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H!DRAULIG MODEL STUDIES FOR THE DESIGN 0 R
TB:E IMPERIAL DAM. il s
‘ c\g:.onal*-. meeting
-of the: ’Saction of Hydrology ef theﬂ Amarican

The e:rclusion of Bﬂ‘t‘,”i‘rom camls having

With 'bhe advent of' a par'bial aystemtic control of the

atudied on sectiona.l models. The results :Ln those caaes-‘_ er

wi‘c.h little -or no correlat:x.on to ad*acent structures or to”the ant.ire

headworks.




solution of the p1rst and fourth problema,olt was ecommendedlthat &

program of moael testlngrbe' onducted o as lar e

cable.

In studies made w1th}novable bed models,

which may or may not 1nc1ude data relative to the basic principles _ .

of transportation of solid matter hy running water or a qualitative 5:j¢z
2 .or comparative analysis 15vobtained In the latter case, sucL of

kS the veriables as it is. possibleif; el'iminatedfrom the prob,sem &-re-

T
Geleted by maintainlng certaln conditions congtant throughout the ST

series of tests.



analysls., NUmarous 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 p0851b1e to use a smaller scale., That type of model has been used:i g

1o some extent for the study of r:ver problems but the verificat*on. ‘
.on prototype structures of results obtalned in this manner are believed
to be insufrlcient at the present time to Jus+iﬂy complete confldence

in the method. It was declded‘to make a model as large as the physical

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




ranged in size from 0 08 -t.o 2 0 mm. :

c&t:.ons of the formation of silt bars on the model were much more

severe than w:Lll be experienced on the: mototy‘pe due to the use of

silt as mach out of prOportion as the materials actmlly used.




at a r:.ght angle t.o the structure for a dista.nce of about 560 feet,
the outer end forming 'the upstream termmal for the trashrack,

R



the rlver._'

Slmultaneous with the test program _I“JJ

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

appurtenances in- the Gila Vallqy headworks was installed in. the

»Arlzona end of the Imper;al Dam model.
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'h’bjeot' Progreas repor. on Model 'budiaa} 1t Monfrose,:
C‘o].orado of the Imperial ‘Dam-am Duilting Farks
An-Amariom cuml

1. At MB meeting at ;,Tmnn‘."»
1935, the A.n-Amariam <Conal "Consul;
~model be \oomtmtea of “the Imperial
-of the reservoir for. ths pn:rpoae_u.-of “mtudy
md. wilt 'ho the baadgntgq of -the: u;&myﬂﬁ

S : p 0 sty ‘ti,op. *orlc on he_
Y caret'nl Btud,v m‘made in orderx,‘-‘bo"-ﬁ :
and - the type of BI1t o™ nae;,-s 'Eha:t. c

| made from the“x-am;lts obtu.ined.-

indicated that in order o get: rep ive flow oonditiens -

4% wouTd e higHly dewirable 4 dnelude “1n'“_tha Tiodel “approximately

1Fmile 0f reservolr upstream. fram thegdu;,'”:ﬂ.pproxinat’aly 1/4

~mile dowmstresn from. ths'dan a8 fbel!.evsd‘ri eceasary 1o study
the «dissipation ‘of : ‘energy the " nocier

was -sonfidered” probgble, . '

with small ‘scale _modale,”’

Boele was. mBed it woild:

- a:spesific. gravi‘by_ 1eas - than ‘th

_ naturea The ‘use:of; Aoa.l 5du8t wp. ad. :

found . to be. ‘prohibitive, It s further’ uonaiﬂcr‘ whether

diatortod model seale {greatar’ reduction’ of . the horizontal than:

of “the vertical ﬁimensions)‘would mak:p it possi‘ble to use i

~mmaller models Distorted’ scales have :

far the ‘stuly of river. problm 'bntﬁ. ; erifl tion on pro'hotm

-stmtureu of results obiained-in thi re beligved to
be imufrieient, .8t the present time. Jus

-confidence in tis mth A, Iiiwas ;

the model 8. 1arge a8 th

site mmld permit"‘

. of '3;11-& t;ou.ld ‘e -obtained-g y :"
of the Golorado mnr.




frcm the r-anal through
the ume‘asu‘rin;;‘ Trelr thro

‘ 5. On Ju.ly 1"_ ‘ths ri
;insvectad the’ ’I;yﬂra.ulic -;:I-e.boratﬂry

overtlow meir. and 'bhe sluicawey”'in re"ard to'{the lisainat:.on of
enersy downstreme. “‘Based .on ‘the" behavior of the model, ¢he .
Boord recamended mrtain chanpes in. the’ ahnemen'i: of. the 1nlet T
chammels do'.'.'nstrean frcm 'I:he ;ul- \r:lerican Caml headworlcﬂ and of




L B ‘I'he aite elected_fo' +) d. :

below tha mout.b. of the Gunnison” Pame ou

the. Unccm*:ahgre pro.]eet.' AtEHLY B the ca.na.l drops’ arprox
imately 50 fest in s diat:mce of 500 fee'h s mﬂ\.ina possi‘ble
- the uee of the ‘water for: the nodel and: retur*zinu 1t _tov: the ca.nal
Trom which it wag takens dia*rmt:c ‘ke‘

its relation 1o''tue canal is Saown. in: fure uer.:

from the canal: through Y 4Bf-imh eircular gat i and car:

the measurin;: :_v.reir throu,:fh 8. 24~ingk’ welcled at ip

the velir the: conduit o the: od’elg :

‘The. sand: rewresernin,,.-sil 18 fed

&t a‘unifom rete by mesns ‘ofa" et

end of the’ model ‘a. Aiverter =a

“tha watar to- the. dry’ ash%:a.r.c :

the model, After: the water: Laspas t"zro

collected :I.n a woodan £1ume a.nd ;

. Prooess. the. uscharge”was .

) aecond-;eeu (prototy: 24075 Rl de) ol 1 the mod

- Bilt was added* at the rate’ J_- _ : £low 0f wa ers.

ALl water was discnarged‘lt; ouy ts?lu.lcega‘hes P hearla,_'tﬂs

‘and mumerous’ ‘observations. were 1 £ Ahe marmer: intviiich ithe

9ili delta Iroiresss ‘:Immtream tora.rd tle dam, 3

of the river would o rwt‘antl;, c‘w, '

keering the. slope of Ahe "dalta. 20

obiained : d.ar:z.na, the azltmc prooes

up but are exrected to. ol valuab rmat

aub,;ec'h. . Observations were  also mede .of He flow of wats
throwhn the first: ‘ov-:e.s -ga.'t and., :the _rs ‘:Lnfl :

stmcture of ‘ane deﬂllt ) :

' On Jv.ly‘l“ the Al—%meric,an.\,
'ins ec*ed 'hhe ‘.’.ydraulic boratoryei:d 1
the ‘medel had. been. in:aciual ‘operation
the delta had: v.r-oc;resse nly 3
The o:nsn.ltin,v Board. obsar )
overilow weir znd the sluicermy in regard“ oA
- enerzy. domstramna Based on’ the : benavior ‘of ihe model L T
‘Board recamended eertain €hsnces in the’ almement of the Inlet

chu.nnela downstre:m frcm the All-merica.n Cane.l heatlx"orka ~and of : .




‘the '!:ra.nsrl:ion 'below -5 (L1, Tt was also recommended
by the Board that ‘the! mumber “of ’slm.cegatea Ye -increased from
eizht to- twelve. ’I'aese cha.npes ‘werea: eﬁ‘ected in ‘hhe desi :
prior to the issuance’ of ! f;'yeciﬁoat:.‘ons.:_, -th

Desilting workss: In its: re]ior

te:xtatwe “test ‘pro.grm for-dete ng, by

the relatively best: arrangement of) t"as ' and trainin.g‘ ‘d:l.kea
Supstrewm frau 'hhe head'*ateu and. slumeway, for; preventm.gi’ ¢
5111: from em..erinc, “the t'at‘ aibly; causiny, .
season tha siltmﬂ up brosram’
freezing temperatures made M
imprae- ulcal the delta: had reac
~state . of” equili’br:.m b.ad be

of 9il% wasg carrled i ‘
admitted 'bo the reaervoir‘*upa

A8 X
: Gm;sul‘hing B d
3tudy be given- to this ,partictﬂar feature
- It was believed,’ _howeve

: "ausmg serions 5111: demosits in
‘even tlie most aglmrse conditions”
-“Provrm .to dste has: :

Lo Pe .The: labora'tory wab ovened April 6, 1936 a
~days after weather conditiens permltted :
- the panal system,’, After ir erris aecmmlated by the
‘winter storms and. recondi'hionin.g tbe 9 u:. ion'of.
model, san intensirg“ tesi 5
148 on’ the crestof. structure were'made by means
of viezomatric openi.ngs for a se.ries f" d.:.sch.arges cand- bate’::
-openinage - f{a,ter surface’ measurementa ‘ware made of. the -jet d.o
8tream from. the ga‘hes- A ‘camplete cali'bration of the: ‘zates’ waE"

effected and pictures were taken of flow .conditions in the still-—f_“_ "

ing roole The data from. these tests has. boen ‘edited ‘and
presanted in technim mmorandm Boe. 51607




: , ln:.cewa,y'
infonnation fo'btained from hsse i.ni'{::l.alzrr.ms
was made to ‘tandardizi ‘
foet (1Jrototypel md :

A0’ inary-runs were made -t »determin he.
essary 1en3‘ah ofw ti.m.e 'l:o ohtain usta'ble e

Tixed the time: a‘h anproxima‘tely.‘;s
conds.t:.o.n although Tale Andieati
According_l
repula""inﬂ 'hha d.lsoharge T"tc t e desire
. the 18=ingh- contracted' ;

it into the mo- el and revu.lat‘ing
the sluicewa;: and- hea‘duorl:a
taroush these atr wtures*-‘ 4

During the mnnin.> . eriod observations
at 15~mimte intervals ‘on the ., '8—1:1__:}1 n:ae»a.osm.-:l.nu
reservolir . elevatiou, the aily T ‘

auem 'the rig':rt gat‘ 5 3
hea&mrksn 'I'heaa o‘bsma'bims WOre ma:ie to a8gurs onstant:
flow conditicnse ad .8
8ilt. a‘nova ele'ratitm 1
racks were ranovada

chumzal below the sluicewqy» W ] . 3
during. the time the. Water was -;,throu.gh the model-o ‘ 'l'he flow. . .-
to the headworls” and’ sluiceva.y' was retained in’ the positiou to
five ths des:.red appropch by meana of semd ha.gs. S




were utilized for-
56 #md 38 only two
better. flow

of surplus flows-. For Layouts

ormento. {n tha “atbashed

clusive ‘are:shom

t0 .and’ iricluding. s
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