration of flow through trash-
rook nsar rock diko and some ‘water
flowed out of trashrack near sluloe-
v way end. 8light oircular motion
inside of trashrack. Bar farms fram
end of lsft weir toward trashrack.
Undeoiradle channal fram enmd of
woire

Elow 173 —'{ »
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%e 10,000 - Sluireway 1%,0C0

Porition
of
River

deSe Eleve
Aloni~ Faoe
of Dum

Ler.:th
of

aanlhz ac: Tameldalens

4

Erer /7&?

- ——

R =/000"-;

"

18.2

2 hrs.

Good standing wave over appr-
oximately 280 feet of left weir.
Flow tlrough trashracks well
distriduteds Mo charmel around
end of weir. Entrance %o roller
cates very goode Bar forms
sppraximately 300 feet ahoad of
sluiceway. Good open area irmed-
iately in front of sluicoway.

Reir should be lowered slightly
at end next to dam to lower
reeervoir water surfaco.

|
I-———cso’————>

E/av. /685

~R=s000 <

~——

7
\Erev, 1785

176.0

Standing vave over weir fairly
goode Comdentration of flow along
face of dam and across front of
sluicgway causing drop in head
around olosed section of trashrack
and unsven distribution of flow
through trashracks. Approach to
roller gates is from left causing
lrop around front of plers.
Considerable silt sluioced oontin-
uouslye. Same silt inoide trash-
rack after short run. Bar approx-
imately 50 feet fram sluloeway.

Layout not satisfaotarye

22

= C‘Zﬂ'

¥
&1 17725-+ §

'

7/

43,

181.2

? hro.

Good standing wave over left
hand weir exoept at axtreme out
end, Flow through trashraok
ovenly distridbuted and entrance
to roller gates goods Ho motioe-
able concentration of flow. Ko
eilt inside of trashrack after
test. Bar formed approximately
200 feet ahead of sluioeway with
ohamnsl along left weir, ohannel
along trashraok and ohannel fram
end of left weir across to inter-
seotion of dike and right weir.
Good open area in front of sluice-
wvay and in front of trashrack fram
approximately the mid point to the
diko end right weir, Sluioing
oporation very goode Left weir
ocould possidbly be lowered ons foot
at end next to dam and out end
raised one foot and lengthened
approximately 50 feet.
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¥
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5
3
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|
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te———— S00" — ————"
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180.0

S hre.

Flow concentrated along face of
dam with standin: vave over approx-
imately 300 feet of left weir and
very olicht agitation over remaind-
er. Entrance cond!tions through
trashrack ware fair except for a
fow feet around blocked out end.
Sluices carry a large load of silt.
Entrance to roller sates faire
81izht inflow from front prevents
whirl inside of trashrack. No
chammel around end of left weir.
Very little silt inside of trash-
racke Channel alon: left weir.
Layout gave fair results.
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Layout

of Results ani Conclusions
Number B :

Jrawin:

oot

)
a0¢
Jivs ®
. —Re

S Z A%

so0ble

Flow consentrated along face of
i danm with etanding wave over approx-
/7y . imately 300 feet of left weir and
8light agitation over remainder.
Entrance oonditions through trash=
rack fair except drop in head
around blocked out end and concent-
}m ration of flow boyond this point
, .

£
e — ——-J;w——- -
%

dlla >
le/00bte 100

\&275,

Loft 180.0 for a fow feete Flow through

44 roller gates goode Very little
\‘L. 811t inoide trashracke Small silt
Ehaw 182~/ & . bar approximately 50 feet from left
» about 20 feet wide and 160 feot
longe Sloto appeared to have same
effoct. Run too short to form
oonclusive opinion.

Large slow whirl on side of dike
near bmikce Smaller swift whirl
near end of ehort weir osuwing
excesoive erosion. Flow to roller
gates 1s from left at an angle
forming largo slow whirl in area
. betwoen trashrack and dike. Samo
Right 6 hro. flow in wido arc approsching sluice-

way fram left. Excessive coour at
end of dike. Area between trash-
v |/ rack and gates and chamnels below
y . gates badly silteds Ghamel along
/ right skimming weir and open area
directly ih front of slulcoway.
1 Layout is wmsatisfactorye

/s

Ehev /59\

Elev: 182 — —

—Elev, 170
Elow 197 —

Staniing wave over left weir
not pronounced but enough agitation
to keep 5ilt movinge Consentration
of flow along face of dam and aaross
in front of sluloeway with elight
drop in hoad around end of blanksd
Hent 3 M8 | oef trashrack. Entrance oonditics
through trashrack and to roller
e —— > gates good. Soms 8ilt deposited
- -7 inside of trashrack. Small silt
- P . bar {n front of sluiceway. Results
- 7 with this layout were fair,

/6

00

/

i

!
’.;‘/apq‘/‘n >

Flor piles up back of dike and
.formo a 6low whirle Also slow
whirl inside of trashraok oaused
by uneven distribution of flow

. - through trashracke Bar forms nsar
Left 168060 7 brse trashrack, contirmmes through
trashrack and approachss roller
Batese Bar is drawm toward
sluiceway alsoe. ¥oir on.laft
fairly olean. Layout was tmoat~
isfaotorye
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180.0

5 hree

Flow conditions muoh tio same
as in layout 17 exoept tis wave
was not as pronounced beocause of
the flow through the slots. Flow
through trashraok and approach to.
roller gates goode Small bar in
frant of eluloeway. Slots appear-
ed very effeotive in breaking up
bare Resulte of layout goode

9

N\

e,
LY
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e -£L7ev 170

o

183.0

6 hre,

Channsl forms along: upstream
side of rook dike but is spread
very effeotively by weir at end
of dike.

Flow continues toward dam
spreading scme toward intakes.
Water flowo toward dam over
approximately ono half of left
woir then along dam toward intakes
and over other half of weir. loat
of flow 1a throuch 1/4 of trashrack
next to intakes, Entranoce to roller
;:ates not goode Entrance to extrems
left sluice gate not goode
soour along upstream side of Pock
dike and approximately ono half of
right weir. s51ight ohannel along
left weir. Large bar across front
of entire intake works extending
inside of trashrack about half way
to roller gatees Open area in
fraat of slulcowny cmall.

Sluicing removed top of bar and
formed ohannel around left weir,
but none along $rashracke Rosults
of layout unsatisfaotory. ieirs
too far from sluioeway.
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3 bre.

Conocentration of flow along
outeide of dike and upstream side
of weir at end of dike. Good drop
over weir and flow evenly spreads
Conoentration of flow at end of
dikee Flow travels in large
semioircle and approaches sluice—
Say from left. Good drop over all
of left weir. Falrly good dis-
tridution of flow through trash-
rask, Some oonoentration in half
next to dam. Entranse to roller
;sates at angle from lefte Exoessive
eroaion along outside of dike and
about half of weir. Bar below
welr extending about 60 feet
inside of trashracke Slight
ohamnsl saross bar toward sluiceway
and along left weir, Results of
layout unsatisfastorye
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| leGrev.i77 N;
| <

‘g A T~

° e S~

| ’

| /

| [€— £/ev /70

|
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S Elev 19/

185.0

6 hrae

Suift charmel along upstreanm
s8ide of rook dike spreadins in
large sweeping aro at end of dike.
Bar forns at end of dike and
carries around end of dike inside
of trashraok. Reservoir high on
upstream side of dike. High
velocity through about 120 feet
of trashrack just outside of blank-
ed off area and praotiocally no flow
thru remainder of racke Entrance
to roller gates very bad. Deep
ohammol along upstream side of rook
1ike tapering eut beyound end of
ikees Bar to approximately elev-
ation 184 extending through trash-
raok and f£il1ing channel upstream
fron sluicevay to within 300 feet
of axis of sluico, Small ohannel
to right of left weir. Small open
area in front of sluiceway charmel
through trashraok around end of
blanked off seotione 3ar formed
inside of trashrack behind blanked
off seotion. Two center ohannels
below roller gates badly silted.
Resmlts and sluioing bad. Gemeral

resul ts unsatisfaotorye
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o iver Lisc.ar: »Co cenan s 10, = (lulcaa
sout . -osition oo love Lo il 4
1;1 ber Jrawin: of Ll oLce of
h Hver A L T,

Bad flow oonditions around end
of dike with exoessive drop in head
and bad whirle Flow through trash-
vaok and to roller gates is at angle
and not well distributed. Silt bar
ineide of trashrack amd in front of
—Elev 19/ Bight 183.,0 S hrse aluloemy at appraximate elsvation
176, Ghannols below roller gates
osdly silted. Tendensy for small
shamnel to form around bar and app=
roaoh sluiceway from lefte Weir
oomplotoly buried in bare Results
unsatisfaotory.

Traxsh Rock
—~Erav. /70

4 \
/ Contro/ Weir)
/ Erev, (7.35'

22 7/

Congentration of flow aroumd end
of dike. Flow through trasiraok
and entrance to roller gates not
-roode Inside of trashrack and
Gharmele below roller gates badly
Right 184.0 6 hro. silted chamnel out around to left

. ocaused hich head over dame Soour
—Eter 191 bad around nose of dike. Soour
bad around nose of dike. Resulte
very unsatisfaotory.
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100

VA Flow conditions goode Slow

. whirl i{nside of trashrack but not
4 of severe propartion chammsl along
trashrack and outside over left
ocarry most of flow pasoing sluloe-

waye Ho silt inside of trashrack

Bight 181.0 7 o, or in ohamnsls below roller gates.
Good ohamel outside of trashracke
Charmel around and over left weir.
. Considerable silt in front of
slulosway. Sluioing operation
very satisfactory. General resulte
fairly satisfaotorye

,

.
00
&, /érfl.l
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tero0vye 00
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‘ Dike foroed water out over right
woir thon around over left weir
aoross trashrack. dater enters
roller gates from direotly in front
oonsiderable oilt outoide of trash-
ht rack in front of slufceway and very
et 160.0 6 k0 1ttlc inside of trashreck. Left
woir was not as effeotive as when
flow was from right. Slulcing
operation gave favorable resultoce
Slots effoctive in slulo ing.
General rosults fairly satisfaotorye
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Results and Conclusicas

26

Elex 197,

27

Elax

Eder 170
—

s —180"~ = %-4 —2q"

Right

161

S wro.

Flow oonditions through trash-
reck and approaching roller gates
goode Good standing wave over
right weir. Flow well spread and
mush of 1t foroed around in fromt
of sluloes, Bar formed well away
from sluloevay and intakes.
Sluloing operation satisfastarye

Tais layout appears satisfaot-
oryy With the river in this posi-
tion but a longer rum should be
e

= < -
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—_ — 300" — — — — 165~
hd 7Y i~ Siklind
= - -
Pials
/00 4

~ass

—

le

Lrew 13/

Bight

28

SN

\

Elev/7s

T flev 170

161.0

6 hrse

¥low oanditions throuzh trash-
rack and approach to roller gsates
faire Current around em of right
weir and into sluloeway over left
weire. Standing wave over approx-~
{matoly 200 feet of left weir

beyond end of studb dike. Consid-
erable silt bar in fromt of sluloe—
way and a emall bar inside of trash-
raock nsar dike. Clear area inside
of both weirse Results not entire-
1y satisfaotorye.

16145

6 hrae

Flow oonditions tirough trash—
rack and entrance to roller ..ates
faire Flow over right weir divides,
one current approaches sluioeway
and the other flows in aro over
left weir and returns to slulceway
around nose of stub dike on lefte
4 8ilt bar formed in front of

the sluioeway to elev-
ation 182 and a large bar formed
inside of the trashraok. Same
s{lt was carried into the inlet
ohannals below the roller gates.

A fair channel was maintained
alang a short ;ortion of the

left weir near the stub dikee

‘e sluioe period was very
effeotive. Results not satis-
factorye

29

Ve
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Elev /91«

\

_frevi7s

~ &

£Flev 182

lev'y72

161.0

6 hrse

Flow conditions turowh trash-
rack and entranoce to roller .ates
vory ;0ode all of trashrack eff-
ective and no droj in head arownd
blocked=off section. Only part
of ri:ht weir effective. The

3{lt bar de:osited in front of tie
sluiceway wus very loosey but
exterded throu:h the trashrack

anl was above 170, iio silt in
c.annels velc: ~oller :ates. Oren
area inside 0. trasluack newr dikee
tesults shoult! be saticfactory
with uinor ¢ ances.
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Right
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Center
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18245

6 ars.

6 hrse

6 ars.

Center

18l1.5

4 hro.

Results and Conclusions

ributisn of flow over
3901 trov im “iea! over
t.ic weir ani ardun: noue o7 lie,
causin - bar to fom at conaiderable
iistance fram ite Left we.ir efrect~
ive. Yo 5ilt inside of trashrac: or
in channels below roller -ates.
Charmel alon * left weir and alon:
trasirack around bar to sluiceway.

2, Even flow from trashrack to
roller cates. slight whirl near
left stub 1ikes Channel alon. left
weire Major portion of silt bar
same distance fram sluicewaye ‘0
silt inside of trashrack or in cran-
nels below roller ‘ates.

3s River spread from risat dike
to approaximate mid-point of dam.
Current around end of gtub dike
spreading fan-like aoross front
of sluioevaye Slichtly il her
7alocity near sluloe than throush
rapainder of trasiragke Gowl appr=
sach to roller gates. ‘'fairl in
Iront of sluices back of stub dikee
jolid bar from river extendins thro=
2gh tresarack to roller -:ates. Chan—
nel around end of stub dike extendin,
‘liaronally to rizht side of sluice-
way behind stub dike.

Sluicin; period satisfactory for
1 and 2 but unsatisfactory for 3.

Results satisfactory for 1 and 2
but unsatisfactory for 3.

Uniform flow throush trashraok
exoept for slight current near ernd
next to sluioeway. Ourrent appro-
aching non-overflow section between
sluloeway and intaces slishtly to
the left of a line normal to the
axis of the intakes and another
surrent swung around to the left
and passed over the left weir appr-
azimately half of left weir forming
channel along weire Out ends of
both weirs buried after rune Airea
between left weir and trashrasck
contained heavy bare Aibout one
third of area between trasirack
and roller gates covered by bare
Same 8ilt in ohannels below roller
nates. No sluicin; periode
Results unsatisfaotorye.

—KElav /73

N raw 102

181.5

"6 hro.

Flow woll spread across entire
front of slulceway and intakes.
3ame flow along face of dam and into
sluioes Good distribution of flow
tarouwch trashracke Standing wave
over appraximately 175-feet of left
weire area inside of trashrack
badly siltede Open area from pier
4 to rook dike extending S00 feet
upstrean to dike. Right ohannsl
free of silt. JSame, 8ilt in two
center ohanrels. Same 8ilt in two
center ohannels. High bar in front
of roller gate No. 1 anmd back of
blanked~off trashracke Chammel
aleng left weir extending approx-
imately 250 feet upstream from
sluicewaye Sluioing period satis=-
faotory. Besulis unsatisfactorye

— Llew /82

—£lee /72

183

S§ hrs.

Concentration of flow throuch
right end of trashraok causing poor
entrance to roller gates. Curremt
aocross left weir at low pointe

Out ends of both weirs ajove watere.
3ood stending wave over left weir
fraa lan t2 a point about 350 feet
fram dame Open aroa in front of
blanked-off sluioeway to diajjonal
line fram end of blanked-off trash-
rack to low point in left weir.
Some 811t inside of trashraok and
in left center channel below roller
~nate2e Cuannel from low point in
weir to end of rook dike. 3ar
elevation appraximately 176
ing period not satisfactory.
Resul t5 unsatisfaotory.

Slufo-
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SMAMARY OF LAYOUTS POR INTAKE #OEKS - MODEL SCALE RATIO 1:40
‘ttver Msacharre - 26,000 Spoand-feet = Headworks 10,000 - “1n -
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Buzber

Drawving

Posi tion
of
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Aleng Face
of Dam

Length
of

Results and Conoclusions

3¢

Elev /78

Eltav 187

Right

179¢5

161.5

182,0

6 hro.

6 hrs.

58 hra.

1. Plow tarough trashrack and
entrance to roller -8 2oode
RPlow divides at junction of strai.
weirs, a;proximately 1/3 of flow to
right and reaainder to left. Silt
sar olose to sluiceway. Somwe 8ilt
insii: of trasiirack. Channel alon:
left weir from sluiceway to low
point in weir. Small clear space
below right weir downstrean from
low point.

2, Plow throush trasirack and
entrance to rol.er .:ates .node
Upstreamn end of left weir above
water but remainder was very effect-
ive. Siit bar not as larite as with
flow from center. Soze silt insile
of trashracx and inside channele
oelow roller :jates.

3. Flow tarowth trus rack an'
approach to intakes .jood. Left
weir orfective for 300 feot upstream
from sluicews’s Ri.zht weir effect-
iv2 for 2uU-feet uj strean from nose
of dike. Lare silt bar in front
of oluiceway and considerablo silt
inside of trashrack but very littie
{n channels below roll:r .ates.

Sluicing period satisfactory for
all three runs

Results generall: satisfactorye

35

Right

183

6 hrse

Floa conditions turu trashrack
and to roller cates faire Znd of
risht weir next to dike offective
for a distance of 320 feet fram
nose of dikes Flow {3 mostly out-
8ide of weir and a;:roaches sluioe-
way over 200 feet of left weir next
to dam. Large s8ilt bar formed in
frant of sluicevay and considerable
oar inside of trashrack. .3luicing
period only partially effective.
Results unsatisfaotorye

36

BRight

181

181

6 hrae

6 hra.

1. Flow tarou:h trasiirack ani
entrance to roller gates .;ood. Left
jortion of weir very effective.
after the run there was no silt in-
side of the trashrack or in the
channsls below tiie roller ;ates
and only a very small amount in-
side of the weir. o sluicing
periode Results very good for
s rosition of river.

2, Flow tharou:h traustrack arml
e.trance to roller .;ates faire
Current arounc nose of dike and
alon: ritht ;ortion of weire
Ltandin: wave over right section

of weir and over extreme left ende
after run there was same silt inside
of the trasirack an: some in the
inlet channels below thae roller
tates. . lar:e bar fome! ir the -
caannel betwee: the trasirack axd
weir. If trausnrack had! not veen

so fine ,rolably more silt would
have oritered it and a;:roached

the roller ‘atese iiesults unsat-
isfactory for thiv ;osition of
river.

181

6 arse

Flow t.row:h trashrack an.
eutra:ce to roller -ates fair.
J4eir actio: satisfaotorye Lar ‘e
3i1t oar Je;osited outside of tras =
<ack bit did not cxtend tiru trash-
~wike The finer trasirack [nrvtall-
for t.is test vecam: . art'all;
<lo::el mnd .robably obatricto!
“ae alvarice of the silt vare Jlule=
wn: cer.oi only partially effectives
e3ults not entirely satisfactorye
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H!DRAULIG MODEL .STUDIES FOR. THE nEsmﬂ o
TEE IMPERIAL DAM.""--—-". ,,,,,, ! o
rg:.onal*-. meeting
-of the: ’Section of" Hydrology of theﬂAmarican

The e}rclusion of Bﬂt”from camls hav:l.ng

problem. With 't.he advent of' a partial aystemtic control of 'bhe

studied on sectional models. The results :Ln those acases-‘_ er

wit.h little -or :no correlatlon to ad*acent structures or to”the antire




“ In cons:Lder:.ng the Imper:l.al Dam and its

In studies made_w:l.th;\,mmble bad models, two ends may; heH

accomplished - a quantitative a.nalysis of the r.u-oblem is obta.ined

which may or may not J.nclude data relative to the basic principles e

of transportation oi’ solid matter by running water or a qualitativei.{. B

.or comparative analysis isy obtained In the latter case, suci. oi'
are

the variables as it is possible = eliminatedi‘rom the prob" en &-re— R

Geleted by maintai.ning certain conditions congtant throughout the

series of tests .



analy51s.; Numurous factor ;gove ed;this decision

and sand found in nature.; The use of ‘eoal dust.was. consldered: but

the cost was found to be prohlbitive

The possiblllty of a dlstorted modelgrcale would have“made

it p0351b1e to use a smaller scale., That type of model has been used:; g

1o some extent for the study of rlver problems but the verificat-on. ‘
on prototype structures of results obtalned in this manner are believed
to be insufflcient at the present time to Jus+i£y complete confldence

in the method. It was declded,to make -3 model s large as the physical

conditions at the 31te would permit, and to use a silt es fine as




ranged in size from 0 08 to 2 0 mm.'

c&tlons of the formation of silt bars on the model were much more o

severe than will be experienced on the: prototype due to the use of

silt as much out of proportion as the materials actually used. B




at a rlght angle to the structure for a diatance of about 560 feet

the outer end forming the upstream termlnal for the trashrack

R



(4) a trainlngéwalf
,gate structure nornml to
apron of the dam 7

(5) 4 submerged tra;;'
tof the slulceway gates to

ties along the fase ‘f

charge structures ofithe dam,

the rlver._

‘Ganal headworks, the model of one of the desilting basins and its“

appurtenances in- ths Gila Vslley headworks was installed in. the

Arizona end of the Imper;sl Dam model.




Vunder the gates. w
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