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| Immdrow-?nmm:s i “.Tp'qmsmoh‘{': i

of the followmg principal purta'

(4) .Chaptor .III. A dasoriptio:_ g

(5) Chaptar IV, ‘n doacr:.ption
sults deducad from thom. i
(6) & sumary of tho prmci 'zl‘cuncluamns
(7) an appondix of 7 tablos _,‘vmg detm.l moanuramnnté
of typical oxporimnnte or oach claéa Iprosontad in ‘the -papur‘
(8) 4 chort blOB.‘I‘B.I)hJ oi‘ tho auth'w S 1 L
Chaptors III and IV and tho aummnr _only _mro:_ oon t'ranslatod. |

:"lcauao 'I:ha theory isfpre-,

sonted in this work much in thn Bumo I‘om that it is‘.presehtod in t:hof"_'_" '

"Hydraulics of Opon Cha.nnols" by ISammtoff. :

Tho work appoars valuablo ror tho rollowing foaturos'
(1) It foliows theo ‘thoory of consorvation or mumntum in thu Jump
to its lopical conclusion, namoly that tho momentum at evory section

of & Jump is oqual to tho initial momontum and that from this rolation




lator Imows.
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Side View of Flume




THE ECPERIIK{EN‘I‘AL E}Q,UIHMH"

1. Dosmeription of tho Pla.nt

SRS Lo erperimsntal Dihy
The oxparmonts woro conductod in .tho/ rluma “of the now

mir A cock in the pipo permits tho radnction o_ ta cross—sectional‘

m so that surgea in the stilline; "'ell may bo dampod.

Tho moir was carefully calibratod by tho uso or a tank. A

spocial flumo pomi'btad of divorting t‘m watur suddunly into_ and .

froln thoe tenk, Tho rums wore o:t‘ about 1000 aoconda duratlon..v. : Timo

was moasurod with a stop vatch. A quiet mater surface abovo




. Ssotieu Showing Coordinatograph ‘ "E.
. sed Pi#ot Tube Mounting ~ Prapatl Pitot Tube

Pig. 1B Fis. 38
Perlin Rydrsulie snd Marine Ex- -
periment Statien Pitot Tnbde




was obtained by aottinu up a sorioa of bufflo platoc botwnon thr 1oir  §Q;;

and the supply pire.

Tha gatu was faa+ened“to the top of tho luma and”Could o no' at

dosired height abovo tha flumn floor.- Tho Joints botwnon th‘)gate

leaf and sides of tho rlumn rnro stoppod w1th tapo str P8 which woro.

cut off slightly abovc tho top of tho‘oottomlodgn '

£ th"' g;ato L3 that

they did not inturroro w1th tba strnam‘flow"‘ racks bolow

tho tapo strips woro aoalod with wam .;-«; ¥;¢_f€ug
Whtnr surfaco olovuticn could ou measurod vith a‘conrd;nat-_

ograrh which could covnr anyf |
D004~ SRR R
to 0.1 m.m. Pipoa for n- pltot tubo_':‘ f:J,“"

lead. TFor axperimnnts with a pool wuoden blochs whichﬁcoul e
fastened to-the rluma bottum wnra used. Thene wara mnda 1n aections 7
8o that a vaviable 1ength of leval pool bottam could ba obtalned by }V#

inserting rlat piecos batwaen the ralling and rlaing piecea nhich

gave the puol efrect. See E&gure 19.

2. Vblocitz Measurements by Means of Pitot Tubea.

To determine the velocities of the top rolls a pitot tube

-B-
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both rapid hnd tranquil._

Firat '.‘ho pibot tubo «.of "the rorrx
Figure ‘14 was:undd. Thls fom was .ﬁ'otm to havo e COBfflCl nt o 1!‘0-'}‘

for non- turbulont flow b,r Prandtl. ‘

In thoso moasuroments. tho formcr by'po ms a.ovmd to ‘o’ moro. rsat:.s-"'

factory but both typca gavo prac 1cu.11y t‘m Bo.mo rosu"ta.-;.‘.-
Tho : cooff:.cmnt k.was- calmlatod ﬁ'cm an cquation, or:: sido
of which eantained the 1 schargo comnutod rrom +he .mir measuromonts RN

(

and the othor sidc of which cmtained tho measured vclocltios.g ‘
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in tho,flumn,;;(a) in a normal flow in the flumc immediatol’ bolowia

trash rack or’ scroon, and (3);in tho*nil

a Jjump with-a: top roll. Thaso mnasuromnnbs ar shown in‘Tablo

stroam., Thc more: distant scctions shov 8 vary noarly constant valuo’

of 0,96,

at 0,92 to O 93, although in soctl_ 8.

top roll it drops to .90--—-.91.;_;

the courflclcnt foll to 0 79.* Tnls valuo‘r650>'
Turther doanstrean rrqm.tho rack akd 1* rnv co*cludcd thatﬁpitot ubou
observations cannot bo depozdod on for obsorvatlons mado at uolnts:‘ﬁx
near such. ObStTHCtlcﬂu- | “ - |

Ia tho caso of a jump‘ﬁith-a'ﬁbﬁ"roll"fioﬁ coﬁditiéns axo
varied and tho principaa may be established that one walue of tho
coafficiont for tho pitot tubo observations will not givo‘absblutely

-




but

this is not boliovod or auffic*c t mov:u:nt tu 'aprmciabl .utroct

tho prrzcipal cancluaiowﬂs*’macnad. ‘
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g=10 L/s m*
A, =05 am.
k=359 em.

4V

e=20 Lisg.!

b, = 9.67 e?ru
)

t
g=30 Vapt
l b= 1072 ¢s .
B 2.V1.30

Pig. 17
Photegraphs of Several EZxperimental Jumps

=08l cn. .




C’xA.PI‘m IV

TMENTS. ON T mmm ;ruup _TOP ROLL

Tho_Longth of - tho B mulic Jum ‘_

mino tho élovation or the 1owost 'oint ‘-n the fbottcm grada ;:v‘:‘that
for the gmat;at diacharge tr&'ﬁapth or «the‘i".tranquil :l‘low avnd t‘m ‘
rapid flow are in the amemant prodicated by ﬁﬁation (6) _':Se;c. pqgr. Ié,),

’I‘he nmnoroua oxperimnts ma.do ir conneotion with tho pro: o
'namt:.on of thia papor aa wel.l aa thoao sovarél oarliar 1n'mat1
gators show thnt tho jump doos not occur in{t.io fo_;:m of a vortioal:
risc st one point bu.. that 11: roquiras a dotinito diatanco ror 11;5
accmliahmont. This lcmgth doponds on tno wator dapth boi‘oro and
aftar tho Jump and upon the hcight of tho jump. ‘I'ho photog:raphs or
Fie;uro 17 show sovsoral of many obscrvod jumpa. 'l‘huy thow cloarly
that tho longth of the jump is sovoral timos its hoight.

5
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of longthk of jump diVldOd bY “O*'ht °f jump I wﬁ'
‘ ‘___'T D i 1.5"' :

tho8o ratios as aoscleaaa ard ordiwatos roanactivuly,&

_given locaticn, s&j,in'tlo pool bolov a dron, ror inatanco, it is'»

. necossary that tho‘hofi onta] dinuance botwuon falling nnd risinp IR

bottam grados havo & dofirito nlnimun length. .”f” f‘”i‘“!
An arrnncemont euch an i ﬂhOﬂn in Figura 16 will not?pro-.:g?f
duce a jump and thn rapid flow stage nil] porsiat throughoutq'ts lonsth. ;~‘"

The jump will oceur further downstronm.at tho point rhero rriction

vill have roduced the low stago volocity and incroaaed tho wntar dopth
5O thgt a balance of tho proasuro-ponentum quantities of rapid and
tranquil flows oxists. Such conditions mey causo scour of the channel

-




bottom und ondangor atructuro roundations.

zontal piocos botween the falllng and riaing bottqn gradoa.'.

Tablo III hororlth
TAEEE III

Observations of Jumps in Pooln ﬁ,qge,,ﬁ

_ _:fj{‘ Len{gth -.oI',; SR
Observed | ‘Horizm. |
' “:f .+ Piscas 7]

' 1 L In,ertod
litors/ L 1 Gins g
sec./ T B 3?;Pool Eot= r,f‘-
o . | S om. .

20

30
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Erﬂot of moreu:l.ns thn pool J.cnzth \xpon tho tor-t:lon
or a jump




givos tho rosults of 12 oxporimnts proviug, that t‘hc longth or tho S

horizontal 1naartion must ha that givon by for:ula 10.

¥os first moasurod.: I'hon back "m'_"kr rossuro a producod ‘b "moans"-.

produco a jump. If a suﬁ‘iciont .lonc;th T orizortal insortion 'r'as.‘i; ;

watar stages abovn a.xd below. ‘ In the firat caaa whara the drop'nnd *‘

rise of bottom ‘groade mre made without the iasartion of ¢

level pool bottom, as mll us in the sacond caaa wh-ra tho 1naartion :

was too short, no Junp vas obaervable although aondltiona for a :

Jump were prop;tioua accordi'lg to equation (6). 111 the third cnse .

the maertiom waa of BuffILCiDTlt length and a jump was. formed. 'I'ha
weter su“faces In tho experimonts ahcmn J‘.n photographa, Fie;ure 19a,

as determinod by hook gape moasurcments are showm to scalo in Fipuros

2 0“22 [
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lovol c"xannol aro rucosaary.- (2) A. baclc prousuro top rollrorrout can

(10). In tho evont that thia ]ongth ia’ cora;dorad imprautical ovnn

Part 2, Inmsti'ation 's-of -.th:e‘x"z-T;o ‘Rol]

Ao

the conclusion is- roachud that tho equation oxpmasliﬁg this- thaory 7
can bo usnfully appliod to . aeations 1n a jump. To gain a buttur undor-
-standing of thoso rolations tho Polloning oxplanation -ahould ' be- mado

concroto by solving tho formulas for definite quantities, In ~ﬂguro

23 aro pivon as curves the vnlues (L) static pressure, (2) % , and

w]lCw







f/'_-

(3) thoir sum for varloua vnluos of rator dopth h ror tho;quantlty

of 1 cubie ﬂnter Por sacond’ over a "1dth or l mo_or,-or as
9xprossod IMS/S... o Tnis sum.i; téc uo callod pressuroemomontuﬁ: ?,gf‘7
curva (tho" litoral translatlon of tho Gorman ramn of this curvu
"Stutzkrartkurvn", is "nusb-utrongth curvn")i flgurd 24‘183th0 pro—. ,-

file or g jump to - which tho quantitlosfpr Flguro_aﬁhcan bo appl cd“byial‘

Droper transformation..~23p expr0331on or tho*urosauro—moﬂuntum rclu—g‘_;

wator dopths baforo_and aftCthha Uuﬁpiéngi
2 e: 1=

Conaldor a.5

tho valuo ot the presauxn-momnﬁtun quantltlo'

talkeon fror dlagram Flguro ?u cbv1ouaLy +ho" vill ‘b leaaimhan at tho

valuo for h; and thezaqualityor:thﬁjprbééﬁfbfw“mnniﬁm #§1dtioh§j'

Will bo upsct. If, howe?dr,:fho;ndﬁéhf&§ péft‘iffthofddu tio

Pickod fror the. mO?nntum curve - of Plgur

and thoe hvdrostatlc proasuro pnrt bo pickud

Prossure curvo 80 vh&t t*o Bum- of tnc tro is aqual tu 1o:prassure-

nomentun quantity at hl xt ﬂill be round tﬁat tho denth at nhich this .“ff

quantity occcurs on the prasquro curvo 15 the douth thet nxporimont
indicatos i{s the total vator dopth at soction hl.a In other wnrds !
to prosorve the PYO8SUrH-rionontun rolhtion the movoﬂtum value for a
rarticular point is conputed fron the velocity of the nain atroan
but the hydrorsctic prespgure is r~omputed from thae depth of the nmain

-11-




in Fipguro 24.

hy

p
-

f

Tho height of -

""‘"}lﬁ o

- 00188 . __ . -0188 . :
h,_ 1.88 ci. is- 3275 .0065‘

tum valuc 1g 540 K{; Tho g:orraaponding,:hg o T ..ho.chart for_ 3.4'7 o

is 4360 r, At this .mluu "t:}-c nmcrtum 5'280 *I{g. :.T_o,;_sgtisiy t_hpuu

Prossure-gomontum -quant i-'by of
Turnished by wator ‘depth ‘.' :

curve at h = .725'1:1.: T*m corrospondlrg bou_ght oi‘ tho quantity ‘ndar;}s..

discussion is 725 x .0965 = .0700 A, or '?.OO cv-;. Thie 15 the totala

%5

water dopth at tho point - choson a.nd tho thz.ckz_ess of t‘m to;lg‘ roll ia

7.00 = 3.47 = 3,55 . 1. It will bo noticed t:hat the rﬂo'nuntt.niof tho L

top roll is takon as zero. This is juatlrlablo bocause tho not lon.;l-‘
tudinnl volocny of the top ro"l is .zero, as shown in figures 31 and

32 .




la.'hiqn.

:Conéider&f 6

same conclision.

. tho‘largnr*ldés;‘ : _..g3
Tho just doscrlbod “form .of top rol‘ mny ba called;'f
top roll (the neas - adopted in th~s translaticn is: "rree jump") to

doatinguish it rrnm othor formﬂ to bo lator doscrlbed.

Ezporimgnts by‘J. Einwachtor on jumps of

-small energzy loas,
13w

ifw.f'
o

3
A
A L
He '
4
E

4

T







and honco =mnall Jump. ahow that undor aucn circumstances a small
ground roll takea tho placo of tha top roll. This appoara to bo-the

roason for tho: amnll ‘onorey. loas.ic‘”““

B. The Moving Top Roll or Boro.

for the formation of a jump'} (l) tho oxistonco f;lho con ugato

doptha implied by rapid aﬂﬁ tranquil flow. (u[ surflcloﬂthlcngth ofﬁyﬁfL

cassns . in Wh10h thoso coudit1cﬂq_go not oxiat fall in twc classos (l)

LK LV IR
:;hll

4’,;
oo

(2) Class 2 whoro
c In thls cnsc tho transrormatlon of
hydrostatic prosauro moar.a: moro than a cnango 1n volocity. Additional-fr

1y tho jump bogins to travel upsuream with such a velocity or trnns-?;-ic

valoctty of translation of itho jump or bore)

reducing the abovo




beccause @ above tho jump must oqual Qabolow '15-
or he = - l:l_g::L_.
2 Wk vb

subatituting the. last oxprossion in (ll)

Fquation (12) may alBOjbe{vrittdn i?;

hl(vl'— vg) (hz - hl) (w + vg)

substituting this.in- oquation (13) : G

Lv',;gw 5
B (51
(hl +1h2)g

#(h; +'h3) (hl—-‘ha)

7o+ w(vy 4 vz) + VlVE

V1 + VE

W E - -
‘2_‘-

It ia alsc the oquatiow or thu tranalution of

equal to O,then

o R ET TG
0 = LtV +v '+ ha) T

)
&

: ‘ . 2 R - .

ke 1 R o in this case ve

— - 2 , but-sinee in this:caso vy
2y n;  .2v3h,

hg +hy = —* x 221 - éltzl

z zvzhl

+ bhh, = which is equation

ad

=15~




anpoars., Tho wator ovor thoétop or hok

by tho use of dyos.

C. Tho aackzprossure.'rcp Roll.

The wator surfaco of tho top roll must satiafy ‘$ho . codditions

onumorated i tho- followinp oexplanation.

The axistenco of a back pressure top roll is conditioned upon
tho oxistenco of & tnilwator dopth in axcess of that vhich a froe jump

=16-




of the hydraulic jump. In;thn caso o tho:moviﬂ*

tho jump. In- tno cuuc of tho bac

Troll increases es:
face becanes more:

or. the top rell.

the direction and- voloclties of . the atroamjlmos in Ltho’ T

sectiona of tho jump romein: tolerably oonstant.- For thia ronaon an

oxact study of the prossurs-momentum:relations: roquiros conaidoratiam ,ﬁ

also of the momentwn of tho top Toll {this is in‘contra—distinction

-17-




to tho consideration oi‘ thc ord:.mam1 ai'roo Jump.:in hich"%".t‘ho momontum.

of tho top TOll ‘is’ neglectod) E'or a roach botwoon two actions

In this aquation g, vl,

of tho top ﬁ roll.l

tion of tho znain stroam flo"' z.a zcro. : SN

To tost: oquation (1’?] oxpori*nant?;rmro conductod W:Lth vani;
ous conditions fo; tho flow: thru tho gato and 'ﬂth various tailj‘watez.'
dopths, Vclocitioa wera maaurod at varmus soctio'xa of tho top ‘roll
with a pitot tubo, Fro" t'quso obacv-vatxons it wes ul'.mya posaihlo to
dotominc tho depth of tho main stroam and also tho vclocitios:andj
discharge of tho top roll. Tho Wator surface at esch vross-saction

. =~18-
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6iuﬁatioiga{.or Experiments:Showing: calpu'immr ouom und mouhm e
! Doptha ‘of 'Baok Pressurs’ '.rop ‘Rolls
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Distance ‘below isluice igate -
~ Tailwater depth
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6.V,

@ =50/, m} : o
B : : My =282 am. B o
M-'llillm_.

e e

6 VL0, o

v . R 9=30 L/o.m? ' |
R = ‘*| = §,36 ¢m. B 0
A= 1358 em.

g=4d0 },'s. m.?
H =215 epm.
fy = 17.60 em.

. FMg. 35
Back Pressure Top Roll Bsiow a Sluice Gats.




wag taLon to be tho noan or tho &1ghost and 10105t p051tion of tho

spurfaeco as obscrvod Jith a ruintcd nugo, Tablo vaaho“s tho ob_773 
vation of aovoral tosta.; A compnrlson uho“n bot“onn éhscrvo and -  ;?5
calculatod valuos or h = hl + £§hl.ij.Ae_difrorcncoajhavo muximunkif.“‘
valucs of +6,1 and -7 8% and aro attrlbutnd to qrrors :n ﬁnasurOﬁonts;
Fiaures 29 and 30 depictliniprafilo tno d¢v1sion ofinglnﬂi -
strean and top TOIl and tho_varlatlons in vnloclty at a nurhnrwar
soctions for tvo nxnorimnnts 71th tho aano dldChﬂT@CB hut d1fferant
hoad and tail Wntors.- mho sectlans,naurost tho gate shOW tho hlgh-jJ_;'
est volocitios at. tho botto_,.und‘auu" g rapid dccroaao or.vﬂlocltlos' Y
as the distancc froﬁ thc battor{ﬁkéfoa;os. fFurthc. ao;n§tfoan uhO‘ |
highost vclUCLtl 3 occur abuva t&gfgottox. détn . fiCurog thuvro_
tard1u5 offoct of thJ un rallicur.nc Jb . A . )

dccroano in volocitig

tornal rrlctlan ana tulbalonco o: tha roll. The changp in stylo of sz:3‘7

Tlow and tho pasoazo or tho ﬂnln atroan throuah the:crltica] depth

Bluhyu occur ncar thc ond uf *ho top roll., The volocit} can bo ncasur- wu

ed in only the lomcr portlwn of tho firuf ﬂoc*lon bclo" tbg gato LB
the sawirls ubo o ron lonod nizko roas uronont hoaror tho uurfuco im-‘f;ﬁ;~‘“
pasgiblo, | | | -

Tu show up the variati:ws in velucity in mnro.da£éil.
Fitures 31-%4 wore prepared giving the details of scvoral'nbsorvutiana_
L. e lar;e scole,

The phobtogruphy, page 30, oho- ton ﬁusitiun and division

-1




goto opaning ns curparod 11tb CJHditquD‘
This boud ncrease ZQH (see gure asa)

top roll at uha point W1ero the Lfvd,,

The cquriman R CQPfLrﬂ tho appllcablllty of tho thnorv of5

a constant valuo for tho cunb;ncd p*cssuro-manontur cxprosaion for

the back proasuro top roll. Conslderlnr tac«casa'at thg bordcr lino Q*;Cf

betwoon froo dlschargc and bacL prosero tup roll 1t ls‘pnnslblo to

sot up two chations Wthh show the ronnoction botwoo ,tail watar and S

hoad wator increascs, - In this procosa corta11 rostatomants and umis-" 5

sions arc necossary, the principal of whieh is the omission of the

offoct of th« momontum in the top roll ut ths szete as proviously

~20-
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montionod., ‘SOO'FiﬁuroQSGaprrfth¢ﬂmp§#in

Y'i_l__.él—Ll

tion (l86) modifiod:

subtracting

1

Solving ror.AQ h]_“"é’ ;AH L

is civdnﬁin Tablolv. Tno varlﬂtion botwnon conputo 'and obsor

is applieanlo to ?ractical caso

.“"

Frossuro tov Tolls. {Soo part 5}.‘

. g L

D, In_ggh of tho: Back Dros"uro Tnp ‘Roll,

‘v

In tho coursc of tho oxuorlmgnts on back prossurc too rolla

the lensth of the top rbll was also studiod. Thiz longth is conaidorod

21~
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to bo the ruach fram thc gato to tuo point ﬂhoro tho backwnrd novo-,q;,ﬁrxﬁ

shovs various valuoa for thla lougth

wore dorivod from the relationa hz and, 'f”‘ ‘;ﬁ‘_q
hy - Ahg = mE

that thoy wore sot up 1n the discuauion of thn longth of<tho rroo .

jurp, and thoir etprosa;on in torna ahnilur”to thosc uaod ror'tha

than tho ovur-ljxn' top rol} ooth n who cas

longth of tao roach rra1 t1e point,vhcro 11 is._na") Jm
tho point where tho- vator hogins to risc to th ,point_"hu
moasured, the point nhoro tha ntor surface rouchos Lts 3rcatost i

hOlEEht Dnd boplnu to fall in t‘lo dlrﬂctiﬂ"l(ﬁr Ft"LO Btmﬂ.l flow. R

Part 3, E;porinnnts on tho‘Floﬁ’Frnn a Sluica Guto,

La Wator Burfoce Bolow the Catao,

In tho coso of Tflow undor a sluicc whero a buck Prousure
top roll oceurs it was obpoorwvod that the tuil water had a naxirun

~80.







ont 'lrcunstancos of tnil vator

at tho goto bo erautur tknn ut%tnoavenn»'autrwctq.

3. Dlachnrgo rbrﬂulu;;&

Tho contraction or t,n ator surfacc ut ‘the v:anconffActa
is5 of gruct n1portnncu iw tno practlcal vpplication afrfornula to
Tlow thruugh sluicos writh bnck pr-usurc rlo. cowd*tlons. |

stdcr tho uguhl rlow forﬁuln'7ti'” ‘
G = ,tuh a  vE5a;_
Aspuning that h = H0 = by, Firure 40, sorious difforoncos;hotwnon

carputod ond wbserved dischorge occur in eortain casosn. The computed

Lol
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volue 1a clruya snullor than thc ac ual vwluo. Koch callod cttontion;ﬁl-5

to this situntion. ‘In. his book ho givca hho nothod ur calculutin:"
_ o

the Tlow of: drornod alnicoa buaad uuon *ho proasuro#nonentum prin

ciplo but ho considers tho prossure fo~ tha”acctiOﬁ boloﬂ tho gata

> b3 applied only to tho dOPth of tbe_nuin atroan.flow ut thc vann:i 7”'

contracta as ahonn in Figure 40.h

tun-presguro theory fur tho soctio

hoignt of thb‘wntar‘ﬂﬁfprbvigﬁpiy p@i t°d¥§?tr

In tho uoctions diroctljiuelov thougptohit is’ porwi.aiblo-t;;i_
ta nogloct 10 : oﬂcntum 22 t“ﬂ tOP rUll QBKP£6§lﬁuﬂly oxPlainO H‘qi ’
it is not pcrnlsaiblo to noglnct +1o}influorco*of‘tﬁo rlggﬁin thﬁi;
wator surfaca of %ho top rull iﬁfcaléulntloﬂs ”f fﬂ6.hydrn§;atjlf? 
pressurc. Such nogloct hus pruducod so 1~u§ arror 5 Thoadbécribod o
oxrcrinants pProve tnls puln 1n'tato.;t”n0;dupt:Lﬁf tho Vcnu«contructa‘.
must bo takon intu consldarot101 ir fho crlculatlf? uf hs digchaféosg'”
nf sluice gatoes "lth drnﬂncd m&tflar.' Tho rovnrnlngﬁﬁEGBsuro huad 15
Hy - &, .cot E‘lburo a1, | : [ '

Er cOﬂbining oquutinnc

i:?;;:f&&ll_.+ S v = hd * EL_

AUz - gb 2 gb

vhore hy; Faca and/ﬂt = contraction crofficlont 1t ia»pussiblo‘tbf

deduco tho :rmle or tho crso undor congideration by changing,




t‘m dischargo.

W s
\ tR4np2lst

e b e VZg(I{U - B ___

As the tail:water lo\'rors, #he ‘thicknoss: of t:m toy o1l ‘de-

-

‘eroases and at tho numﬁt ".'hon thp ".o.nth a.: 10 .-Iorym cc*xtmcto.

and dopth of tho’ ‘il mter ho sat:.sfy oquatiun .(6) :Aaj froo 'Ju':
At this monwont Ah m equntim 1‘3) hoca—,ou*zoro the d:.scharé;o ‘unde‘r.
the gate beco'ms indnpendnnt ai‘ t}m ta.il wator dopth. _‘ Alsc A h uf |

F
Figure 41 boc:mos.qqunl to zero oand k. bece.n._ms oquo.l to hl'
Stould the tail water -drop still rwro ..’m Jmﬂp will -novomdown-.

stroan cnd Finally should the values of hp roach‘ h}:r tho eritienl ‘
dopth, the jump weuld dienppoar.

-25-
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C. Contraotidn of tthIotirlthwu Shnrp Gcto Edgg,

of" a roundod gate
To test
vulucs_cf/g¢,itho
oxpoerinmont. ' | s .“
R. Hisos fdodﬁc'c}d t"loorotlcall ”
;fﬁr various cagcs of " diachargolrro
tho "potontial“ thuory and is éivonjin a boo

.of orifico and Woir coorficionts“‘ By asaunina~ ha gr: ity yffocta a

tho valuo uaod for: tho coofflclcnt. r coﬁtractiou was hat‘calculatodi

by’MLBOS for :tho: azm;lar churactnr of orlrico odgu. . o "
Tigure Gz"shows:aacurvoyglvxng1tho-thoorotrcﬁl%valﬁb;of;ﬁhﬁl

coafficient for various valuos of tha ratlo of tho ~ato oponinm "a"

and tho head on tho ato sill Hy. In tho  sano fxguro and with dashodi

linos i3 shomm a sinmilar curvo bused upon tho oxperironts of this worke.

Tho observod vabios fron which tho curve wus construcicd are showm as

-
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Observations or.
Tallwater Depth

Experimenta: Shouug

: tho ‘nelatxon Batwu ran ‘Inorease in

No.
of

‘h. . :V

‘A by :and ithe: Oomupandlng Incroaaa ‘of &Mnm¢Mth ’4!!

1

13
18

25
27
32

I
41

“
7
4w

”»
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o

1

]

2

»”

20
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......

valuo of M= .% .., 0

traction supprOSScd on thc FdeP nnd ottmwr

D. Roauits*or Eﬁncfiﬁéﬁts;

rhﬂ orporlﬂonta nhow closo

consistently s1aller thqn thoae naasured

38.7%, Table VII pives detall valuos ror o nunber of expe“imnnxa‘azdi_

cornrares the actunl wvaluos ubsorvud v;t% vnluas conputad accovdlng i’:
B g .J

Tornula (25), Teble VTII ri:ilarly cuﬂpnras ohporxﬁcnts and vu‘ues olkgk

Q computed both according to forula 120) and rornula (2§}w



E, Diagrmma for tho Gmnputatiun of Dimchargua undor Sluico GataaJ e

 'made e pure number bv multiplicatioﬁfovlevislgﬂ bl‘liﬁear di“ans;ﬁnsi _
[such as H hz and a.IJ_Notched lines«near th; bo*dors  fithe“d1agrmnuf'
indicate the liﬂlus of exporlmcntulljivor ied reiétionsQ;y_” _ |

| | To makc the use or the diagraué ensior tﬁe valuas of H

hoight of the enorgy gradiont ahove the gnto sill, in oquation (25)
werc replaced, aftor apnrop 1atu cor*ection, by the valuos ot H. tho
huxght of “the hoad- watur abovo tho - gnno aill.‘

Tho diagrmms are dividod into 4 zonos:
Zone l: Dipchargo whore the top roll causba beack pressure on the

-2 B
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gato oponink,, thc ‘Ca80 whcro romula (2.5) is upnlicable ZOnns:{ )
IIT, and IV froo diachargo, whoro tho tail '«uto : dnpth is o eztakon
at tho valuo: applicablo to’ tha vena contracta,;ﬁiil‘

Zono II, hs > hy covors the caao whoro th.o_ 3ump odcﬁra atlscl:u’no‘

distenco fram tho: gato.

Zome 1II, by Chk covors rtho rcas \mora tho jump'duoa Rt occur‘

reached; tho line uotweo*x chc., VI;H und I 15 tnat wlmrth‘n =h
Dmgran Il sl.ovs t‘*o hoad wator H as :['uncﬁiona :or t‘m gé.to-- |

oponing "a", and tho tail ancrl” :)é’yi_ror givcn valuos oi‘ q-

H can bvo aotcmmod i'or choson valv.;os of.‘ q, g a.nd 112

Yor instuncc :

givon q = 10 00 cublc mtorc' 'por_soc. pur mo’cur wtdth uf gato

hz" 1420111.
&=llﬁm-Whﬂt15H?'

*/% = 4042 and nenco 2w a, 06
qz73

a 0.25

a
Tho point of abscissa valuo 3.06 lying on thc curvo —27:—5- = 0.25 falls
- q

=2




DILGRAM III

Disoharge per.Meter Widsh :of Chemnel sp & Pumoticn. ut"mmur
Dapth hp -na ﬂuh Oponing {a) Lo mﬂ"m-'for_ Mntu-
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in Zono I. Thim: mcana thnu tho 11071“' '

ghows eloarly in Zono" 1 hou a’ docrn ao-in_tho dOﬂtn of; tho aildﬂutorf""

/2 31.62'5

The point on -
ths ordinnte
cqualz D2.762 x

of gate, Thico poiut falls in 401

bo oxroctcd.

‘Dic ETCM 1V'vacs tho dinchnrgn q na furctlonn of tho ‘_,H,

tail .ator dopth ho and vute o*c1iv" a ror ﬁiVD Lvuluos of tho hoad

wator f sinilar to Diugra“ IlI but 13 urru""od t‘.sﬂo“ tho ofrocb or e

varying pate oponings unon the di churmc waon uno tail vabor 15 :




'instanco guvnn l o L
H 23 10 OO motors 2

e 4.33 moturs

below the guto is to bo oxpcctod




AE = wyq —{E'l—i-fl'x_—hﬂ- kg por socond nur motor_,mdth oi‘ hannol.‘_:

Tho dopth by formula (6) and tho longth bj tho rollm"mg fomulu' o

-[-(hg - h1) (.0 - o.os-h-“-)‘]

Tiie dischargo of o sluice gute oporating urndor back prassure

can be coaputod by the uso of tho Tollo%ing fTorrmla:

Lo
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