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LR outﬁ.ctntn of di.sohu-ga 1n thu n!.r to:mm Q, 3/2
4 upth of ntor m appu-oneh chnml |

el uu.lmtuq of muty at n. ooum- ooxo-:sausrt./uua

h = obaerved: hnd. of nter abm aharp-u'utod wolr
g = wloc!.ty hnd of: tmoneh - !n-‘-; :

B = hoad otm uwn thn h!.;holt po:lat or nr‘rmdod'mlt;
L = length °f m N s
= um :rrn efrut to mn &au ns. 3.);-: i g-i!,:;\;J".‘,,f‘fff\

a= hn:lam.l uMco ot oﬂut e BT A
P = betght of veir abov- channal bottam
Q = dischargs in cubta fut por mcnd Q?.:.{‘ LT
v-nuem-sntutmuom -

Ya 'miwof-mchmehml

x=- nuuu ot mw mraeo rotorrod to he orut

y = ordtaste. or um mtnco r.l"md toij‘fr‘ho crest

L= mecrimm rise or lwor lurraoo ahon th§ srest




3 se. or gm tn. 'rha oxperimonta doecribod horo!.n :

ware porrumod ror the purposa or datomiuin& the erroot upon the

"hlpe of a nappo or watar noung over a shnrp-eroated weir. _o:l' thﬂ G

' 'WlOcity 1in the channel or approach. f‘Such a. dotominntion :I.a con-
sidered valuable in the design or an ‘overflow dam or spillway creat.v'_

I% ia deairabla tn uaa A uhape o‘ crast'wm 1ch will'allow tha water 2

to Tlow umothlv cmar thu aurruce withou“m'eat_‘ nesativu or. "positivo;' ER e

preaauroa. \Iogative nrausurea qr vacu\nn ‘m ‘jthe i‘aco of mnonry tcndf':_:,_ AL

to cause erosion Which mY ba lerioua. Eithor nogativa or‘)poaitive i 3

vreasurau, Whon tuo water 1a diachnging undor a cmuparati'raly hi._,h Ly

head may bo lnrsa enou.;h to arruot tha:‘atahility o; thu atructuro

to datemine whnt if. any eri‘oet tho'_lmy have. _ Occasimlly em_k
crosts of spl.uvm" r!.mna mt bo wid&ned ut the ‘to .
of nappe .for. hi.,hor naads, ‘or to allow romiwtho conatruc’tion of
bridge p:lora, drum gntoa o:? othnr structuro which,___i '
‘as thoir found.ation. Hmvar, Ly utu.dy' 1‘ ha shape .‘or P
wuter rlcwms ove:- a. straight edge w.'u- s tha m t. atop,&in' tp-'-”
proaching a lo,:;icul solutim ot the problun. Thn analyau 18 pro-'
ecntodinthumunorandm. ‘ | B R E R ‘
Volmotric mmurementa of tho rlow undnr tho nrioun
hoada ‘wors also nadu | d the volocitios or appronch nnd th.o coer-'
ficienta of dischar@n cunputed._







k:p_orirental Equ}mont. 'I'hu ax-pex m:mtn v.e"e porfor'-xu

1.n the hyclruulic 1aborutory of tho COJ.orudo .q;riculturul CO.‘Llusu.

u E m uso or tha 1abora1:orj mm ullmod bj _'c..e‘ kind conacnt or tho

. : col.loge and\ tnn au-horitioa oi' thu U. 3. Bu:'oau 0 *-“A@‘icUlWNl

En.,ineerin »'ho coOpov-ate 1n hydraulic ruuuarch vith tho ollege.

‘The 1""’"“""' 1" °ﬂ°‘m On H"ure 1."* 'l‘ho lnbor; f_ory was’ Lmdg.r thu 5

aupcr'\riaion or 2.7 Iano Ruauarc“ mbinoor, unduundo tho diroct

charc;o of J, E, "'hronock usociate ‘?n.-inoer with n oturr or

twelvo naaietants.

Thu vator ﬂuppl\' ro'r *!.u llabnrutorv ,.'ua obtainod frcr'u ;‘.; , o

30, Ooo-éu. ft. ruuarvoir .;.ocd..cd :.o :;1 knoll boa‘do tho laboru..or\

Figure 1 Ba0Ws i uup'ply tuni : !Zau.u.ngj . ruk .':Lm nts or hi-*h hends
ovur. tw woir, the .nuor lavul 1n thu:

avnroc 1ably. T

by a h;md'?lwol on th.,_ throadod rod. «'rho -:aute valvu

ccmnunicntod S
. with the wolr box through a holo in tl:.e wall alongﬂida *he wuato
woir . aump. ‘I'ho valvo was alao oporatod rran the woat aide or tho

woir box throu‘_,h a ‘bevol gear and Tod asncmbl..r. : ‘I'__he \_vn_ate :ogulqt;on_'

schome all_mvad tha obuarﬂtion of the rlioat gugoa and ‘the :ogulation‘-‘
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of the head to ba dona bJ tho name porson.
Tho wolr apuroucn cnunnel wac 1ocated n"ha wair box at
the nouthmat corno:- or the labor.:tory (800 HG““

channel waa buut o md rramnb with '1" &esued lumber to rom tho
aides.,

The nidea 70re extendad togthe b§ttum or thu wair box whlch:
mado & total d.e':th of channel of e--nw Tho ridth oi' chamml bn-
troen’ tho —raue was 2'-0" 'n»o chunnol mu approrinutely 16 rcot
lons. Ax tho upﬂor anL t o apﬁroacx chann:l flarcd uvstroam vith 3‘5 
short roundcd Euction of. Bidu: all tang‘.nt to t a strniq‘\_‘?"sides. i
The lasrout 1a sko.m . on. m:ﬂ.,. Thu mlm r1 oo- thic)' rits b.r oari i
tho channol aid»a could bo movod un“and dovn thun varying tho dep’h"
And tho volocit or anpro&ca._ Thv ;har\-crubtud woir in the north

ond o“ thu chanuvl 780 locatcd 5‘-0“ abovu

cnblon woro thstoraa to tho bottam or the floor,mF

downatroam and. Thune ropaa uare passod throush pulle‘n*bol ed 'o

tho woir box rloor and thon turouuh holoa 1n tno appfoach chonnul ;;.
walls, to anchoru neur tho top ot thn uuir box :.lla.. Thu opponinc |
forco of tho buoyancy of thc talno rloor huld thu ropos tnut.. Thud.‘ ;.

thu rloor uaa atnblo 1n - v;rtieal diruction and *hu rorcu 01 thu

moving rator agoinst tho approacn mclino hold thc flocu' tlght asainst
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tho weir plato.

‘the weir channel ao o’i.minatin._,

nd eontractionu‘.“‘, On t.m do*matrcm N
faca of tha mir nlato ma boltod a spliuo 'plato" |

,-:..

; i
-Thu vurioua crout

tvo raat aoart ar .d 1n J.iro

'1th t"lu appro«cn c‘xun.n'

:as or trnnaparont diro {;haa to al‘Lm‘._,_'

as sho'n on Plam. I. _
ao“.xtion undor tLo n..p'a....,L ‘

o - 'I'h» 1u8umnt ua~ G ror muqsurinb

; and lcr =2 surracc 15 tom..d a coordinanctcr

ratus is ahmm on Pl.n;e I *

of aeveral hund.red pounda without upprecinblo denoction. ‘
carryiag the horizcmtal aca.‘l.e ‘was a 4—1nc‘1 }boum Tha ilido
i pqrting tho mtical scale 'vaa aquippad with a clnmp eonnocted 'co o
’ the slide by a horizontnl adjuating aeraw. By munn or thiu sorew

and a vornier an the sl:ld.o hori-'ontal aottingn could he mde to an o

’ accuracy of ono-thwmdth or‘n ‘root. “The mticnl bar mowd an Ja
. ) o )z
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groove and wu nlao gquinpoﬂ mth a nlnnp ad:]uetim; acrow nnd '-.-'arfé e :
nier which’ alln'-ud tno samo aeou.rac" oi‘__'menn\u'mnt aa did "\o hor;- .:  _
zontal motion. Tho 1mrer ond or ..hu‘ vor..iual bav' was built 80 thlt o .
a point or a hook could bo i'itted. to 11'. intorchant;eably. o\ |
was usod to detemine thc u':per nurrnc : W g
lowor aurface or tna nnppo.ﬁ"‘"rwo tlypusl of‘hnoka Wory | nm':loyud. one
daaigmtod as - hook point A with tho point" or thn hook mclino'd : p- ’
Btrcam rcrr maaurim, tha nection oi‘ th. lowor swfaco,i"‘upatroam rrcm

tho verto: nr tha contracted uetion e am:‘. hn ot'hur dsaignated u

hoox point B v'ith t‘m noint or thn hnok_ u'octed vartically upwa.rd

.atuntially or th.: samo type us ,‘thnt dcvolopci f—t"'_ ornall mivuraity. __ﬁ:.‘

* Trans, An, ﬂoe. Ca’ z.-.é 11544 Vol. as :m.rz°

By tho use or a wrniar, roadinga oi‘ hond rra:.-o nude to ono-thouumlth

of a foot, ’l'hn Ensns 1ncncntod tha hﬂad at a 1°oﬂt1m ton Mt up-‘ o

stroam i‘rm t'w facr.. or thu m:lr.




A numbor of runu vmre mada at vurioun honds to. dotermineg
the cosffictent or dinehar_,o. - '.t‘hn volumtric muuz-s.n; tani:. 1oca.r_

S thn :xort.moat cornor oi' tne hbora*ory i:waa' u:set. to meusﬁm th ;
quantity or wuter.‘ A huuk ga‘*e meaau:rod !m vm‘cor su:-i'aoa olevuticm
in tho tank with u tape saga rqr a o mck. 'I‘ho hool.,rages were read
to one~thougandth’ of a root and the tank cu'f 1bration meaanrud uo unﬁ-;
hundradth of a cubic foot. | | : L H" G

It wos ncceam,r_ nluo to maaur:."‘rtha vclumr in thu chan:ml
uhich eommundeatod Tith the tanl:.‘ ’I'ha divorsion rrom tha volmtne’_j
tank to tho mmte tunk was’ aocunpliano-! b"’meunn or a @ato diaphragnl__\
on & pivotod lenror. T_'h.e. diaphra.:;m unul.l bc awm vur" quick.Lr frum
position covorin:, the mate ou..lot to @ pouition omring tha outlut
to tho volumotz 10 tank. :Ihon the levor p..mnod. a midpo:lnt it closod |
an nleetrie circuit whicn ruom-dod on a ohrcmograph. In nddition to
tho o.n-mog:-nph two ctopnatohos wh.ich Were ular connéctéc! m tho .
stz electricnl ci.rouit mro u-aa. to chock tho tim ot ﬂw. |

Mrimntal n-oooam-o. In tha rollww diwns'im- e

mortl tms o:l' nhnrp-creutod mira nro diaeuaaad Typo‘ A or m;.

serics of tuata anc’. runa.. !:nch toat mvo}.vcd a distinct wtup‘ 'r
tho oqu.imunt vith whi.ch a..vural rmm or vtu-ying dinehargo wore

mado, In the c..me oi‘ tlw wrtionl-neod mir 5 rivo tocta r:cre mad-:

cmiain_,. thirty-m runs. ‘71"1: thu oﬂ'aot nw \':uir, OIuvan tast- S

wro mady vhioh includod twont*r-o:l.ght runu. 'rho ulo:ration or tho
felso floor sms changnd for each tost. _




ulovntion or tho -uir‘
crest was aoeurntoly determined with roraranco to each or

Berorw tho teata wera aturtad tho

tnafthrue;
tho uoir box ‘was" held bolow tho

float gnsaa._ Tho wator uurruca 1n

ereat during thnse zero determinationu.‘ Fivo trinla wore'mnda with]

different water aurrUce clovationa. Each trial 1ncluded fram: iwo

to ten obaorvntions.

surfmce with tho float gngea and with tho coordinometer huok uimulv

) tnneoualy. The - elavation or the weir oreat wau then meaaured with

tha courdinamotar hook uaing B npirit lovel trtuxthe hook to“thu

creat. rho difrorencu in the roadinsn or the coordinamator 1ndica-

ted the. distancc of the water lovel holow tha croat”“7

dirterenco

to *ho float gngo reading, the aﬁnvation or tha

woir nront{
"wnn eatnbliahad with raforence to the rloat gugo datum.« Tho rloatf

gega zeroa wure ccmputed to ten~thounandths ot a root.

Tha thrce rloat gagoa ware road every two minutea during

the Tun, Tho obaorvar tappad tho rlout saga rnd baroreuwoading‘to

elimincta errors dua to aticking ur thoi"' ¥  float ‘gage o
server also operatod the adjuatable wair and_lnnte,vulv Lor reg

‘lﬂting tho hold.

Same little dirriculty -au oxporienced af;rxrat

'.1n mnintaining the head canutant

Fbr moat ot tha runa, the 'Erit—tjf R
tion 1n head wee or the

ordor or auvurel thouaandtha or a root

was lttempted to bring the held to a rairly ntable condition boror.1{}*~“

‘ltarting the nappo obaarvationa. Tho

hoada ae maanurad by oech ot
the three gnsas, were avorasod to detormine the

ultimtﬂ nlueo‘ -




During Taat 5 tho third gugo wua not used ror tha reaaon thut th

proxinntoly 2 to 1.6 roet. Tha bupply roaervoi 51

proacn in the channo~ wns vnried by changing the 1nrt1cal position

of the falac rloor.‘: | | .

The coordinomater as uaad to maanureltho rree aurfaeeé of ;
the nappe was. operated hy two mgn.ﬂllmn horizontnl alida wa”' :
Tead, The roint wag then louured until 1t baroly soratcgedlfh;ﬂﬁp-f*
per aurtuce and the vertical acale road. The p01nt«'ﬁv‘   -:4 ;rh‘ﬁ
and e hook- attachod 1n 1ta placo.; Tho hnok uaa lowared rar nnough
below the lnwer uurraee no thnt the aurfnco could ha approaehndiﬁith

an ancending motion. 'lhnn tha tip or tha hook acratchod th”"lowar"

path. thus mbviatinv two horizontal uettinga.L Fbr the hi&hnr

it was nneeeuury to viow thu hook through tho glaas uida wull.L__




Ann;ysie of Result5.  It hau lon baan reco,nized tﬁnt tha‘ f:

shape of a nnpne of water rlowing rrealy ovar a nhur--crehted weir k
has a similar ahape ror var;ing heada. H. Ba“in denonutratad this

similarity in the publicution or hia cluanical exnerirents ;{ ._;

* Translated by.&.khrichal and I. c. Trnutuine nnd publiahed 1n the }y 
Procesdings of the Enginaars Club or Philadelnbta p. 231 Tol.-IK,f"

racosnized method of. atudying tha uhape or nnppo in to rodueo all :
obearvations to correapond to a hnad ot ono unit.: The raaulta:mny_
than be compoarsd on the balie of a pure numbor ragnrdloas or whethera.
the oboervntionu wore mado 1n the xnglish or the motric ayutum.;f‘7

The analyaia of the raaulte ror the vorticnv_racad ueir

have bosn aimed to dotermine tho arroct cn the shuuo of nappe of dof-]i;;;ﬁ' 

inits wvelocit 195 of approach.u Tha rnnge or volacitioa or upproach
for the Tirst fivo tosts waa rram 0 0656 to 5 560 ruot per second.
Tho data is aumacrizoed 1n “ablo No. l. An tho rirst stop of the an
alyeia, an attormt has boun made to draw accurutu curvns\f.:f‘::f?‘
the upper cnd‘lovur surfacas'tram data or tho oxp‘rimontﬁibriﬁagligi-

ble velocities of apzroach. menau eurvca will horcindfterTba roforred 2

to as baso ourvo#.;fThu bhab nurva hus boon daturmined "1th coneidcr-"f -

ablo caiﬁ inrdfdor*tO‘hbvd a standnrd rrum vhieh to moaauro doviutian
at hishor vulocitius of approach.
The volocitics or approacb hnvo baen trunafcrmad to volocity

houds and donisndted as por ~ent ‘of tho oburved houd rm- tha mrtxc-
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ular run to whici it aprlics.. ”hoaa runs, nadu"by the Burouu or Rocla“h

mation of'ﬁhich'fﬁ ;utio o;.%; VILS loaa thnnVO.zp \or ‘arbitrarily
considerud to havo nogligiblu’velocitj or approach.x: E

Tha six TUNS " of thu Burenu orﬂnccluna ioﬁ-
basae curva &roup are ﬂurkcd “B. C.ﬂ ‘on “Table: No.. Tho -'ratio.
ranges from .U0977 to 18481.« Tho obeerved:coordinatagof tho aix
runa for both uppor and’ lownr aurfacus or tho “appo qrehrucordod on
Tablos Nos. 1 to 4, pp. e to 4 or tho appondix.:krhe camputud ~oo£di-
nates %5 and %E aro also listed on. thoso tublos.L‘The lattor valuo_
arc plotted as c*rclau on Figuro No. b. It ahould ba notod thut tho
datu on thu abovemvntionod figure haa beon curofully analyzod on‘&rawa
ings of a much greator scalo.'5”' L e

It wos uonsldcrud desirubio to *ompuré thc exporimcnts or‘
the Bureau of Ru”l&ﬂdulon -1th thoau or othor uxucrimuntora.-'vury
littlo data could b found horevcr, camparablo with tho nusiiciole
volovitias of Jpproacn: ) - Jscd by tho buroau;‘ H. Bazinimudo ono
expurimont WHicH;“avﬁ dhizg.ratioofiiauu; -
on Tabrlo B, p. a2'of tnu appundix of thin roport
plottod us trli‘ l_u on Figuru a. T“' coordinomatur ugod by -Bazin
was ?robablj not su_ rcciﬂu a fuhu onwzushd”b ‘thu buiuuu Sﬁﬁquff
Bazin moasurud” t.“" Jbaciaa#c to cuntim.otur.i and t IN) ordiﬁatua wcre
uatimatod‘to-tenthS‘of S millimator, u tunth ofﬁa nillimotor Euin"

equivalen+ 1o approximutoly throe tun thousondthu of o foOt. TTU

turaau mado ObBu_I“J-l iona ar-curutoly tO thousand"hr Of a fOOt fD!‘ bbthr"“




‘  “5‘:;1_;;.:18:;"':1 it e

abuciamﬁ and 'orciiziufca;' L‘uu. to *mlqutio‘ﬁa ‘1n ;..1.4 n; .m. whiek 'ill"'f i
be discuas.d ::..bsout.un‘“ly, it i.s bcttu‘r to"utmmm routcr acrurdcf:;:. .
by a groatur: numbar oi‘ cbsarvntiona thun b" ';ruutar—‘:" ccur.lcv 1n ob-’
sorvations, | I‘hn aingla axporimunt 01‘ B-xzin uwu i‘or com,;
agroos clonaly with thu obsarmtiona or the Bu.roau"' ‘r "‘oclamtyi‘onﬁ
in a vicinity cloae to tho crou.‘but daviqtas .:‘nmouh..t' _ .di‘st mcﬁs
farther from tnc cros. wh.ero tho alope ':ith th-a hori"on ul is ; ;ru
This my ba p..u' iqlly d.ua to tho fact tho Ba‘.in's hori.:ontnl ruudinga
wore made onl,/ to c.;ntinatars. It is dirricult to dotemino‘t.

parative obuorv_tional orror in the twb aots of axparimenta. B S

To the uut‘zor'a }mowledge no ot :er exp”riment'r :on ..he sl T

of nnone u-We been nubliehed ainca Bazin':: me rrith t‘u—. =,oxce_

of some nna"or c‘.a..a '-athcred by ocimmi at Padua 1'1 Italy (5

-—h—__,—---- -.—.-—-o.-_--- T - - —

* 3Zttore qcine‘ui ""ulla I‘orna del...u ve
dlottrica, pp. 29...-30..2 ,mril l 30 ‘

dirficul‘ iaa 'F.'O"‘C on coz&it‘eréd""“‘iﬁ comnarid
socoad 01'131‘1.’)311\- ;it-';-' ‘*aad oi‘ -.Or,‘.

o, 073‘,.» 'I'lus valu:. i., m.ll 'ir.‘xin 1: e ccte:;or ol

ities m ap')roac’ bui. ror aomo reaam the ordina'tc,e oi‘ the 1mmr aur-:""‘:

face were obviously 1n error in tne vic..nity or tha cruot. s ...cimom

caits emrimnt ho. z in his. drarling of the onlaruad lomar eurrace i

soction. Kence, it has’ been anittad 1n thic compnrioon.‘ Erperimont L
No. 5 wae aolocted ror campariuon. 'rhe head ‘was - O 088 mtnra -and

tha hfratio squal to 0..1,49 The coordinates are . given 1n T blo g




No. 8 of the apnondix to thia ruport anu tha valuaa‘u~u{p;6§£§d$q§:f5&“

aquares on rin. 5.

may be duo to +ho aliuhtly hishor volocity.of;_p_
Rdcontl?. an Americun ex*orlmenter porfornad a ~rouw oﬁ}
~exper1mbntz;t0'de ormine the sanpe “ fnappe over a’aharp-creatcd

Woir. It is exaocted that tho e‘t‘perimenta m.n bo pubnsm 1:: tho

near future, The rasulta of the exporiments rora aent‘to tho Bureuu

of Reclamn*ion ;cr confidantiul usa.

the 4th naippe +ras aalocted ror comnariaon. Tﬂa ;aad 7&3 z 38' and
the %5 ratio wus 0. 3624.‘ I. ahould bc:uoton t&1u tnia cfﬁ~rLa9ntor

used ' the ﬂator sur'aco in- tha apwroach channal ror a‘horivon*al ax13'7

Curvos reproaoﬁtin both aurtncos‘orhthﬁ napao wafo drann
throush all tha duta as plottad, ,lving pruforuncu to tha lo:ur ve—l_3
lpcitAQa ot approach cf the oxperimanta perfornad by thia bureuu.:;  fﬁ.
Thla feet should be Papt 1n mind when 1ntorprettng Fiﬁurs No. 5 aa g

a curlary o:umination may ﬂnprosa tha obaervur uhat tho lowor raachas‘

1 The expernuent{ ‘wiunahuﬂ ds Jﬂikgﬂ?



on. Fimre No. 5. The alope curvos aro ala aho-m on‘thi

anlarged sention of tho u-puer part oi‘ the 1ower.surmce ,is _,plottod. n‘

“-"!"“

one corner of the i‘ifure.

3ff9<=t of V“l°city of Approacrx- = 'rhe -'uns or the firat rive-ﬂ-fﬁl

tests which were made with hi her:velocities or upproach wero usud to
determina tho. deviation rrom tne b se curve due to valocit:,r oi‘ ap- i
proach. Tha —h— and _y_ ure 1ncludad on Tnbles Non.‘ '
pandix. | .

or deviaticm frm t'u base cm-ve.‘ The

tion. The bana curve vaiuos ﬂ*a tukcn rran

‘minug when an: obaermtion 13 bolow tho bqae cu.rve and. plun when 'Lit

is avove. A samplo computation 13 includod na Tablo !Io. 4. o
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TABLE Na 3

SHAPE OF WEIR NAPPE
BASE CURVE .

: FOR ONE’ FOOT HEAD e

UPPER SURFACE CCXJRDINATES
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As tho erroct of hi@or wlocitioa o; approuch woru nnnll
‘and thora bein_:,. an appruciahlu vuriati" Cfot the difrorc.nt valuua, o

“the doviations A-- ‘

tho runs were divid_od into _groups according to 4

lowg: S )
e

eocnmutod- mr thu lO'?or uurtaco.

ote nccording to ra].uus of 3- ‘
cludod as Tablo 10 5. : ‘I'ha hruckutu wru arran __;od
'*.:4 to 15 va].uus. ut of avoragua ao canputud u recorrded on

‘El‘ablo Ho. 6, The a -H- avoraaoa Wworo plcttud a@nut h avorn._,oo 3

‘and tho ? Avorag: ratios worc murmd on tho 1nd1v1dual pointa. .

.Contoura of oquul Eh-“ ratiou wora a.cotchod on tha '_;mph. Thu .unu
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at tha uharp eroat. In order to aocura u prdctic&l curvo Iram wdic‘

waro mothed out. Thaaa curves nre ehovm on nsure 6.
sary to oxaggorate thu vortical scale on accounf 3 . ho “amal ni- o
tudo of the duviation rrm ‘the baao curve.-.‘ 'I'he portion ot the cﬁf&oﬁ .
lying bﬂlO‘l tha horizontnl axia 1ndicutu thnt tho surmce is belo-.-.-m 3
tho baao curvo aurnce and vico veraa for tho portion abcm. tha u:iu.
The purpouo or thia piocu or reaoarc‘x a.nd ‘.analyuie zhas boon;_
to doduca pruetica.. warking resulta ror the d.osi@‘orz:rounded croat

shanos, Tho pu:rpoac u:a conaidorod adequato to justii""‘ moothing tho

curvos roprosontin{s dcviation at ‘11gher volocitias or approach Tablg

No. 7 has boen compilod I‘or thu uao ot anginocra desisning roundod” :
erosts. Tho coor.linntua or t.m lo'ver aurracod’ aré‘ lisf.edu in"".thca fi:;?at
two colmma aud corroctions to t‘w ordin;xté.s i‘or crasta ‘_to_; e__‘d‘oaigmd
for ap;roeinbl. velo::ity or 4pproach. ,Tho cmnputation o!‘ th ‘shaps
crnt should be porromnd :l.n tho i‘ollr;':'dng man.nur _ L
(1) Compute tia volocity head oé‘ a;;' V‘Zl-ach::"or 'l:ha dnaigned Bbead
Vol g

by the ordinary rormula, h‘!l - -;—.

{8) Dntomm tho wluo % for the. dnaigmd hond and multiply by

100 to find tho por cont rati.o. .
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SHAPE OF WEIR NAPPE
DEVIATION AT HIGHER VELOCITIES OF APPROACH
TABLENO & LOWER SURFACE = oeprpora
"X [NO.OF| MEAN | WEAN | MEAN |

| BRACKET MATIONS| “ih‘ S

et LG R
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' SHAPE OF WEIR NAPPE |
DEVIATION _AT MIGHER VELOCITIES DF APPRQACH
TABLE NO. 6§ _ ~LOWER. SURFACE SHEET 3 0F4
[ X [NooF -‘:MEAN-‘;Z-Z N |
group | h = lomser-| x
- | BRACKET VATIONS

0.8-09 | 5

A 10'..9;‘ 1.0 ‘

fro-ae| o | s
‘1;5',ai;if ey =
Lo |




'SHAPE OF WEIR } NAPPE €

DEVIATION AT HIGHER VELOCITIES. oF APPROACH

~GROUP- e h R OBSER- N e R
IRIE T :BRACK_EAT_, VATIONY.




(3) Enfcr-tﬁu“ﬁrcﬁé‘.LOIURn of %:, anu.ﬁdd
to tho correaponding- :..5 ' ﬁ"x‘. ‘ ‘ i | .

(4) MUltiDlY sach: ?aluo or %}.und th# corroﬂtod va;ﬁos or %L‘
b» thoe dnsignod hoad and ‘ho ruault will be’coordinatoslvy“T:‘T"m
which would it the - 10'701' co of & free. e

implied conditions. B

| DI..:CUSSIOI" 0: R:EJLTS ; :
Base Curve. Tha bese curve which repraaants ‘the ¢
@ nappe over a vurticnl raced aharp-creuted weir was ccnatfuéta
with conaiderable care. Several alope curvcs nare drawn berdra,th
ad juatment was considered aatiaractory.i
the lower portion of the napne the locauion or the ahana ia

ably not ao accurate aa 1“ txa upper portion.» “he ¢ower aurface ‘near.

periments of tho Bureau of Reclﬂ:ation i1d1catowihat thefi  
rises to 0. 111h above tﬂe ahnrp crost o Serttl b

< by. earlior exnerimen e*s.  Suinanj'ha;c a cnreful analyoia or‘
Bazin'n raaearc1 togotner wifh naa~er reaearc:

cluded & to. be O ll..‘ he ugreamcn;lia“aa clone un may.

S /r__-‘\»;', // ‘ :
The value of O, 111 13 recommandod fbr mnemonic reauonn. 5

tal distance fram the. ~reat to- the highont point or the louer nurﬂneo?-} i
Ty g s
" s s '

is epproziwatalj 0;z4h.' The location can ba determinsd hy drﬂlinb

slope curves and taking the 1ntercapt or tho x-a:is. »Tho h1ghQ.t‘
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: RHAPE OF WEIR NAPPE o
CORRECTIONS FOR-VELOCITY: OF APF‘ROACH;;’-
e LOWER SURFACE B

_,z__sh FO

T

x
h

. | +0870 -
+ 2 41070

t

+ 3  +1090

f + 4 +0970 |
< - ‘
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+ 6 -+0330
+ 7 0144
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« 9 i -i304
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- S EXPLANATION _ 5 T
e X. Hor:zonfol distance from shcrp cres'r
: y Verhcol dlsronce from shorp crest.’ SR,
h = Head: ‘above shorp crested wear' (Does nof mclude LT
velocity head of approach). e chisieg i
hq— Velocuty head in approach chonnel 2 I I

H |

ll

iF

. F Corrections fo be.added ulgebrmca!!y
o . To% for proper %ﬂ In-per cent.
All values ore pure numbers applucable o

erther Metric or English units.
BASED ON LRPERIMENTS BY U 3 GQUAEAU OF ALCLAMAYION




Hence it 1is difi"icu...,_ to‘c.e_te:':nine""
‘:f{ ‘ emnirical aquétion‘_

which hdave beaen used_ih .ne ﬂaut are eﬁzrera eniin

ares

pn-agral;s Tith hr‘cf'ccmnent:.‘vnll o; the_enrlie'

tased on chin's dd,h.f3v

g.mtions. ‘In 1noa *'s’(x;_le’z‘-:

eguation in American_litafdﬁuré@*“m

the upper‘agction.orﬁtheﬁldwer

approximJtuly .SSL‘aoove tae crest und

;Ogh dowzstrear *ron'the

- erest,  Tae coordinataa u*o al crud fr01 the corvent‘ona‘3s 'fsﬁ,

x bainc mnuaurad vartxcully and y ori*ontully. ‘ne‘*hcn noagurea

5 ;' . downwnrd one-tﬁird the tﬁicknass o; the n"ppc JOrnalyto .ﬁo”thrond

of msan voloci*” and *Hus lacates t e curv; ‘or thg lowcr surruca.;,

Parker* reproducas kullor?s cuer und dumondtru a thﬂtvitjdonaanot_f'”

% P, \, L. Parkor, "The Control oi Water,® v. ‘400 (13916).




*p, unrriaan and 0. L. Brodie_- Manonry Dum”nu51 
(2d Zdition, 1016).- e

from Bazin, Pow;vcr,

*- 7. P. Cruager - En 11eeriqgufar Mau‘:
- tion), 1917, S

equation 15- :"'2 = 2 vsexf; 1n,wh
of the snape rqr a cne-root haad. Scimumi ahows that the equation

givan by creeaer lOcd ee a line which will fall be*o avan the lowar if

surface 1r continued far anough Crongar, however, recammondn movingf- N

. tha curve ru:thar upwnrd. _” :* -

Scimami e-tabliahea an equation ror a’ portion or the lowur sli\ii*~

aurfuce beyond x.m 0.50 The coordinate ajstem ia the sama aa that

used by Bazin and odonfod ror use in the analyoia 01 exporimonts bJ




'thin bureau. Scimami‘s equation islas follows~
3 : ;
X - 0 lO : : :

¥y (
: 1.55

+ lamb - Hydrodynamics, Pe 9L (Sth Edition| 1924).,,'?:~

tioas for tho ahapo Of the gurfaco OL & Jot iﬂﬂu’.n? fron _ﬂwShﬂrp- -k

edgod orifico. Gruvitv was noglectod.
4b | :

X * — @in 9
T ,

y = -;.Llos tn (AT < 126 ) - aing]

Thu oquationa aro‘aa'rbllowsgj i



force. of ';ravit L"l")CGud:“_n - ]

taineé f."hich woulf det‘inc t‘n, lowcr

ho':od th..\t sme rutio:xal equation my be devuloped ror the lowar 'mu--.
fac& of. the nnn'ae. - ,A:" euuation hag two advun Qf‘ﬂﬂ'
(1) A varir*cation of *he exporime tul c..rve. s

{2) Aan anulrica" reomatricnl tool ror deterunhr‘ :ho point cr

tangency to tHe struight slope of thc domstraan race -of

the overf‘low dar,




with resnocL_I‘Qy‘<4
‘c*ve equated'

dinateu of tho po .,?or ta*qe*

rc. I;rris = "tn'xnnlyvia,ofﬁl‘“
Toiram . u1*v.-o£‘;ush“7”
‘No, ‘22 i~ _;9?;.»

uf 1ow .ona..-l ‘

‘to =3 rueh as 10, o.ﬁiae coc;licieﬂ‘?
‘J'hose cor*ectionsffz‘

clcﬁls for scvera‘ run; “ uﬂ‘i

cave the cq1nutod coef; wxu*t

cluded that th e ﬂOleu;UT ol

‘rb_menulon ‘ 14t tnc nrea o‘m

Tram tno law or sn*ili.udo Of.shapc ro~5head”}fi;f* }-

It is posaible uhat tbero WQJ bu a ali

ant dLDdS duo to t%e roiluro of surfnco tunaion to rollonzthe

°im111tUd°- This. erfact bowovor. hﬂa been eonaidored neslisibla._:_"""

T&urororo, it saeﬂa ren onahle to assumo thut tho base curvu for ncg-
ligible valocity -of anuroach uould upply to nach grcator hnada than

thosc measured,




snta‘d. ‘ sweral unteutsd aaamption

| YR, m“h -""hlocit-f 'mutribution int.
Plaw' .- Hat' -mv.‘- £ aut

be neglactod.

Oorruct:l.on Curvos.'f -”Oorrection curveu dr.l;fi;;j.éhorf.vélbci‘t'idu';

of approach: were - conatructad only :l'ur'f'

shomwn ‘on ng. By At the prssont tim. such cm'vaa?_‘org-tho upper mr.r _

Tace would ‘have a valuo ror only puraly noiontinc 1nvolt13ation.

The purpose of this ronoarch waa ehiany to datormino tho nhapu to

ba uped in dosi.gning curﬂow crutn. _ ‘ | _ g
Bere thought or tho uaturo of f.hn eurvaa on nm 6 nhou.m







' SHAPE OF wem NAPPE

TABLE NO z BASE CURVE DATA

us. BUREAU oF RECLAMATION ST N
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OlSERVED s
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| u.s. BUREAU OF RECLAMATION
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" TABLE Nou b.

SRERTSY R 00 oo 19 10 0
| Bl ISCIMELTL

Sif o-2a13
S ELesLe
Vo=
=06
Loowels9
TR
+306
EERE P VI
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w8l
A e956
| #1.068 -
po+ld1820
f i ele20s.
2L V09
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ol #leb36.
] +le760
AleeleB8l
a7
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4202050
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42432
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e +2.886
S +3.000
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IO
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o oezensy
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eComputed from valuve riven in the article "Sulla foms
delle vene Tracimenti®” E. Scimeni - |/'“nerpis Eletirj ca,
. April, 1930, p. 23, '







