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SubJect Studlea cf flow characberistica,
relatlve to: aubmerwad dama.; ﬂ1&¢; 

IhTEODUCTION

dlhen51onless numbers.,uxsj‘- ; ‘ : o
This. repor* aupplementa Laboratory Reports Noa..th—lzz 'nd ll t‘-x
-both on "Studlea of: Crests for Overfall Dams The former conslsts ;;y};
o of .a complete - record of the- testing and: results “on: a program of ex—;n*;VT:
: _ periments for the- determination of. ovarfall dai . profilcs and: Iree flow'ﬁ,‘i
' discharpe coerficlenta, whlle HYD-llS is: an abstract uf the' former.; f“:: e
‘The present Heport No, FYD-ldz conati&utea a cUntlnuatlon ‘of . the former“"
studies, but appllea prlncipally to! small ovarfall dame,




Tho report la based on experlmeqtal result jfrOm ] ‘small dam

Four. dlstlrct types of flow ;
apron:

“Flow involvina, the hydraulic
'rklow acconranled by‘a drowne

‘ment but both ware tested in the Burenu of haclamatz__jw‘“f_’
Laboratory in: Danver, Colorado.i 1he flrst <ot of e er

the: coord;natea for Dam Aon :igura l.- The dam ua ‘

_rectangular sheet-metal lined: rlume 1:52 foet nldemand approximateky_”g _
twenty—four faﬂt long ﬁdjustable floora were provided both upatream B
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stream from the crest. o.f the dam. &
Ilumne were obtained 1rom 3'901nt@'

“}bentlre effect of the upstream iloor 45 accounted Tor: 1/ thﬁ free flcw
‘EVNCOfolclent curves:on Figurerl,

: Yor:this: reason 1t waa nut neeessary
?‘Lgto employ iwore: than one upstream floor: positionﬂ_or Dam B
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*operatlon at identlcal heads.
=stream Iloors, throughout the "
=respect1vely Columns 7 and ”1nvolve purely geometrlcal relatyonshlpa
»namely, the deéree ol submergence‘and the positlon of tha dounsbr'am‘
_floor with: rQSpect to Lhe’ head. on;the-crest Column 9 ¢nd1céte ythe

- type of flow.encountered: ‘downstre: :fr0m_the dam for' each TN (FlSHro

"~ 3a). ‘The symbol Ho: nhen encountered Lnalcatas only- ‘the total

- deaigned head: for a; giren dam while, H representa any total head
' ‘;;applied to the same: dam. o :

. ;‘ ¥







less. curves on! rigure 3n. 1,J:
‘shown: on-the. grapn. he: ma

uaual sense, out 1s entzraly an: affec“produ ed‘by th
-As the ta;lwater was raised"o th >

wera present lheﬁly
sen*ed by the ZOHB
Types 1 and II sho
energy curve comm

- draullc jump is -sho
lo_r:ﬂd 5 .

iic jump to~fer&; 1'H
18 on: i'igurea l; a

‘flow occurrod whlcn naa truly submerge
. water. rlouzng over ths aam no«ionger lollowed
.rated; assuming a couraa ahead “ _ P :
'-blgures 'y and 5 Thia type oi flow 1s cunﬁlned-to tha zone deaignat
a8 Type Iv. Except for amall values of hd*“ flow throu&hout Zono' (R
.Wag very unstable._;' e
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An 1nspect10n of the dashed 11nes on. flﬁure 3&, oi cUnstant de-~¢§f?i -
‘crease in the. q;scharge coofficient Lndicates tnat where these lines S
are vertlcal the: decrease 1n the coexflclent oi aiacharge wa'uyrinci--w~i 
rally due to the: elfect of the doanstream floor ana independent of'sub- ff“
mergence. is the downstream iloor*neareqftha cre tkof #h J ;

‘hd%d

mate 23 percent :
fihere the llnes de31gnatad s decreaae i
zontal for values of bd’ld preater?than ;“70

longer affected. the: coefflulent oi “150h§r~-{é:_
charge coefflclent was caused entlrely by ‘8u mergen
hafd 144 than‘l;70 thefdecredhg”inlnhdh’qéffiéiﬁﬁt

It appears odd that the uash llnes fo ”? 7
as the value of hd¥d 1ncreasee.&“Th; aus:

and can ba cxarliled by refbrence't‘: 1

contact between the jet 1allln5 G
at -6‘ 0.15 in’ rxot lh and O 35

different nepthu ui tne approuch channelwon Elsuref3h o it

plotting the curves: was obta¢ned principally fro. modeis?tof :;

period of tise, in the’ bureau Hydraullc Lacoratoryf,wﬁgcﬁ ck,dnvthié,w*fﬂ_,
data fron other aources E/ shoued excellent agreement 1he purpoaa of

1/ Davis Handbook of 4 ‘pglle Exdraullcs, Fage: 341 (data of u.gh Lane)
Davis™Handbtook of Applied | xdraulics, vay= 23 (data of %, L. Voorduln;.]
"The ‘Submerged heir as. a keasurlng Dev ice " by Glen Nelson Cox, . ‘

University of ‘Viseonsin anﬁlneering nxuerlnent Station Builetin. Koo .Z

 65' ‘




on Fijure 3A. n‘an
stability determlnations for suall dams.”
Application.of Hesultg_,,,:;*”

The: followin,, exanples serve to
leormatlon on’ ubmerged dams.

dau.

‘the full: line on blgure b. xhe COGfIlCanL )
way is 2.85. In- contrast the.coéillclenn;oi*d1"
indicated by the uastied line on Lhe: same'rlg_j
shape was . desxbned sucu tha_.thé overixo

R Glscharge condltlon.
Laburatary Report hIJ 116.,}

-of the’ floor downstream fron thec‘,

Exanple 1 - - % :fi ey ‘
Deszgn the dowlstream portlon oi the ovefflo

a decrease in the free Iion coefllclent oi d;scharge not - to excaed‘B

iercent for.the “azlmum discharue candztmon.‘ ;he crast- of the”overflow

section'is at elevstion h?O 0-and Lhe. total: liead onithe. crest do 30,0
feet. The flow 1¢med;ately downstream from the overflow sectxon will -
occur at less than criticai qeptn and w1il' therefore raaemble thatof:

1ype I or Figure 34, Tailwater is not a -considerstion 1n,thia‘caae,'  f“fj'“

T R AL










Ly followxng Qown the llne lcr lype L flow (¥4
-decrease in the coefiiclent of. dlscharge of
the main courdlnates ab thls polnt are’

The posltion of the floo_
reservoir level forithe. maxnmum flow con
460.1 feet 1n-alevatlon.~ g
Figure 6, T =
- The depth oi rlow on a uorlzoxtal ‘ t
feet downstream from the cr‘st =39 90 2473
Graph 4 on. Flbure L 1nd1cates the ype_oihflo to be
coefficient of dlscharge!for the
(Figure 6) will De 3 54 -
Lagple2 - - 5
Given: the. dam shown in:blbu; A fo
coefficient of dlscnarge uere'dete ml o
scrited in Hyd¢aulic Laboratcry ‘
per. foot of - cre:t length &I
encountered: for. the conditlon
discharge is 3. 90

Enterlng Flgure 3A;~ith these
<fa115 within Reg*on III ‘owne

‘therefore will be: C - 3 90 X O 91 ‘?3,55
' 1ne dlscharge per root of length 6f da L ,
Q= oH¥2 - 3.5 x 123/2,_”11‘ 5 seco:xd-feet ‘ e
Thesge: examples aerve as. an 1ntroduct10n to! the use of curvea on j : ‘ 
Figure 3i. - The: solutlon of:the: 1ollow1nb example requ¢roa successive e
_approxlmatlons..' ‘ P o i A




: itheifrese fiow dl harge
a head of 13 5 feet on”the crest’andy.

value.




.:,natqr, 1gure 75,
‘ Assunu.nf, h

, | at the dea:. ed”head only;
.oat whlch preseurea oni: the ‘dam i‘or the free flow condition‘appracch
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 then Hg = lO

The proéedure is repeatad to:obtaln addltlcna‘
the new value of H,.@g‘ - e
I'rom Flgure 12,1, Ei =0, 077.
- b

o TR A A e R s A ot

D AP AT ey

i S

- 10 ,é o 077 H
-:'and H 10 D lO az, feet

AR

Bt oo s i e e i

‘The accuracy here is; probably“greater than necessary but:gserve:
“to 1llustrate the method for obtalnin' a8

dam aréwobt§ingd. The method“ sfillustrated in Table

Figure 12 is:the s ame &'s: Figure 6 in-RYD-118,
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