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Subject: Hydraulio modal studies of the- All-mnerican oanal _heol: station
60+00 - All-ﬁmwrioa.n o&nal systam : califomiu L

tion, - IrC _ by
ceeded 10.000 second-reet end. this Waa ma.inta.ined for onlv a’ ahort per-
iod when weter %8 be:.ng diver‘oad into Mexico. A'!: preuent, fha ’staady i

flow varies between 4, OOD and 6 000 second-feet. iy

Beoauae the cenal we.s designed for mimm diaoha.rge of 15 155 A R

&t partiel d:.sohargoa. exoeasivgly high Velocities Ocourred inl'the “cha.n- :

nels and effluent weirs at the desilting; Wori.cs.‘. The resulting ‘oour‘re )

moved the ssnd from beneath the dr_r-roo" pavmg ce.uuing, wauhauta in the R

ochannel wh:loh vere 80 aevere-thnt'it 'ma neeesua.zy ’co suspend opero.tiou e &

of the canel while repairs wer-e being macio. : _, o L
The scour ang o‘:hor operating diﬂ“ioultiea oould be ulimi.nated b;r
the use of a eheok-drop structure downstrewn ﬁ'om the: desilting, worlcs ‘.;;M

whish would m:.ntain the water surface nearly cons-ban‘c nt the maximum

dopth of 20.61 feet for ell flows and reduce ‘the volocity in the- channels @ B

et the des_ilting works to e value below the.t whiah i.s capable of produc- o

irg scour,




InVGstigatlans of the hydraulio propertien of a oheck-drop etrun- R

ture in the ocmual revealed that maintaining tha upatream wntar dapth

oonstant et 20,51 feat. in oombination with the various duwnatraam wnter f  §

surfaces expected at the dirferent flowa, a hydruulio jump would_n’

depth was too graat for a. Jump tn form end aéoondit on‘uallad o “drclnad‘

Jump" would exist. When this cccurs tha anergy of th drcp'does not” ff*“‘" i

dissipate rapidly and sarrien through the nool eausin« cpns derﬁble .‘ijf

bottom soour and banic erosion, especially in the -andy'soil'which ohar-;f. “_ﬁ

acterizes thig part of fho Alle&merican oanal.s.: ‘" i

The ﬂnﬂertaintieg surroundinp the charaotor af tha flcw'unjgtha s
desire to obtain the most BOOnomioal struoture that wuuld aeive th]iQA;fij
Quiremente and PrDVide amPIB Protection agalnst duwnstream erosiunjwéﬁdﬁf 
to the instigation of model taatg, E ’ s o

2, Initiel tasts. The d951gn shown on flgure 1 was mode (duan

1130 scale for the firet tests. It wasfa> —gate structure set level

the slopes oloaod by & solid oonerete wull.: Initial teats of this do- !:l:'

sign indiosted oonsxdarable bottom scour and *n.additian, lar e vurtioec,ﬁ? ' ;

censl banke a short dietance downstreamJ: Bothrof these canditiuns'wnre‘
oorreotad hy the eddition of dantatos batween the piers.{ The duntates
produced q chopgy water surface whieh was conslderod undelirablo in
view of previous difficulties uith aanal bank erosiun. dua to wnve ao—“

tion,




betwaan modals. a condenser tvye of surrace gage was doveloncd.; The

instrument was - deuigned ao that the varintlon of the air gap betwaan ;;fﬁ__fi?

one af the condenser platea and the wator surfaoe upse? au”alectroniu
bridze and caused a smnll curront t' flow_throu;,hf +a. the :;connect:ed
oscillovraph. The groater the change 1n ir anp the mora curront flow

henee, producinﬂ a grea'ber deflec'!:ion":"”f he csc'u log;raph g&lvu.nozncter

set the condenser pla.‘bes the sa:m dlstur-ce from tha av'ere.ge‘water sur-

face for sach test As the ms*‘runent waq not linaar, the osclllog-ram R

ottained did not . de:l.oate the ac“ual amplitude the wa.ve nnd Bervad

only to mdicetﬁ if thss Wve anplitude in cme des:r.';n was graater orr f' |

lesser than in a.nothor desig;n. i Ll o
. The equipmert wes not conpleted at 'Lhe ‘cima the{ﬂ nitial teqts were::?-
nade end no record of the v.ra*'er surface Was obtumcd “‘cr e.sitherb':th;
original mstallation or the same arranr'omant wi‘uh dentates plamed b —
tvigen the .piara, | o |

3. Designs for minimum wave"-iacéioh.}:fw incfea inp the subme""ence

on the model of the. or:xg:.nal dea.r.gn tne rouuhness of the dm‘msfrean wa- it

ter surface decressed cona:.derably 80 the next test consiatad of da- _ .
pressing the dovmstresm part of -the structure T, 5 feet be" ow the cana.l

grade and me.intaining the gate sent at the cansl rrade. The: 't.-ensii.ioxj




’

between the two levels wnn affected by B 45-degree slope.~ A ruw of

dentates 45 inches high waa plaoed in eacn pier neutlon downatream

from the 45-degree alope. The arrangement waa not satisfactory becauae”.f ?f

the jet did not follcw the 45-degree llope‘and rendered the dentates
effective. Side eddieu alao formed_wh;ch add;hvoonsiderably to‘the‘;
roughness of the wnter surfaoe.‘ Theae d1£ficu1tlea wers: ovarcomé'hy
causing the gatee to aoat on thé 45-dagree%ulopa and 1ncreaslng‘thej

length of the two outside piers. Tha osoilloEram ‘nthe Watar surrace .

is shown on figure ZA. whena the transverse}lines ropresant 0_10 nscand LT

on the mode]},

atructure. it was decided to lowar the rates ast,own’on f;gure

Tests with the design gava the most aatlsfactory wnter surfaoefcf ‘11__ ?.

°08t of this structure was #150 00O mare than the‘origlnai design, -

To raduoe the ooat. tho structure uas teatad with,five gates in—rf‘i
\ : : : S

stead of tha orlginal neven. Othorwzse tho dealgu wua!the same as :

shown on figure 3. This innroaaed the roughnesa or the water:auxface, 7:-"*? -

figure 20; and caused ePOsion of botn tha banka and the bo*tcru _Betterﬂfﬁ w

Performence of the f:ve-gate arrangement oould hava beeu obtained by
luwerlng the bottom of the gate eaction atil¢ rarther below the canal
grade but as this would not have been s aaving in ooat. the-flvpdggte

design wms not given any further oonaideratian...




A suxnahlc compronise des*gn was. developed framla hydraulzc v;aw- W

point by ohanglng the elevatinn of the sever-gats arranpemaqt‘

ther cansidératior,"

4. The selected deszsn.. As it waﬂ not pOSBlblei

hydraulic jump below the natea wmth Lhe bcttom of thégstrxcture at‘oriinr'

below cansl grade tho f]oor of the check tﬁrouxh"the nier sact

raised 5 feet with 1 7:1 slope from 1ﬂ downatrsam i of

canal gruda. Asaumlng uhan a junp Qould form ”

condition would be obtnlned f01 all flows beIOW'll'OOO aeoond_feet
flows above ll 000 second-faot. the dr0p throuvnwtq:”structuréiﬁau
duuad auff;cxently to be of no. grea* imporuance so zérdaé ene;cy dlssi-
pation wag oancerned. o e

Tosts with the desxgn »howed that a qfdiégli@ijﬁhp}fdrma

flows up to and inolading 10,000 second-feat and thut ut l 000 épbﬁﬂ;:_3 ‘7

feet a semblance of a Jump wus still present._ Howaver.;:ﬁ che

deslgns the worsat . condltiqn for roughness of tha water surface‘ooﬂurred;ff 

at 10 000 aseond-feat fcr Whlch the records ware taken, bub w1th thls
arranﬂement the worst condltion was obtained at a discharge of 12 000
'aeoond-feet. In addltion thare was consLdarable scour at 1‘1cw'rs belaw
;8,000 aeoond-feet due to 1nterference of the niere whan the Jump forned

dounstream from them, The abaence of downstream flaw in the area




flow in this area._ Th:ln evantually became an unatabla

flows, The scour was el:l.minated by tlha addltlon,

711 slope es shuvm On rigure -L

They"a.lao aided materially m“ : 1ding

formed Satiafactorily, 11: wasg. salectad f‘or thoA pr-ototype..matallation.‘

Conc . usions,

A sstisfactory hydra.ulz.c jump vrill i‘om on a 7:1 | opeextendmg SRR

gn indefinite distanoe below the wa ar surface. , )

A considerable amount of wave action w:;.ll ocour' below & hydranlm-"
Jump,
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