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1e Introduot,{on

: Intemittontly during the put ton yol.n, ezporimontc havo been ;'”';
, : performed and ntorul oollactod i‘or Bnnotin 3. Part VI. o" the Bouldar

Canyon Final ‘Reporte antitled. "Studiol of Crostl for Onrfall Dl.ma (3 Ths
studies wore 1nntigtbod in 1931 by llr. E. w. I.l.ne o.nd hn.ve been contlnued
pcrledionlly since that time u lhok perioda in the hboratory hnvo por-
nitted. Thek telttng hn baen oomploted and a draﬂ. of the bullotin aub—

- mitted to the oditorc. but publiol.tiun will bo pontpened until nftor, tho

mtioml mganoy. Binee the inromtlon .'Ln thin bullotl.n 18’ 5n oonstant

dmd by thie orrlee, as 'nll &a other Govorment i.gencies, the more Lm-
portant ﬂgurol. ttbl.u. nnd mompnnying o:nnploa ‘mva boen roproduoed
for limited diatribution et this time. fThe follmving oandon.auon con=: |

tains only the most euonti.tl du!.f;n ini‘omtion aoverad 1n the bullotin;

thersfore care 1- adﬂud i.n 1t- uu. S s T

2. Pxtent of materisl Iinoluded in’ nondenution LT R ‘

The - prlncipzl phnn of apillwny deaign inaluded 1n thin'_‘abutraut
mn :‘ollwn S T e e : ER
(o) Doterhixu‘bion oi’ tho IMPQ of omrtlw seoticn roquirsd to ru;
the lower mppo of tha ourfalling z‘;ren.m for uny practical oondition of
design, Thia 1'111 bo ‘the nost ooonmniul lu wll u the most offioient '
shape of uatian on. vhioh nubu.tmospherio presnurea will bo mli or non- e :
existent. shn.rp-crosud weire. wore’ tntod 1:1 the hbontow, reproaenting :

dar geotions with wrtiou upntrem raoes. lloping upltroam fa.oea, and alno
with overhangs and oﬂ‘utu on the uputroa.m face (typea A, B, c, end D,




respectively, fi gure 1 )a

(b) Study of deviations oi‘ nuppe ahlpea due to volooity of Ipproabh. g
The varistion of the nappe shupe vrith the velooity of upproach :la 1llus= ) ap :
trated in figure 2. Barin covered a portion of this field, but his. axpor1-:7 ”
ments were not sufficiantly axtenalw ta oompletely analyzo this @!‘feot. ‘."

(o) Dotermimticn of tha ooeﬂ‘ioiants of disoharge for :hms with ver-':.;_ -
tical, llOping. over}mnging, and ofi‘aet upstrelm faoeu. : ‘

This infomtion wae obtninad I'rom suppresaed wﬂil"s. uvo feet 1n : g

length, groung to a k'nife odge. The na.ppo-ahnpe eoordimtes -.re exprensed
in terms of the totnl hud on the wair, nnd othar vnlues are expressad 1n

dimennionlesa terms whoraver poesible. .\. The cogfficients ot‘ dilobarga hore-' T

in were computed from the total heud above the high point of tha lowor mppaf:j_’. i

surface; thus th@y npply to tho resulting ogee sootion o.nd not to tho woi.r
proper.' s

3. Symbols -

tin with re!‘erence to ﬁgurea 3. 4I., and 5:

Q - Tot,al disohargo, sooond—i‘eet"_ e

q Disoharge par foot of crest. ucond-feet. '_:': :

v . Tridth of taat ohnnnel at gaging aection, I‘eet. -  : 2

L L«angth of teat weir. f'oet. . ! i |

A - Aree of flow sroes section at gaglng sootion, sqmre faet,,’".-
Average Velocity of approach raet per aecond.

Averago veloci‘!’y head of apnroaoh feet.

Observed head above ahnrp creat o!‘ weir (mnsured at glgi!lg
station), feet. e A _ _ 

h. - h - Total head above shnrp crest of weir, faet. & RN
lhxim\un diatanoe lower nappe rises above sharp oreat of S )
welr, feet. : : ; A ‘

‘ Observed heed obove hig,h point oi‘ 1cwrer nappe, I'eat. .
h, ¢.hi_- Total head abowe high point of lower nappe, feet,

The following 15 e list of aymboln a5 uued throughout the bulla- PR
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FIGURE Z - TYPICAL LOWER NAPPE SHAPES SHOWING EFFECT
OF VELOCITY OF APPROACH '
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Depth of lpproloh ﬂoor bo].ow nhnrp creut of wair. t‘oet.

Horisuntal or: nrticnl diuplnoemnt on onrhn.ng md oﬂ'nt
. weirs, flmt. - ‘ ; T S

) Boight of riaor on. oﬂ‘set wairs. faet. o o
' -—Q-37-§- - Goeffiuiont of disohnrgu for ogoo lectiun. S

&, N@ppa-shlpa profilel

Coordimtes for prot‘ilen oi‘ the lowor ‘;lnd tha upper n&ppe ahlpes,'!
expressed in terms of unit hend, are 1noluded .’Ln the rolloving tlhlll rur SRR
various nluea of —-H—-u : : S : ,

Lower mppe:Upper nlppes' _
soordinates:coordinatess . .. . ' L
table 3 - table - i3 . oo 'r'xpe of woir L

.Vertical upltrm flce s L :
Sloping 113 downstresm (18. 43 with nrticnl)
Sloping 233 dovmastresm: (83669 ‘with vertical)
Sloping 518 ‘downstrean (45" - with wortioal)
"Sloping 211 downstresm. (88.65 ‘witk vertical). Buin
Sloping 411 downstream (75, 91° with vortical) Balin
45-degree ovarhang weirs ' - i e T
} 45-degree of‘t‘uot '«wira With riurs' R

S R
12
ST
14

1
2
4
5
e
T -
8

Sfee e om0 6 e b .Gs W S
S uu-n o Tev ws wa o na

Uu upper nlppe-shapo ooordimtas !‘or nrtioal-fl.ae o

' One would expoot to obtnin tha -m mppe-ahlpo profiles for LY 45-}"”
degroe offset weir with rataonnbly high riur u ror tho we!.r with vortionl .
upstream fnoe. This h not ontirely true. 85 the type oz‘ fluw 1: differont
on the two weira., ‘It was obeerved thnt ‘the lower mppa aurraoe. durlng the o
'experimenta on thé nrtiool weir and on the throe Ire:ln tectod lloplng dmm-
strem, was amoth “raving a glo.uy appmr-nce during runa 1n whioh tho hoadr 3
was not exoouive or the appronoh ohannnl too uhnllcl. On the oontrary, the .
nappe surfaces produoed hy t:ho offut and tho overhnng wcira muro in some
csses smoth but nu\rsr glauy. In overy nrrangemnt tntod, :plrnling ropu.
pleyed baok snd forth scross the weir, mking it dif!‘icult to tunrao the

lower neppe surfece. Theu were - mll for the lower haada but beoame prOporo




8

®

-

tionntely hrger und greater in n\mber for t'ho higher diun!urgu. : T'h'e"j g |

ropss formed st the weir and ‘oroke. 1nto sprny [y ahort di-tnnae dcmutroln." f":"_:
The roughness of the mPpa surflces indiolted t!nt some energy dissipatlon R

ocourred bef'are the wl.ter loﬁ: the voir, md nao that the rasintanne of
the air to the rou;h :urfo.oea na groatur thnn 1t woulc! hnva haan to the
smoother surfeces produuad by tho verticsal woir. . For thuo re_ :fona the o
nappe shapes from the’ offnet wirs do not . ooineida with thoss from: the ver-‘ o
tical weir. It eo happensd that the lower nappe aurftceu from, all offset '

welirs could be combined (ublo B) 'rhe oonolullonu rron the telta,tj : s‘ nm-'_' ‘L
marized in the bullatin, atate that "Ovarflow seations with p].a:l.n uputream CR

faces are conduoive to utnblo ﬂow umditiona. wherun those with ot’t‘eots

end breaks in the uputrem faoo tre not, tlﬂwuzh mzf of. the httﬂ' seo= o
tions ere in sxistencs and appm 'ao be giving utiafuotory cervice. Ona '; .

point is datinitely oertlin. hawaver. nnd 1t 15 thnt anillny aeatiuns

_ should not be dasig,nad with. ﬂlm: of -ﬁ— oqual ‘bo leu thtn 0. 5 unlau

" this value is sero. For valuea grntor than :ero und 1,,, thln 0.5, flclr
conditione are oxtromly :m-ttble n-on nﬂ‘ut uctions. E ‘

The upper mppo-shnpe ooordimtes, ahmm in ublea 9. 10 11 12._‘;{""
18, 14, end 15, are not u- dupon&:ble s those for the 1mr -urrl.eu, u .

other faotors mey. u.lter thom.: ‘l'ho upper uurhoe of n sheet of mter flcnr- S

ing over a dam is axpoaad to the ttuoapherc nnd my bo nltered by wind, air:.J':‘<

currents, or by the nbsorption of sir by thg vutor.‘ Fhen nter, axponod to o

air, reaches a. velooity of approximtely 20 faet par aooond, ur is on-

trained, As the velooity increases; the nbsorption 15 more. pronounoed u.nd S
t‘ound whilo tlking muo--””’.{ o

air sctuslly nixen.with the water.- <. w ,rhomal

1I'homs, c. I‘., "Progreu Report an Studlas of tha Flcw ot Water in Open
Channels with High Gndicnt-," July 27 1958 U S B R, Report mrd. 85.

urements on & long, :tup, 1rrigntion nstmy. th-.t mtar ﬂowing at. m

depth of approximately 8 feet nbuorbed 5¢ porcoxxt of nir, by velwne. froni
the ltmaph_ere for m.velooity of 80 foot. pe.r -second., . " The upper nappa-aho.pa :
ocoordinates, there!‘are,_' ropfpeént 6n1y the idesl case where air is nut gd_n-

sidered. These experimsntal :uppez" coordimtes, however, may be used as &
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‘OVERPALL DA! CREST mlum
IIIR WITH VERTICAL UPSTEEAN FACE

lm'- 0P UPYEX NAFVE FOR DIFEMWT VALUES OF u‘/n
' : : Lty '

% iy

%

-0.002.)

-4 .000
3500
$.800
3.700

3.500°
34400
3.300
3.200
3.100-

3.000
2.500
24800
2.700
2.800

2.800

2,200
2.100

1.000
L1700 -
1.600

14500
1.400
1.300
1.200
1.100

1.000
0.9C0 -
0.800
0.700.
0,600 .

0.300
04200
~0.100

0.000
+0:100,
0,200
©.300

04500
0.500
0.720
0.800
0.500

1,000
1,100
1.200
1.300-
1,400

1.500
1.620
1.70C

14900 °

2.000
2,100
24200
£.300
2.400

2,600
2600
2.700
. 24800
2.500

3.000
3.100
3.200
3.300
+3.4C0

34600

2.400 "
2.900

2.000
1.800

0580
Q400 .-

G400 |

1.800

“+0:990
0880
0,880
+.0:990
£:0,990
" 0,990

©.690 '}
0.990 "

0,980

’ 0.989;

0.988
0.988

0.987
‘D986

0.986 |,

0,976 ]..
0,978

C L0877
0076 ",
‘0,974 -

0872

104970
0.987

0964 -
0961 -
: 'Ooésé |

0982 | -
- 04947 |

Q.540

‘04830,

" .ge921"
-0.811

10,898
0.383

. 0.866

0eB4B

4820

0.790. "
" -DeTB5 -
0714
“p.870 |’
. -DeB 18
. 0880

0e494
0423

| 0a344

0a252"

0185
+0.048

~0:067

02190
0-317

0450
0567

‘\0-750.
d-Qﬁﬁj-
. 1e0a0

1.255
1450
146572

C1.865 7
2,090 -

‘Zed22
2554
24790

2012
3288
34540
24803
-4 40174

0,584 4
0985
04982 -

0.981 |

0.980

0,910

10,889 .
0.686 -

T 0+871

0.853

0.832

.0.306
g.T78

Qo742

0702

04658, .
04806
D548 "

04482

0,412 : 7

0332
00241
0014 ]
+0.035

=0.074’

0195 .
0.322"

Q.456
Q.601

[ 0-754

Q -908 .

1.082
1.284
14458
1.861

Y.872 0

2.090
2.317
24546
24778

3.081
2.272
J.528
3.782
~§ 0862

+0,030

" =0+080

" p.200

D.320

- 0.461°
DS
8.8

oo
- 1,085
1273 1
71486
© 1.870

1.880
2.080
2.312
2.528
2,787

3.010
34260
3.518
$.780
4,050

o, 94 o

O.DESH

“.0,922

‘0.822

= 0«920

0,920

-04918
2040187
0.817 |7
04916
00
0.011 |:

0,907::
04802 -

0.886

'DVDBED_‘ H

ouesz |’ 0.8

- Qo872

0.888 .
<0044 -
T QaB2E

0.804
0.780
- 0eT62
:0.718

".0:680°

-0.634
5 -Da584
. 04528

0,482
10,390

704830
©0a222 ]
C 02270}
Cv0.024

=0.088- ]

" 04206
0.332
0,466

0e608° .

2 0.761

1.464

" . 14666

T 1.876
2.086
2.304
2.526
2.754

2.995
3.245
- 34502
3.76¢
~4<040

L916
1.086 .
2.272.

) o B'rs’?
CL08 |
<0872 .
. 0BT
S 04871

i ©.870

04868
T 04868 1)
04887

: \o.ass :
04866

“-D,883 |,
L.0.B6L"

© 0,860
- D850

0.632
~0.828 1.0
“a.e12
£0.800°

0T84
S 0eT40

C D686
704850,

0,608
04800 =
04568
.90

#0006
1=04 104

~ 1,060
. 2.088
BRI

+0,878
0.877.

-0:876

0.873
0,812

0.87¢

‘0888 -

D884

0856 |

0,845
0.840

outed
S DL717

04568 [

0.440 |

0.200
0,108 °

C0.220 |

0348 |
0481

0.622
0.270 | ©
0.928
1.090
1.271
1460,
1.668.:

2,492
2.719

2,958
5.208
B.482
5.725
-4 4008

Couree
L 0.713

"0.680

" 0.860 |
0.826 |

0.663

0.583 |

04480

oY PR B g
E ‘0_,15
- 04270
L0188
- #0.086
04008
. 0.112

o |
0.356 |-

0.488

£ 0,630
0.779

" 0,980
T1.088°

" 1.268

1.448
. 1u640

1840

2046
24250
2,460

2.580

2010

3.160
3.418

3660

-5 ,872

IR
< 0.TBO ¢




TABLE 10

OVERFALL Dik CREST EXPERIMENTS - WEIR INCLITED DOFMSTREAK OF 1.3 SLOPE
. 10.43° WITH VERTICAL. -
' COOFTIKATES .0F UPPER NATFE FOk DIFFERENT VALUES OF hy/f.

B 2 I
X/E c.on2 | 0.020.1° 0.c350 |- C.040 | . 0.060 |- 0.060"( - 0.070 | 0.0BD. | 0.000 | 0,100 ) 0,120°
—4.600 | 0.967. | C.978 | 0.962 | 0.950 | . D.240-|..0.929 ;| D919 | 0.908 {0,897 | 0.88§ | 0.862 "
3,500 [ 0.987 | 0,273 [ 0.962 - 0,950 | 0,940 | 0.9267% 10,819 | 0,808 | 0.A0T :|. 0.886 | D.082
3.800 | 0.987 | 0,973 | -0.962 | 0,950 0.540)] "0.829" | 0.819 | 0.808 | 0.887 .| 0.885 | 0.862
3.700 | 0.086 | 0.972 | . 0t8s) |. 0,950 .| ~0.940 7| 0.929 *|:" 0.816 .| 0.00% | 0.896 -, 0,685 | - 0.862>
3.600 | 0.986 | C.872° [ 0.861 | ‘0,950 ‘0.8 | . 0:928.). 0.817.:| 0.006 |- CuB8E . Ou8B4- | 0,882
3,500 | 0.986 | Q972 | (0.961 | Q.950 | 04028 7} - 0:BI7. /| ‘D905, | 0B85 | 0,884 | 0.852
3.400 | 0.986 | 097 0,981 | 0,950 /| 0.580 |. 0.925 |- 0.917 | D.906 | 0.BP4 | '0.863 .|~ 0.881
3.300 | 0.9%€¢ | -0.97 o6l | 0950 (0.639 ] .0.028 |70.917. | 0.908 0.894 | O.BES | 0,981
3.200 | w988 C.871 | 0.88D" | 0.949 0.958 .| 0,927 | ;0516 0.905: |- 0.854 . |~ G885 |,0,861
3.1CC | 0986 0.971 | 0.960 . . 0.048. | 0.938:| 0927 | D816 0,888 | 2,880
3,000 | D.R86 G970 | 0859 | 0.047 GeB37 | 0.628 | nB15 o ;04882 1] 0.868
2,600 | 0.986 C.969: | 0,958 |' 0,848 ] '0.936 ;| 0.B26 -[:70.814 § 0.903 | “0.892 | 0.88) -| 0.868
2,800 | G946 0.965 .| - 868 | "0.848 | 0938 :} " 0825 §-0.014 01 D008 892 | “0.891" | 0.B59
2,700 | 0.986 t.969 |-0,868 | €948 | 0.986' | 10.925 1 0.924 -] -0.008 {0892 (. 0.881 (- 8,868
2,600 | 0.986 0,069 | 0058 |- Q048 0,936 i 0525 | 0,914 [ 0003 | €482 | 0.881 0.888 "
2,500 | 0,986 | 0,958 | 0.9B7 | Q.546.7 ~ 0,938 || 0,825 | 0,814 |::0,003° 1. 0M02 | Disol 0.858
‘2,400 | 0,985 | 0.868 .| 04957 | . 0,546 | . 0.935. | 0.824 |- 0.913 | ~0.002 .| €881 | (0.880° | D.BET:
2,300 | 0594 | 0.967 | 0.856 [ 0.4 | C0.934 .| 0.9237 | 0.923 | L0B02-| I 0ERL" | 0.A7F | C.B58
2,200 | D.083 0,866 | - CuyBE 0.545 ] 0.933 |- '0s5983. | :0v313 [ 0,002, | 04BR0. | 0.87B. | 0.854
2.100 | 0.962 0u0E6 | 0,954 [ 0,542 | (832 | 0822, 0v 0.802 | "0.8R0 | '0.B78 - [0.8568
2,060 | 0.580 0,263 | 0,953 /| O,%42 | ~0.932; | . 0.522" 0.902: | 08907 | - G877 1| - OuBE2
1.200 | 0,879 | 0.062 | 0.962 1 ‘0,042 .| 0.932.:| 0.922 - - 0,912 0.902 ;| ‘0,890 |  0.87T' | 0.852
14800 | 0.877 | 0.860 | .0.861 | D941 | 0.0932 |7 0.922: 0,902" {0,850 | 0.877. |- 0.862
1,700 | 0.875 | 0,968 | 0.980:| D940 0.931 | 0.921. 0.p01 | 0.8’ | 0O.a76 | 0.m51
1.600 | 0870 | D957 0,940 | 0,939 .| 0,830 [ 0.820 | 0.811° 7 0,801 | 0.889° [ .0.876 7| 0.880
1,500 | O.5ce | G.0i4 0.p46 - | Ouo36 | Q.52 .| 0,819 €500 |- 0.588 0,850,
1,200 | 0852 | 0.862 [ (.sap 0.937 | 0.926: | 0:519 0,800 :{ 0,888 | .0.876"]: C.BA8,
1,300 | 0,860 | 0.949. | C.942 | 0,035 1 0,926 0.917] 0,899 | 0.967 ] 0.874- | D.648
1.200 | G557 | 0044 " § C.USE | 0.932 0.324 | [0.918 C.B97 ;| 0.885:°] 08727 | DeB47.
1.160 | 0,552 | 0.540 | 0.336 | 0.930 |.0.921 1 0.912 C.804 | 0u8B2 |, 0u87C |0 0,848
1.000 | D.949 | 0237 | o832 | ‘0.926 | 0.918 ;[ 0,908 | 0.900::| 0,891 | 0,880 | .0-868 | C.B4E.
0,500 | 0943 | 0.931 | 0.826 | 0.920 |- 04912.°|° 02904 |1.0.896 .| 0.887 | D.B78 0886 | " D642
0,800 | 0.838 0.927 0.921 | 0914 .| 0.908 0-898 " Q.A30 |- C.BB2 0,872 | “0.861 - | 0:640
0,700 | 0.931 | 0,220 | . 0.914°7| ©.908 ] “D.901 | 0.895. | "0.P86 | 0.877 | 0.867 04857 ) 0.538
0,600 | 0,923 0,911 | 0.806. | 0,900 |: 0.893:. ). 0.085 | 0.87T.:| (868, | 0,860 | 0,850 1 0.830"
0,500 | 0,513 0.902 | ©€.887 |. 0.891 | 0,884 - | 0.B76 0868 | 0,860 | 0.851:. | O.842..| 0.824
C.4c0 | 0.000 | 0.881 | O.e86 |, G.BBO .}  0.873° | 0.865- | 0.B58 | 0,850 Cu842 ° | D.838° 0,818
0.300 | C.087 | 0.878 | 0.675 | -0.867 ‘|7 0.860 |- 0.B63 | "0.846 ! 0.859 :| 0,830 ] 04821 |.0.308
0200 | C.a70 | o.861..| 0.8856 | ©0.850.| -0.844 .i:.0/837.| - 0.850 |- 0;628 - 0,815} .0,807 '} 0,790
-0,100 | 0852 0,642 /| 0,638 |- .0,838 | 0.927° | Q.20 ] 0.814 [ 0.807 | 0,700 :| 0781|7774
0.000 | €830 | 0.B20 0818 "] 08127 | 70,306, 1| .0«BOO 7] 0.7547. | OTBT | 0779 i} DTTL | 0aTBE
+0.1C0 | 0.H403 0795 Q791 0.766. |- 0eT80 | D774 1. 0768 0.782 0.TEE . [ 0.748° | DTS4
0.200 | 0775 | 0,765 | 0,761 }°.0.756-.].:0-761 | .0.746 Ul 0739 7} 0,738 0,720 | C-T08
0,500 1 0,787 0,728 | 0,724 |5 0,719 | 0714 0,708 0,704 0,698 7] 0x6BTH | 0.6T4
0400 | 0,696 | 0,687 [ 0.683 71" 0.678 0,676 .| 0670 | DHE5 - 0.660 o] DiedB i 0,686
0.500 | 0.548 0641} 0.638 Q.634 |~ 0.828. 1 0.B24- [ 0.618.)| 0.614 0602 ¢, |- 04589
0.600 | -Cusse 0,587 | 0.504" | . 0s680. | 0676 | -CB70 | 0,568 - |7 0.560 04549 | 0.587
0,70 | -0.586 | 0527 | .0u524 | 0.520 | 0.B16- | 0.511 .| 0.606 - 0.501 0,490 |-0.478
0.800 | Co489 | 0.460 | 0wdBT | 0e454 | 0449 .| Ok )T 00430 0 0,434 ‘00423 | 0.411
0900 | 0,386 | 0,388 ' 0-384| '0.379 | 03767} 0370 "|-.C.366 | 0.1 0.551 - -0a341
1.000 | 0.316° | 0.308 | 0.504 [ 0.300° | ,295° |. 0.290:) -0.285 | -Q.278 ~0.271 | Ca282
1.100 | 0.228 0.218 0216 | 0.218: |- 0.208 " |“0.202 | 0,107 0.191 - 0e1810 | 0a1T2
1,200 | 0,134 | 0,325 |- 0.221° | 0.116- 04211 04106 7| +0.100 - |~04085- - |+0.000 " .} +0.085. 3 +0.078
1,200 |+0.020 |~0.522 | +0.018° | 40,013 | «0.008: | 0400271 <0400 © |-C.009. . {-0,016: |-".0Z0 - | <0.080
1.400 {-0,082 |-0.080- [~0.098" [~0.098. | <0.206 -{-C.110 '|'0.3k6 ; 0181|0442
1,500 | 0.203 0210 | 0.236 | 0.239 | 0,224 " 0.229° | 0.23¢ | 0.238° |,0.244 [ . Q.E48. | 0.268
1.600 | 0.332 | 0.338 .| Cu342 | 00546 -0.362 | C.366 | 0.361 " -.0.38%5 0.869° {-0.375 " | 0.360
1,700 | 0468 | 0uA7S | Cad77 | .0.4B0 |."0.485 | 0485 . | CedD4 - [ .0.€86: 1 0,501 ] :0.504 | 0.£10
1.800 | 0n612 0,618 ;| 0.820. |-°0.621 | 0.62¢° | 0.650. | 0.634 | 0,638 | 0640 | Q.54L. | 0.648
1,900 | 0,766 G768 | 0.768 | 0769 |7 0.775 | 0.777 | 0.761 0,785 " |.0.78¢ C.787 |- 0709
2.000 | G927 | C.B27 | Q.p27 0,827 | 0.031 | c.984 | 0.957 | C.840 |'0.987 0] O.954 7 | 0.927
2,100 | 1.000 | 1.082 ) 1,000 | 1.03% | 1.006 | 1.087 |°1.100 0| 1,102 11,1027 1,102 | l.1R
2,200 | 1,266 | 1.285 | 1.268 | 14267 | 1.26% | 1.273- P 1278 | 1.2T5 0 (3.274 0 | 11,273 | 1.270
2,300 | 14453 | 1,485 | 1.482 | 1,450 | 1.452 0| 14454 ] 10456 1 1ABT | 1,457 | l.ddg . | 1,440
2.400 | 14648 | 14647 | 1,646 | 14642 | 1464 | 14541 .| 14840 1] 14632 | 14837 | 1.636 71 14650
~ .
2,500 | 1.855 | 1.052 | 2,045 | 1.843 | 1,862 | 1.841 ] 1.840 | 1.238. 1.836 | 1.833 [ 1.827
2,600 | 2.072 | 2.066 | 2,062 | 2.060 | 2.058 § 24055 | 2,085 | 2,080 | 2.046 - | T.4Z | 2.034
2.700 | 2,252 | 2.288 | 2,288 | 2.278 | 2.276¢ | 2.275 | 2.271 .| 2,268 (2,263 | 2.208 | 'Z.248
2,200 | 2.515 2,513 2.508 2.508 “Re501 7497 24453 T.488 Z£.482 2.475 2.861
+2,900 1-2.747 | -2.741 | -2.788 | -2.736 |-2.73¢ |-2.7@s |-2.720 |-2.718  [2.707 |-7.699 |-2.682




'mx.s n, , ‘
OVERFALL DAY, CREST umxmn < WEIR INCLLVED Dnvmsrmu or 2.8 swn: ‘
. "85.89° WITH VERTICAL
. COORDINATES FOR UPFER. RAFFE FOR P IFFERENT VALIES OF h./n. ]

, ! !/H.'

2 0.020 . 1- 0.070 | 0.08 . O : 40 .
P «020 | ‘ ) | ; . ) 0.0680 0.1 0.380 ]

4,200 . +0.988 ‘ | sou +0,812 | [+0.858. | +0.888 - ‘ +0.832 | 1 ene770:] -
8,000 0.988 | . ) J]oem12. 01 0.828 ; .1 0.852 | 0e778
3.900 8 A,968 : : i B I X U306 REY R:11- IR - [ o.881 yc N
7,700 | . ovess | - ' K Cp 1R | 0:898 : o 0.881 | 170778
24600 0968 1 w56 ; | L 0e922 00 04888 ] - 17 0,630 i BN

5.500 0958 . : : 10922 T 0nB98 | : 1 o.e80 .| OeTTR2 Y
3,400 0.988 |- e iy 00512 1], '0.689 - o D829 . 07T
3.300 066 | . ‘ | 0.922° 1 GaBRR |- . 0.528 0e7T0
3,200 0965 | . : : Joeni2 i 0.890 | D38 | 0s799 | 0a770
3.1 - Ce968 . 1. 0B L[ 0BRl Y aE o |-o.0280 ] . 0a770°

3.000 0.8E3 |..0e : : N0 N I LI : I o.82T | Y 0763
2,900 0uB65 | y - 0811 - 0.898 | B : 1 o.n28 - |- 0s768
2,830 3963 ¢ . Os . ] 00820 | nB98 | ) NE | ouB28 - |k T QaT87
2,700 0983 | . ‘ B 21 00910 |77 04897 | 2 g0 | 0eB28 . . 0768
2.500 G9B2% | . . ; R S0 0h910. ) 0.897 1. | 18 | 0824 | 0.T88

2.500 9 G981 | O . T 717 0,910 7). C.BRT . S0 0823 | - Ou784
2,400 ] C.8810}c Bl ; 0310 | a7 . o 1. 0822 . 0.781
2.300 . 0,880 . ‘ i : ] o820 | 097 | | : 150,820 - - 0.781
2.200° 0260 -} 10 N : o0 00888 |0 HE - Bs 0820 |- 0760
2.200 | o560 | 1 S DyS08  §o 0,886 | : : 0,819 ] 704780,

2.000 0.958° . 1 1 T} p.008 | 0uB95 883 |- .. 0,818 ] - 0768
1.500 Gu357.7[ © GO : : ] 0008 1| 0,895 ) - q s ka7 g |- o758
1,200 701 G964 | A 1- : ;| o908 |- 0.896 N 0eB43: | 0-518 0 1 | 0aTST
14700 0.552 908 | ;' C.808 L o g 0B18 | 17 T8
1,800 964 | 850: ‘ : ) | ‘a0 |7 0835 | 1. -1 04515 j 0,754

1.500 b ned ‘ : -1 ot 0,854 |7 . e 0,814 782
1.400 O5es | : 7| cepo8 | -.0.888 | 1 4 10814 | S 0uT81
1.300 955.| 0,540 : . 0.508- | - 10.882 |7 B ‘DeB34 " |- - QuT4D.
1,200 g { 09358 : N : o.808 | 0ues0 | 1 " 0,834 | 0,747,
1.300 | oS3 : 8 : RS5O U ‘o.aes L “1.0.839 | DuBLEC |- G| D745

1.000 0.928 : Q856 | OBt A 1= 1..0.818 L GT4L
0.900 6921 : ’ ’ G892 |- 0.8 4 uE | o830 | 0.TB9
0.800 0913 | 1 897 |- nees T BB | : e 1. 0.808. 7] . OuTB4
0,700 04906 s ! : 0,880 - - OB70 |-+ b ; 1.0,808 |- 0,729
8,800 0,896 | Oa ) - | QBT 0B81 - A 1 0198 -} 0,728

6,500 0ee3 |’ ‘ : ] . Q880 {0881 | ‘ u 0790 . G718
0,400 0870 | ] > a8 | 0.850" |- 0,042 : A T0.780 . “|: ont08
0,300 Q85T e “Dy342. { - 0886 -} G827 | | osr80 - L
0,200 RERER-N" .1 NEa : ‘].ioee6- | asle | 0812 G i 1 omee
~0.300 | t818 . 0800 | 0805 | 078D | G7EB Y- .| oeTsO- 160" | G789

0.000 G796 . 78z |- GTTT ] G TTR T ONTOL o, 720 |
+0.100 0.769 : : arss | aTsr ] QTS s 4 0TIT. | 06887 | 6T
Q290 | orse i COu723 0.719.. 0734 | "L 08T ] 0649
0,300 0,700 | o a8 0,685 0.482: 9.5 4 B N : . ¥ oG4l ] 020
G400 Q680 . - 1 1 ‘0,844 | 0641 | Q83T | . o eeel . 0.804 | 7 0,688

Q500 o612 . GBO6" | 0597 | B4 | 0891 L 5 o ‘o581 | U548 -
%600 a.561 G v QB4 | .BA3 | 0,640 | e ] 0518 | @500 | 7
0,700 a.502 : : Q488 |- o488 | 0483 ‘:,_ Sonae8 ] 10,458 1| des ]
0,300 0438, 0 .  Cuh2h | 0wé22 | 019 | o 0,398 | 0384 | S G3TL
a.90c . Be3ea A BRE A e B b ]f'_ : oste -] o | as0d

1,000 | W28B | QI8B6 )| B U 0n27B 1 G270 ! i 0,248 . | 0256 0,234 .
1.100 2 0.138 70,186 | - G183 e L 10,188 0 | 10,152 1. G140
1.200 0,302 | ‘ | <0, +0.080 ' { +0,088 (088’ ; J[40.070. | '+0,080. | 0,050
1.300 008 | o.000 | - ] =0 | =0.012.0| ~0.025. | -0, 2021, =0, =0.051. | -0,040 /| -0.049
1.406 . 0,112 ¢ 1 " G1es | d2s ) E 01297 , Oy 18T ‘:.0.145 (|7 04188 -

1.500 | " t230 ‘ : o ce239 o4l 1 e - 0u2687 7| - o.zso'~ 0,268

14600 | - a356 : o366 |- 0387 i AT o086 0] QaTe |- Cud8R
1.700 . 048] 82 |- : | Toag6” | GuesT 1. e 1 0,608 |+ 0,608 0,508
1.800 Q630 : N | as32 QE34 ) ! L 0,841 G642 | Guld42-
14800 ‘a8 |- : a Q762 | Q7IBF |- g ‘ | 0,798 0.787 o797

2.000 Q.93 : Q.937 - %939 . 0.959. G937 |. Q838 .
2.100 . 1,099 . 1.100 | 1200 | - . 1. . 14008 1,098 | 1.001
2.200 F .1.37F | 1.273 1 1,275 | 1278 | 1 . 1,268 1,284 | . 1.260
2,300 . 1.450 45 U 1,480 | Y5450 | 1.480 ¢ f . Todéd 14489 | 2.433
2,400 2 .42 1.640 | 1,640 ‘ 1829 ] <1819 | 14800

2.500 1.843 1 . 1.842 1.840 1 1 1,819 | 1,808 | “le798°
2600 ] 2.053 . 2 2 2.060 | 2.049 z 2 . : ».018 2,002 1.98F
270 . 2.269 2 2426 2:261 | Z.z26) . 5 2 2 La224 2.208 | z.188
2,600 .40 2.495 7 o4 2 NE: 2,432 | 2.480 2 2,438 2,416 | 2.3M
|*2-000 | -g.708 | -2.925 | ~2.729 . . 2,706 |-2.708 . 7 {=Ze661 | ~2,657 |-2.813

20




TABLE 12

ovznrm. DAk CHEST axp:pvm: . WEIR INCLINED DORNSTREAK O 8,3 SLOPE- - :
" 45 DEGHEES ‘ S :
cuomm'rss ray .:rpzn TATYE FOR rm-*vnrw VALUES OF h /'u. R -

x/nh‘/”'i 0.002 | ©0.020 | '0.030 | ©.040: | 0;050 | 0,080 | 0.070 " |:0.080 | 0.090" | oi100 | 0.120 | '0.140 [ To3e0 | a.1s0
™ . . S . N . i o e Y : IR . - o - 3 . !
727000 ] 90,090 | 90-965 | +D.OFE | ~0:949 | +0.942. | +0.084+ | 0,819 |70.904 (40,080 [+0.674 - 140,545 - |o0.524" | 404786, [+0.788
3.900 / @980 | 0.963 |°-0,988 ). 0,648 { 0,041 |- D953 0.918° | 0.908.| 0.888°-| ©.878 | O.ea9- [ 0.524 0,796 't O.767
3.800 | 0,979 | 0.965 | 0,968 | 9,548 1 0,841 | 0,583 | 0,616 | 0.8 | 0.888" {0,872 | 0,048 | 0.8237 10,796 ) 0. 786

so7en | 0.973 | ©.985. | . 0.866 | 0.547..| 0,839 " O.gsy | 0.e17 { O.e02 [ 0,897 ]1:0,872° +|:0.348 | 0,828 .| 0,756 ‘| O.788

3600 %] 0.879 | 0,963 | "0.956:°| 0.947 | 0.839  |®0.851 [ 0.917 :] 0,002 0 sav,ﬁg 0,872 | 0.848 .| 0,825 | 07847 0T84

3.500 | 0,079 | 0.683 [ 0,966 | 0,547 | U588 | 0,951 ) 0.5167 ] 0.801: ] .sas,; 0,871 | 0847 L. 788

3400 Q.978 0.5568 (o958 0,947 .| 0,538 |- 0,530 ] 0,918 | 0.001° | 0,586 : (04871 | 0546 D.788 -

3.500° | 0.578 | 0.p88 | 0,986 |° 0.p47 |- 0.589 ! 0,830 0.916 -* | 0,801 "} 0,588 - ] 0,788

3.200 | 0,976 0,883 0.965 | .0.947 .| 0.985 | 0.530" | 0,816 |:0.801 .| 0.886° ;| 0783 .

3.200 | 0.675- | 0,985 | .0.e85 | 0.947T .| 0,930  °|-0,530 *| 0.p16" {i0,301° | O.886 7 [’ o,782

3:000 | 0.87¢ | 0.854 | 0,056 || 0.547. . D.935 [ 0930 [.D.p2E.:1 0,900 ‘| 0B85 - teT0R : '
2.900 0.872 0.563 0,955 0,946 "0.538 0.529 [ 0,016 | 0.900 | 0.885" Q.01 | -
2,800 0,871 0,863 0.956 | C.048 [ 0.937 |. 0,828 |- 0.914" | D29 0,585 - o.Ml

2.700 | 0.870 | 0.963 | 0.955 | 0.946°.} 0.537 | '0.926 | 0a914 | 0,589, | 0.BB4 CaT80 B
2,600 | 0,558 | 0.983 0.954 | De945 | 0.058 0,827 |, Cu513 . [ 0eBOB | OBB4" 0e780 [ o o8
2.500 0.966 0.963 04954 D944 |- 0.935: | 0,928 0.911 0,897 0.B88 . D.T80

2.400 | 0.964 | ©0.962 | -0.953 | 0.9e4 | 0.935 |- 0.9257 | 0.911- . 0,887 | O0.BHS - 0.780-°

2,800 | 0,968 | 0.980 ] 0.951 ] -0.942 | 0.883. | 0.924. | 0.910. | 0,898 :0.882° 0.750

2,200 | D.982 | "0.860 |. 0.851° | 04942 |  0.BE3 | 0,923 " | 0.909: j 0.805 | 0,881, 0a?69 .

2.100 | O.880 |- 0.958 |° 0.04B | D.940. | 0.831 -} 0,9227 1.0.908: | 0.6% . | 0.880 - 0,750 .

2.000 | 0.958 |  0.958 0.548 | 0.838. | ‘0.BSQ. | B0.921 .| 0.007.:| 0.893: | G.BT0 - 0.754

1,900 | OJEG 0.953 |° 0845 | 0.087 | Cad29 | 0,920 |- 0.908 0,882 . |+ 0.878° O.TE8

1.800 { 0,954 0,951 |~ 0a943- | 0.886 ] 0.527 | 0.919 ] 0,908 |- 0,881 -] D877 0.758

1.700 | 0.961 | OD.848° | 0.941 | 0.883° | 0.926 0.918" | 0.90¢ | 0.880: | 04876 0,758

1.600 | 0,948 | 0.545 | 0.938 |- 0.330 ‘| 0.828 |- 0.915: | 0.902° | 0,088 -|-'0,876 R 1E

1600 | 0,046 | 0.541 ) 0.934 | 0,887 ] '0.6207| 0,928 '} 0,600 [ 0,887 | 0874 c.rs? f 0 B
1+400 | 0,941 | 0.538 | 0.932 | ‘0,986 .] 0,918 | 0.911. | 0,899 ] 0.568:|:0.874 . Gated |
1.300 | O.o2s | 0.538 . 0.928 | o0.922. | 0.516. | 0.610 | 0.898 | 0.885. | 0875 Ou¥65. . | "
l.200 | 0.982 | 0,529 0.924 .|  0.918 7| "0.912 | "0.906: {. 0.885 | C.583 | 0,871 0aT85 .

l.doo0 | 0.926 0,823 | "0.918. )" -0.513:| D.008 | (.50S 0,892 | :04380 'o.asg',‘ 0,788

1.000 § 0.920 | 0.817 | 0938 ] 0,908 | 0,504 |~ 0.898 .| 0,888 | 0.877 ;o.ses:; Cat82

0,900 4 Cu#13 |- 0,909 | 0,805 | D01’ | 0,897 |  0.893 | 0,883 "} 0.872 | 0.861. G780

O.Boc ] Q.506 Q.902 0,809 ‘| 0,895 ! '0.99z | O.888 | 0.878 |iU.088"% (" 0,858 0,780 -.

Q.700 §. C.gog 0,893 | 0«B9D | - 0.886 | -0.885°| 0,879 | 0.870 |' 0861 | U.BE2 . "DeTHR . k
0.600 ] 04587 |- C.284 0.881°| 0,877 :|*-0.874. | 0,870 '|. 0,083 .usa, 0.547 0.T46 .

0.600 { 0.E76 0.872 | 0.889 "] 0.066 | '0.863 | D.860 - | .0.B53 o.a&s |- 0.889 - 0e740 -

0.500 | 0.862 | . 0.858 0aB66 :| 0653 |* 0.550 | 0.847| 0,641 |- Di884 . 1: 0u328 R.T98

0.300 0,345 .| D.542 0,889 | 0836 .| 0.833 0.830 | 0,826 0.820 " |- 0.B16" DTG0

Ou200 | O.g28 0,622 °| 10,820 |- 0.B17. | G.B14).[: 0,811 i|- 0,807 | 0.80% | Q79%. DavRY

«0:200 | 0.802 | 0.798 0.707 | " 0a785 1 04788 |70, 790 |- 0.787 | 0-T63 | 0.779 0,708

0.000 | 0.776 | 0u771 .| . 07707 ], (-TEE.. o767 0u785 C0.7627 | 0769 ] 04756 06

+0.200 | 0.748 | 0 0.748 D742 | C.743 7 0740 | 0.788°] 0LTET FF 0734 | 0781 CeBTL

G200 ] 0,716 0,711 . 0L | G.710% {0709 |- 0708 | 0,706 | 0.7C8 " | 0,700 Be6BD

0.300 § 0678 | . 0eB75 | : OuBTA | :0uE7S: | 0v6TR: | 0670 | 0688 | 0.666: | 0688 Ba620 .

0.400 § 0638 | 0.685 | "0.654 | .0.638 |7 0.632 | 0.630 | Q2B [ 0.625. | 0eE23: 0.538

%500 | o598 | “ou6ep | -0.5688 | 0.696. | . 0.585 | ou6es © | 0581 | 0879 | QETT o564t -

0600 | 0.541 | 0538 0.537 0.536 | 0.635 |7 0.5817 (0,520 {0,626 | 0624 0,491

0.700 | 0,481 | 0.478 | 0,477 | -0.475. | 0474 0472 | 070" | o677 | ounesl | o.ez | 0456 | 0,480 7| " 0,008 7| O.408 "

0800 | 017 | 0u413°] “0ua2s | 0sa12: | 0o411 | 0ua30" | 0uk0r |7 0400 | 001 | 0,568 | 0,398 Dug7
0:3%0 | 0,345 | 0.342 |- 0.361 | 0.340 |- 0.339" | 0338 [ 0836 | 0534} | 0.232 | 0,829 | 0.826. Y
14000 258 | ‘0u265 |° 0286 | D262 | .26 | 0289, | 0.268 | 0,256 [ 0.266 .| 0i283 | c.248 Da289

1.100 | 0,182 | 0,178 | . 0,377 | 0,17 .| . 0alT 0,178 f Ced72 |- 02701 |0.269 ] 01877 | ©163 -f 0,289 0,188 | 0. 180° .
1200 | 40,086 | +0.042 | +0.082 | +0.081.° +0,080 7| «0.079 | +0.078- | 40,077 1 «0.07€ ¥ |+0.076 7 | 40,072 " [40.068 /0,070 {40,072~ |
1.30G | =0.018 |- -0.01%. | 0020 | =0.020 |.~0.021. | ~0.021, | -0.022 "] 0,028 | ~0.024:|40.026 ;| =0.028 " |-0.080 | 0,026 |-0.021 .
1400 | o.eg | o.1ee | 0,107 0,38t |- O.ase- | 0,152 | 0,138 1-T0.133° 10,1837 | 0.138 . | 0.186° | 0,136, 0131 O.128 -

14500 | O.2d6 | 0.248 | T 0,247 | 0u247°) 0247 | 0.247 0,247 {.0.247 1" 0,247 710,247 | 0,248 | 0,248 {7 0.243 . O.138"
1.600 0,372 0,372 0.372 Q37 0,371 | 0.370 0,3717 10871 | '0a372 | 0372 | 030 0,387 | 0,563 -] 0.359
1.700 | 0,800 | ©0.600 7| 0.500] 0.500 | 0,500 | 0498 :] 0,499 | “0495- | 04591 00499 "] 0,406 | 0483 1 0,401 | 0ud83 -
14800 0.639 0,639 0,639 ] 0.639 0.638. [ 7089 i 0.639 0,639 | 0,638 0,838 -1 0.834 1| 0,629 -] . 0,626 | 0,820 °
1,800 [ o.782 | G781 | @78l 0.780° | 0.780° | 0,772 | 0,780 | 0.780 | 0.780 | 0,780 | 0uT76 : |"@aTT1 . | 10,766 | O.TW1

T <4000 0.93% 0.932 |0 0.032° | 0.932-] 0,932 ] 0.951 -] G.%31 7| 0.981 ; -951‘,_‘ 0981 -} 0.926 ;.| 0.919 0.918 | O.908 '
o ’ 2.300 1.101 1.087 1.097- | 14096 1.096 ] 11.094°["1.004 1,004 | '1.094 | 1,093 1.088 1072} 160711 14062
. - 2.200 l.272 1,274 1.272 1.269 1.266 1,263 | 1.263 | 14863 | 14263 1.26% 1e264 1248 1 14086 | 1.2RY
24300 1.465 1.458 1,656 | 1o4B3 | 1.450: 7 1.447 . 1.445 (71,442 l.441 | 1.439 Tla431 lad22 J1.410 | 1.397
2.400 1.682 1.648 | . 1.646 1.643 | 1.641 14638 |- 1,636 1,834 1.£31 1.62¢ 1.619 1,609 | 1.681 | 1,67

24600 1.851 1.842 1.841 | - 1.689 1.637 1,835 1.8%2 1.829 14826 | lo828 1,811 1,790 1,775 .| 1760
24600 2.061 24053 2,050 2047 2.044 2.041 24037 24082 2.027 2.022 2.008 1,098 | 1.959 | l.948 .
24700 2.275 2.261 24250 Z.266 2.254 2,251 2247 2,747 2.237 2.252 2.216 24200 2,171 | 2.1m
2.400 24454 4479 £.477 2.474 Pe472 2,869 7,465 2,480 2.466 [ 2.460 22438 2.418 2,582 | 2.369.
12a900 | ~2.723 | -2,703 | -2.701 | -2.698 | -2.695 | -2.692 |~2.687 [-2.661 |[-2.676 |-2.665 |-2.660 [-2.821 ~2.697 |-2.588

z!




TABLE 18

FROM BAZI 'S \"IEIR EXPERIMENTS
WEIR INCLINED DOWNSTREAM OR: 2 . TO 1 SLOPB
L 63.43 DEGREES 'NITE VERTIGLL

cammr:s or uppm mm: PR DIFFERENT vmms oF h,/'ﬂs g

ol 1.7




B TAanE 14

S FROM BAZIN‘S WEIR- EXPERIMENTS
WEIR INCLINED DOWNSTREAM ON 4 TO 1 SLDPE
: 75497 DEGREES WIT'H VERTICI\L P

CDURDI!TATES DF TJ'PP’ER NA.PPF FGR DIFF'ERENT VALUES OF hE/'ﬂ.

0.002 | 0,02 | 0,08 | Q.06 | 0,07 | o T|0.002" ”, 02 ff"mi- 0.08° | 0.07

40,934 1| o0.928) 0.925] “0.923} ~0.500}*0. g'{ﬁ © 0s788 | 04764 #0.752 |
0.533 930 ] 104 “0.400) 0748} 1o.maz] 04 0737

C.831 28| 3]‘; O :04300]:0.730 ] " B B “ 04717
0.929 C0.820} 0. 0,200} 0.708" A_ 1,04 i . 04397 |
0.927 . o 0. .-o 100} ,1* .681 | boar7| 0,67 j;o.sv1-.‘

0.928 . - ;, 10.817 1 04 Q.ooo , .';; 8511 o.eas|
0.923 . T 0.917 ) -0.8 - *o.loo 27 _ﬂ 1704 i O . 0aBl3 ] o
0.92) L9187 0. _,“ o 0.200 _' - -0.588 | . 0.584) _ 0578
0.918 | 0.918) o.e12] - ©0.907[f 1 0,300} 0.551 | -0.547] ‘0.544} 0.640[ 0.538
0.914 . - De g 0,905 .400 0,503 | 0.499]: 0. 0491 - 0.489

0,912 909 0. , . a_o 500 0.451 | 0.447] 0.482} 0,438| - 0.436
0.908 - : 's |- Qe 2k 3 00600 O, ~ 0.3 ) f B \ -‘ . 0.377
0.904 | - .888] 0. D 0.700]:04 0 n 11:°0,317]0.318
0.901 | © 0.896) 0. i 2| - 0.800 ; . i‘,;q'_ | o.248] 0 104282
0.898 | ©, o :f . " 0. “;Q;soq o 20 " 0.183]  0.161

0.864 |- ' ﬁ : - C ©1,000)* ‘;o.oe7‘u; 21+ 0,077} +0.074
0.690 0 T 0.884 | 70, g 80} . 1.100 =0.007]-=0.012f «0.017] " ~0.020
0.886 . : ‘ 1.200 .| :=0.008 |-~ =0,018) . 0a12)|
0.881 “0s 0. 11.300] 02 04217, 04 -0, 7 0.230 ) - ¢
0.876 _--; (_‘ 867| 0. ;1.400 0.327" ;wo 332 , " 04 :‘0.346 B

0.871 | . 0862 .04 1. 500 .0.448 g;og4sa;wt'>‘;. [ELR "0.465
0.864 | o |1 o. _z‘ B3| 1,600} 0.572 |- 0.576| 0% - O 0,587 |
0.887 | 0.858] 0.851] 0. R 10700047087 |- 0708+ 0a714} - 0.T18] " .0, 720"
o.8s8 | o4 2 0. Co.839] Ml 1.800] 0.846 | 0.850|  0.863} :0,867} 0.858
0.840 | '0.837] 0.833] ‘;. 1. 900 ~1.000 ;vl.oos'gv; 6] 1,008] . 1,011

G830 .827] ‘o.ge3|. Y Da ‘42.000 1,161 .t1,164 3

'0.819 -0 C " Oa _,2 100 1.328, |~ 143311
0,807 .804|: 0.800} 7 0.798)| 2.200] 1,507 1.609]
0.793°] - 0.788| "0.786] " 1. 0. 1 2,300] 1.692° " 1.694| ‘1.
0.780 .776 o1 f‘ S 24400 1. “1.886) 1,




 COORDIXA!

TES ‘OF U

— : 'mui‘ is
: OVERFALL DAM CREST
WEIR WITH. 45-::;..'23! UPST mm

NAPFE FOR nmvmrrr u%gs OF h‘/h.

u!}h;‘:

x/8,

’k.

‘,'o.b!_

« 0,08 " -

~o.cs (s

i»oolq‘;‘

=5.500
£.400
2.300
$.200
3.100

S-Uw
z'sm
2.800
2.700
z.ﬁm

2.500
24400
2.300
2.200
2.100

2.000
1.500
1.500
1.700
1 -600

1.500
1.400
1.300
1.200
1,100

1.000
0.900
Q.800
0.700
0.600

0.500
0.400
0.300
0,200
=0.100

0.000
*D.100
0.200
0.300
0400

02500
0.600
0.700
0.8900
0.500

1.000
1.100
1.200
1,300
ll‘oo

1,500
1.600
1.700
1.800
1.900

2.000
2.100
2,200
2.300
szOO

2.500

2600

LT R I
- 0.972
0.7

0.972 ¢

© 0.72

0.972
0.971 -

0971 ¢

0.870% ]~

0970

0.969
"0.589

T 0.869
0.968

0.968 .

04968
0967
'.0-961:}‘

; "0.068 -

-0.966 |

0.964

. 0.861 .
0,960 e
" 04966 "

D.952

" 0.847
XTI

7 0.984 -
0 928 :

0.918
0.908

: 0.895, 8
C.0.878
" 0,883
0.842 -
0,818

0,708
04761 .-

0.709

0.8
0,607

0.547

0448

0.407

| Todamer
"-00237

0.188
+0.080

5 -0-087 i
04216

0363~
0501
0.662
0.812

‘0.882

1157
" 1.141

1.5%5 -

1.847

~2.187

L.t fe

*D.g2s.
0u524

- -0,102

ou222.
" 0.362

Ca492

04645
0.804
" 0.960

180

1.308

149 -
1.688.

1.892
-2.101

04875
C0.BT |-
o.are,

{04871

: i& 005;0 ﬂ.‘

.0+889 5
- D.888
0.85T
0.885

0-381

" 0.868 -
;,‘05558,-
" 0eBAE

" 00836
‘,o.azs:

10,808
G 791

) 0.?72-
C.752.:
0 724
: 0.654

0.611°
" 9,568 .

© /40,008
S -o 105"

0.222
© 0.351 .
0.490 .
. 0.6358
0,798

© 04948
" le292

1.870
=2.079

0,875

Cowals | on

©0.801-7. g
BT
0.368 |
0,287 g

02208 AT




at-.rting point t:'nm whiuh t.he deugner nny mke nllqn.nou tor other 1n- .

flvences,

§. Relation et E to nlocu; or lpprclnh

F,-

In thn doeign ot ovorflaw aeutiom 1t; 1s nooonary to 1ntar— ’_ i L

change heads rron thou ob-smd on’ thu wair, h nnd B to thole abou e

the orest of am ogci eeoﬁon. h md H ﬂgure S. ‘ rm- 1: mde pou-w
sible by the c\l"vo- on rign.ru M lnd m on whioh T_ i.s plottod vith
_respeot to T l‘or 111 nirs testad. S - Ceov oA

€. Mnhlrgs coorfioiom:u : o o
The ooerncicnta or di-chnrge for tha vnri%;u we:l.rs tutod n.ro
plotted with mnpcat to the dimuianleu utiu . . ;on figm-u BB

end 7B. thpu ooofnniontn n.ro not for the -harp-arutod woir but for tho R

equivalent ogn -ooi:iou outlinud by tha clnpa of tha 1mr~ nlppe. Au thc
~value of P+ K durenu (ur as th- velooity of lpprnlnh 1nnren§u) tlu
cosffioient of.‘ di-oh.n-g- d-orn.us npidly..‘ ﬂu curveu hn‘n bean 04 riod
"to the pnets.onl lilu:- or nppliubnit.y. For greﬂ:er mlma of T

and T thn.n -ho'm by the ounres on figumn B nnd 7, nritioax 191051..5 o

ties wers nppmoh-d 1:: the tont ohnnne].. e : |
7. nui of an ovarfluw m uaoucn w.tth nrtiotl k strom hot G

With tha fcrogoing informtion, it 15 pouiblo to doaign the -

most oeonoaioal onrﬂw dm for pnotictny nnar rield ecmdition. It '111 BN

be so doslgnod th!t for nxim designed hud on tlm uplllmy thn ftce ot

the overflow. uctlon wﬂl fit ‘the lower proruo of thc mrﬂowing shoot SR

of water with little or no oubatmospherio prouure babnan tho shset or
water and the rn.oo ar the lpillny o R Y

lnnglc

Gi.von c. mnximm nter nurfnue o.t olontion 1000 for e totll dis-::jv"

chlrgo of 75 000 uoond-feet 'lrith tha nvcuge approneh ﬂoor at olee R

vation 880. Deternino orest elevation a.nd ooordimtu for sho.pe ot S
overflow “otion for 'Y crut length of 250 foct. ‘ ' e ‘

Thie problon is solved by successive lpproximtiona. First, ae-
M 26 ' .




o oz< u;\o: zum:shmm zo_:dm m
- __,_z m+a\ex ; ,

FIGURE B

0

e

o
T

o|i.#f ::.s ouom _uu__._u>
L6 Ci—X—u1ZDg w L 0.
.m'.nWlqu.lﬁ,utm. " ._..N.ch.

0°6h —=-— To Eg U0

BYEE —— =S ‘g2 U0 .
§H'gl —m uno_m £:1 uo Euw:mcxoo
§334934 e e _uo:__oc_ :oa—

TWIILEIA
HiA 319NV

<

v . -

AR R

ll-ll\lmll,nll]l.

e ,

et

!

v a1 e ke




i

"wn

9 azq m+n_\o= zmm?_.mm zo:qdm m

Bow o _w‘+..._\.o:m‘...‘.1‘_.,

e mm_u; .Emh_.._o nz< uzq:mu>o .Eo_Eu>|.p_.uz<.._u_ 40 zom_xﬁs_oon

. 3¥N9I14

S e

——— . 0.

iop 2003

o€

02,

mI\chQ wI\o.._ Zwu%C.mm ZO_._.du_wx 144
o rele e o =3 0. 0: 0 o,
..w,.‘...‘ t ” c. .‘. o_._ L..B‘. .c.:b..

ok
)
-
o
L
T
Sk




sume & mfﬂolont of d.iuhnrge Gw 8."78. . Frgn the e:tpunian Q = CI.B 3/3 o R

B, = 18,.5"7_.‘_‘"1?‘!:#‘.'

N e
Fer T "rﬁnr - °-133- g from f*s“f'f

"*th this mw nluo of c.

« 96 x 2
P + B - 120.00 - 17.90 - 10?..10 teat.

— A0 0. 175 il 'c -«s.ss.i“ o

a’/z T5.000 7576 ‘tnd | a -17.90 faet.

TT'!" I&'IG"

It hae now beon nttbn-hod that tha vmn of ;‘_"f?f;';; o’ 1-,.90 md e
the coeffisient of dilob.r;e C= 3,95_ !‘he orssl: ot‘ tho lpillny i.a thenj."“"'--
1000 = 17.90 or elmtion 982.10. . L e L PO

To. Memine H ‘ cnd -r ﬁrut uau-o H - ﬂ - 17,90 f”t.-,':ii, |
Then the lpproximu vllns of b I- oonpma as follawn; L

H . P - 120 0 feet (npproximte dapth of lpprolch)- !

.; _'rs;i_gg_o_ 300 seoond-—feet per foot of vridth

o ~
ha '-5-2-5-_ q\\_O\.OQ? fe_et und T"
From figurs 64, —— = o.nzs. R

H +B=E or 17.90 + 0.11268, = H,,




17090 |
H = —?5'7'5—- = 20 17 :l'uet (ﬂrst lpproxintion)

To obtain [} more cocurnte vnlue of v tha nppro-eh depth h + P

should be used which is also H 4P -h oor 1zo 0- o 097 - 119 90. -
Vl -1-1—;2';—5- - 2 51 feot par uoond..‘ }lance, ( -

a. 0098 - P R
From figure 64, |

B, eBeH or 1me0e0MsEeE

17 90 -

58T " 20 lB fgat.. e

 0.088
"2'6"1'. a"'

- O 0049 vhioh lgrees with tha previous step. |

The final values are ___?a._;..' l:O,.OO{;Q-. ‘nm!_:‘ﬁi‘H"-"_tzo.}a.g:'--"

In oases rhere the depth of lpprOloh Pe E 1s smll (figuro 6), : |
more approximtions 7111 be needod to relch tha finnl vnlue of T- n.nd

Dererring to tu’ble 1, _vnluos ot T are ohoun (dapanding un
the pohz‘lt spaoing dosired) md oorrolponding 3a1uas 01' HY are. tlbulltcd
for —-H-—— - O 0049, Interpolation iu pooeaul.ry. u.nd tho rguults ﬂre shmm
in column 2, tnble 18. Solring f‘or x nnd Y t‘rom colums 1 nnd 2. rnpeo-;
tively, the coordinltea for ‘the. ovorflow uotiun. oolumns 3 nnd 4, u.re oh-
teined, Colum 6. exprusn the nluns or R 1n foet of elention. Tho |
points are shown plotted on figure 8, e § o

The deaign of the dmatrenm fnoa of the' ovort‘low sootion beyond
the ogee profile dependa on the stnbility of the atruoture md ohﬁrnotarh- o
tics of the stilling pool at the tos of the apillﬂy uotian.
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1 | TABLE 16 G R N A
cooanINArns ron ovxarLow sgcrxon (ﬁ:ihp1é7%)\ﬂﬂffi:?f?Tlx

—x— SN B e "-;* ——
I : CET e Elention e
‘ 70,0000 | 0.00 ) 0.00 | i 979.88 étT:“-*‘” iy
40,0569 -1 1.00 ] -4 feersor
.. 0,0852 ‘1 2,02 ). '1.72 7| . 981.58 . 0
00,1014 8,081 2,06 | 98159) , . o i
0.1095 n f.-gg .21 | 982,07 "
00,1109 '} 5,06 '2.24 | 982,10 .-
C.1091 . | '6.06 |- 2.20 | eB2.08 . -
0.1045 7.0 120110 981,97 o
0,0829- | - 1 1.67 - l;;,sq{;sssk- GG T
0.063 | 10,08 { ' 1.39 | " 9BL.26 . .. oo
- +0.081 | "12.11 | +0.68 | . 980.49. -
. =~0.018 | 14,18 | e 9TRLE0
o.075 | - ¢ | b 978.86 L
 0.140 o 18,16 | - 2.85 ‘| - 977.08 .
S 0.215 | ; 4.8 | . 975,52
L 0.3%94  } 1o7.98 | o9mi.e1l .o
0.607 | .. | le.zs | - 987.61
. 0.851 © | 4177 ] 962,69
©1.13%5 | 122,88 1 '957.00 " -
1.452 | ‘f-29.30 | .. 950,86 " - - o
o 1.799 01 4 .‘ | %6.850" | 943,58
2.180 | '48.43 | 45,89 | 985,87 =
€00 | -2.608 | 52.47 | -62.53 | . 927.33 -

8. Deterninltion of nll heiﬂgbta on onrflow dlu seotion

4 ocommon nisto.ke in prnotioe is to tmderdasign the nontining nlla ‘
of a spillway, It s difficult in. aono oaneu to. foruae tho various faotora 3
which determine tbe nooeunry l'wight of- spinny mlls, ;zuoh u dhgoml
waves propngnted by piera, nves nreated at diffarent gnte openingu. uns,yn- &
metrical flow produoed by uneqml tppronch oonditiom on tha two aidel or -. |
spillway, unprediotable air ourrenta, nnd vmvos due to maymetriual glto
operation, The latter condition om be eliminated by operlting the gnt.ea 1n
& symmetrioal manner. If all gates cannot be opened an aqunl nmount, then
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those that are upmd sl@nuld be ohoun lo lll t.o produco ' symtrionl plt-
tern of ﬂm.‘ The oxtent o:t the eﬂ'cct of tho ran-.i.ning fnctors to pro- .' ‘
duce waves in a lpul'ny olm b- dst-minod ntlsfnotorny anly by u nndc.‘l. =
atudy. T T , ‘ S

mlz z

Doternlne thn nn hci;ht- tor tho ovartln dll neotion ls de- ISR

ui;md in ennple 1. :
By

As n and “F"" hne umqv baen determined in exmple 1 n,_,f“_;_‘_i. '
is merely moouu'y to uh!ou vn'.l s of -;—- rron ttble 9 l.ud mnd cor- F':l S

reaponding values ot T for T" - O O&IQ. rh. t:buhtion 13 ahown m
table 17. ' o S o

. maBE wo S
cocanmrns rca WPER sunmcn (En.npla z)

X 1 T SEOTER ERRasoNE T' Y
S H | T T ] Bemtien
RRET | s N - (teet)
S A 4o (8) 4o (4) .} (6) o T
- 'f919;297“-{4:999 llfjjuﬁ,f!,i‘,J‘
1 18,75 .}  998.85 -
“-ﬁ_,_._‘18,.‘10_'_‘ oeeT.eR
S C17.00 | 996,88 - .
~16.90 | @972
14.37 | 994,19 .
i f;'v.1z.45; Ao ese2r .
9,83 1 988,76
. 6.90 | . 9BE72 - .
i«i.”* 3.07 | 982,89 .
o= 1.87 | 97846 - oo
L 6.42 | -973.40

26,85 . ese.4T

42,18 | . 937.64
" Bl.62 - 928,30 - ...
-51 16 | . 918.67 . . .

1 1zor | eer.TE

25.56- | ‘o648



Colunns 3 and 4 were obtninad by mltiplying the vnlues 1n 1 lml -

gby H or 20.18, The poin‘hs for tha upper surfuu are also shm plottod
on figure 8, This nurve representa the notunl nter suri‘aoe s obtlinod 1.:1 S

the experimente with near-per!‘aot I.'D‘DI'OI.Oh oonditinnn o.nd with littlo nr no
air absorption in the sheet of water.‘ The nmmmt of freabonrd needed ubove
this curve, s stated previously. denund- on tha pnrtioulmr problam. Wnn_f. B
heighte are dirﬁcult to prediot. 'I'ha expa.nsion of the sheat oi‘ ntor due -
to sir entrainment incremses as. the mter lucelernuc, but it oan ba uti-‘:”‘
mted with & rsl.aombla degree of l.ccurlcy. - In this nonnection. re!erance_i"‘
ie made to » study by R, Ehranberger,z to. mtuul fiald obuemtiona by G. W.‘. A
Thoms,l and an mlyais by Vi L. Streater.sf S :

threnberger. B.. *Flow of Water 1n Steep Chutea with Speoinl Referenoa to e
Self-Aeration.® Translated by E. F. Wilgey, October 1937, U. S.B.R. Reper t,:‘ -
Byd. 20. From the German in Oaterreiohiaohen Ingenieur und Arohitok:tun-"
vereinss No. 15/18 and 17/1a 1g26, ;

5S‘l'.reetm-, V. L., #Second Prc:gress Rei:ort on Studies of thc Plow of thr in ‘ o
Open Channels with B.igh Gradientl." Ootober 13, 1958 U. S B.R. ROpurt. Wﬂ. R

40.

9. Design of an’ onrﬁll naetiom with uloping upatrm fhoo

With materiel fnr tha vorticll. 1:5 2:5. 8;3. 2:1. lnd 411 llop-‘

ing weirs, it s pouib:le to doai;n the. ooononionl tnc! e fic, ent;"overrall

poction for & dem w:lth one of these clopes or my 1ntermodiate dm-trem o

slope.

Bmzlz_ S e
Doslgn the over!‘all uootion of n low, uonorete. gravity dan'ld.th
crest at elmtion 180, 0, for & mxim duchnrge ot 200 000 uoand- |
feet, The approl.oh floor is at elention 155 0; the orest is 1 200 o
"feet long; and the upstrum faoe of the dem is. on a0, 76-1 alope. x '

’I‘ho solution 418 hnndled aimilnrlv to. ern*n:) e 1.

7'—3—3—;




Assumding C = 8.80,

' ‘VR.EB - 12.44 i‘eet (n.pprox.)

B, LT
x> o '—r—" 0-*%-;_-

 From i'igu-a GB a mre aceuru'be nlue of c - 5.91 i- obta.ined
for a slope of Q. 75:1 or 36 87 degrees from tho wrtiea!. RS BEECEERS

Repanting this oparatiun with the mw -nlua of c,

‘VIZ_ 33 - 12.20 feet.

From figure eB the coaff’ieient of disohlrge reminu 3.91 ror tho oy
above value of -T——T : , : R R N RRTA UL
The ncxt st-ap 1- to mm ths nluu of h {na' a e
e "%' _{0_%8%2_ 153 57 ucond-feet per:‘-toot ot‘ oro
166467 -

: - = 4,48 foet por second

h - 0.312 feat (true velooity hend af lpproaoh)

To det’erxﬂnc_ H firat assume thlt H - E then ey

-%5—3‘?0— - 0.0256.

From figure 6A, -—y— = 0,051 for the above value of —py— and e weir slop- -
_ BT | .
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ing downstreanm 36.87 degroea with tho vertical.l .

H ¢E°K -1220+OOSIH

3;‘5 -%Eé%g— 5 12.86 feet {first approximntion).l'

0 312

A more mccurate 'v"a:uia or T “now eqmla eE Ty ‘- 0.0243.\ i

From figure GA T remains at 0. 051 Th‘e:f‘.t‘r‘ue' ‘vglﬁg"fb‘r"_ B

is than the sEmM Ag &bove, or 12.86 feet

h
a

T—-'O.0243'
Ea 0.051 x 12.86 - 0.656 feet. i

With thnse valuas and tnbles } nnd 4, the ooordimtea for the

overfall gection can be datormined : It 15 necesslry fm this case to 1nter- 5

polate betWaen nlues in: ‘the twu tables. ae the upatream slope of the over=-

fell section is 36.87 degrees.. The eowdimtea hnve been tabuhted in table"-: e

18 and ere shomm plattod on f‘igure QA
If the upper sur.f‘nce ooordinatea are deaired, ;){éls,_;f O&nbe o‘b'-':{‘,_ ,
teined in the same ml.nner from tables 11 and 2. T

10, Design of orerfull section with shnllow nppronch ohannel

In the design of spillmya for earth dams, the approach chnnnei
ie usually shallaw To uin.‘unize the cost of the required excavation.x This
type of apillny is quite commn. a.nd the design of the over:[‘lmr section
has been dif!‘icult becwse of the mny umcnovrn factors involved.‘ Vith 'bhe
fongoing infornntion, homever, slfe designs may be peri‘omd with r..on-'
siderable incrgase in efficiency of the spillnya. '

Flgure 10 shows a plan and section of an earth dem spillway with
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Ul!.ng thl mro rooont datq, n slv:lng; 1a 1ndicntud by olt oy
relising the oron or by mintlining tha crest nt tho amm elmtion tnd ro-
,duoing the vd.dth ot tho lpinny. ‘; e ar T g

In the ou- c-r raisi:g tha orast. aasuming t rroo ovarﬂow uo- P

 tion (without gates) with's width of 95,0 faet, _tho now orest ele'ntion can -
. be obtl!.nad by mlv:lng fcr the h,gd’ H . R 3 ,

"'“‘1"3 9 - 3.60 for tha nmv ovarﬂw aoation, 'with
slcpaonthtupctmnnon,: N BRI

3/3 o ess20 .
“ "é‘E" -2 '5'33':"55.'0 153‘

g H,-zm gt

e ,“j“:' - "?

For nhhlo flalr conditiom T-T -hould not ozoaud hi value i
of 5,0, In the origiml doaign pgenl . » -?-— or 8.0. which will result

Thess wtvas. 1n turn, will produco m :matoady flalr 1n the spillwly.- 'rhn

result un not bo sorlous, but ths dosign ia not lound frm nn ﬂhydr-alio B .

!o uvoid thia ocmdit:lon, tho approu.oh :depth 1n thia mple

" be choun nt 1.0 toet bolmr tho orut "

zs}}'rs - 4.25.. :

!ncboz';mg t.ha 8:5 ourvo on ﬁ.gure GB with this vnlue, C - 8.125.
__ 3ubstitu'd.n; thn ‘new’ nim ot c 1n the !‘irat equa.tlon,
Ks/z 55520" REE

B, = 20,09 feet,




‘the walue u!‘ c rennim at 8.?25 md thuz‘ H

-k

Berore ambnah:lng the crut olontion'_‘_t_'fu necosury 1:._~ .dotar-
“ mine the rriotlon lou in tha appronch o!mmnl t‘or nx.lm d:lsohnrga. .

*n111 be tununad thlt tha ippruloh dopth 1-

L h +P«r! 29.0907.0-58.091'001:

‘and the naeffioient of rbnghness, n, tbr thg ﬂPPrbnch‘chnnnal 1’ 00020. ‘H !{l";;.

Then the avar-.ge nlooity or approuoh .

: »55 ,520

ad the hydrnu1io rldiua ;gf ff‘,.‘“i:rd~'~'

hr

This estnblishe: the creat lt.

- OQOOO“I I 1 650 - 0.893 fo "

5500.0 - 29.09 - 0.89 - 5 470.02 foet

and the tpproach tloor &t ?.0 t’oet lmr. or 5 485.0 feot. as shown on tlgo R

uire 93-

The mxtnhep 1& the :dosigx‘x'of' t}monrﬂa’ 'gfppd, j‘:‘ : o




"mr - o.uz (um)

P "h' ‘ .
Iith tha hat nlnu or a md T- thu ooqrdimtn ror thop._,
' ‘shape or the mrﬂw uoﬁ.on m obttinad fron ttblo 4 ‘!tnn are nshdff."f“ e
in tnbh 19 and m chcwn plotted on figure 93 by tlu huvy. mu nm. O




oommumsf POR FREE’ omm agcuox;m smuow,,
APPROACE - cnum. (Bxmiaple4):

1m51 59 | &

sz |
; 68,39

1 R 1 Y- ) o

U esa200 |

o osea0 |
10057 00

87.31

oy -F_=’.57-§1j:

0.\~ 89, 115}

" 5461,08"
| s4BB.80°

"7 458,54
" 5458.72
'5460,80"

s | 10*9972 ik e

It ‘m be uon h‘os t:lgnre BB thlt niaing tha ooofﬁ.ciont of dil- T
2 e 725, togcthor with remﬂng tha piora. nade it poo—, o
 atble to m»_ ‘arest 10.0 feet, eliminated 8.0 feet of rook exoavation
. inm tho f.pprueh chlnml, und at thl nm tim 1nproved flow cond:lticnu by
. placing the nppmoh noor at 7 rm boluw the orest instol.d of’ 5 foat, o
B ¢ tm former &uzgn. i | ‘




pierc. and tho oaordim.tea in table 19 apply only rox- thiu oondit:lon.

The J“ P""d““d b? Ptl'till glto opaninga my sld.p over the o.bove
profile, depending om the type of gate. *nd on the condition of operation. g
Although the haa.d my 'ho__'ho al.m 1n both clBOB . for 1‘\.111 or partio.l gute
opening, the - lcwer nurfaoe of the ;}at naed not bu the :aama oven though no
‘oontraction exilta lt thc lmr mrhce. : The axplln ion\is thnt the strea.m

lines are }nrilonul nnd purnllal g they lean the glto“ for the smi’nll ggt Lo

'opaningn on the omtrny, the -trolm lims u-e neither}j "'riwntnl nor“'par
.101 for ﬂmr owr ﬁtha uotian nt mll 5.1;9 opaning but Ehn.va ”oomponents :
It 1. therorore l.drlanblo to. dcsign the upatream por-
tion, of an anrﬂow -eutim vith gn.ten, -s 1n exlnpleﬁ-l ,anld deuign ‘the - %
dmutrsm portion to ﬂt the lmr side ot‘ the jot 1uuing from u aﬁmll gnte : 
opaning. &s ulultutad in the next neotion.’-;-: . EI -

11, Desip ot onrrlar uction with shnllw o) :roluhv o

As .tated pro:',‘ouily, the importani: portion of an ovari‘low sec-—*;if_': -
tion, o far as otﬁoienoy s ooncernad, 13 thnt part upstreum from the

orest. By nnttaning the domtrm portion. the ooerficient will not ba,;_'.v::;_.-"' e

- deoreutd nriouuly“’ pmviding cubmrgad nw dou not oocur.

Etunlg__ e

Radu:lgn the mrer!‘low aaotion 1n enmple 4 to aocommdate threa G

Y 9.0 toet, u nhm 1n tigure 10. 'rhu m::imm resarmir remins nt

' elevation ssoo.co. tha mlximun diaohargo is 55, 520 uecond-feet ,,rd fjgfaf L

.~ the net length oi‘ eroat is. 77.0 fant

Auuming c - 5 55 whioh is ubout 10 poroent lees thun 1n ex- o

:mpio 4,




he overflow orest,

'rhe design of tho upatre-m portion or tho ovorﬂour seotion :l

' aimﬁlar to t.hnt 1n ﬂze
this case,

h - 4.493 foet.Arir

Asauning H ». H

”h’ L

S EEE T °'135-;'

ubove exnmple excapt tha net ‘oreat leng'th =‘i_s ased in

'f'!=17'01 feet
par seoond. Lray TR




‘Max'.lng tlble s \rith the. 1- e of =,
the ovarﬂow soetion up:\hrenm fron tha :"_rnt m obtli e

theoretiul tnjeotory of the csenter nm or tha jot _;hsuing f‘rom 2 ono-foot'j_?:‘_:'
'gate openlng at. maximim head. Two. aotors of 8 fe Anve % o
. mssumptions - Hret "tha thoorets.oal trnjeo'bury -bould be’ rhtta thnn the
"aoi:ual due to a!. 1stmoo; and sacond, it 1n i.nprobable thﬂt the spin-
ey will ever be bope yd it tull hatd with 'tbno-fooiigate oponing.“ i :

The strm um will hsua fron tho‘ "gu'bes horisonhtlly under

-naximum head ot

‘ssoo.oo 5464.05 ‘“55.95 feet.

!'hin hen& 1111 dovelop a veloeity of

% 6. ‘V!"T 3 e o.sa x 48.09 - 47, 15 foet per aooond.‘:: o




- 1n the same menne ﬂ‘ﬂl.“pro:!octih. the
o f°11°'ing eqmtiom,lre cppuo.m , whan the :hzitiul wlacity n inae hau-
mntnl diractlon, e ; B S,




S i e e e e

‘second,

 5465.55 faet. ; By .ssmng" valuea or x nnd solving i‘or Y '
portion of table zo'wla.obtnined.w The valuas from table 20 are shown

 Plotted on ﬁ‘-‘“"' 88 "3’ ﬂ dash. 11M-‘_ It m11 be ncrted that the overfluw

overfall 'h'P°° dePﬂnds nn'VIrious fnotors, auoh as the tDPOEI'PhV;Vf e
of mteriel to be wovsd, and gereral profile of apillway. . The pmlpos'e‘of v
the atove exnnnles was not nacesstrily to““hor a snving'ih'construotion ‘_v
costa on thiu plrticullr apilrrly but to illustrnta thp POEEibilitiaa nuw Ekf
nvailah:a with the naw 1nformntion oontainnd 1n this bullet:-,.,M S

12. Dunign of overflow dnm;aection 'ith overhnqg_ﬂn qpatre »fabe

?he procedure for determining the coordinates fbr l secticn with V‘

an overhnng on the upstream fhcc is the uamo aa wls used for the weir withi:;

' -"..vertical qpatream flce except for the use of diffbrent tnbles nnd curvau._ff@i‘

- Exnmple 'y is repaated with nn ovarhnng on thﬂ upstream fnce offthe dlm.;“_if

Pamles

Givon t mnximum wnter surfaoa elevttion of 1000 for n totll

disehlrge or 75 ODO aeuond-reet, with the averago approach floor _fli‘-lf

at elevution 880.; Determina crest alcvntion nnd ooordinates ror a
sheape ot averflow seotion with crest 1ength of 250 faet and a 45-, aﬁ;k?
degree ovvrhlng on. upstream tace having 8 vertioal dinnnaion of 7 L
feat, ‘ ‘ ‘




which was the rino.l nluo obtninad 1n etampib 1., Al-o‘, rrom the lmo lource , ;
H = 17-90 feet lnd P * ! - 102 10 fast. ‘rhe high point on thn orut ra-'




0,048 | 1

" a0,008: |
- o. 060 -
ﬁ*_;v,o 218

For oamp rutivu purpoaas thc ooordinnteu fron tabla 21 hsvoﬂbeen =

' ,plottad. togothsr'withf“hose of exaupla 1 for tho vortiosl-tuﬁed dam,

’ rfigure 1., Thu rusulting ahnpe for the overh&ng sootion ia aho«n aa u i -
~ dotted line, while.the ‘ahape for ths_vartioal-flaed dan is indicated tya °

'full line, Thu ahapoa diEthn two leotianu are conaidorably difforent 8  ”:{;?1

r L]

“9,‘ L




m tb dmmmm feos of tha nhon aﬂ’ut onrflow sootion ocn be ﬂoowuted

" These aro listed in table 22 and ars shown plotted by a. aneh 1ime. on figure =
. -11;_ !hh pruﬂ tollm thn ona fcr the mtiul-t‘aced'du 1n 'the upper ro-_
’ ‘gie‘m but ‘eopartu fmn it ss the ourve progressea. | &
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