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Subjeots Shape of overfall aeotion for nav¥'nn
Project, : o e

l, Purpose of in&éatigiﬁidh.i Tha orinina]

section for the spillwuy st Davia Dnm, figura‘

" to the orest was designed to rit the ‘shape of the 1ower surfnoe of tha';j[;*

sheet of water flowinﬁ OVer it for the gate completelyhopen and n 58-
foot hemd .on the crest. The . pcrtlon fram tha craat_ti tha beglnniqg
of the reverse curve in- tHe apillwuy bucket wan pr0portion ]

the customary method of daaiéning overfall shapssjnuth radlnlhor-ullda [i} L

gates on the crest. The prinoipal consideratlon 1nlthi

to proportion the shape of the overs all seotion folfitythe: hnpe of
the under side of the overfalllng sheetio _uater_for the most. advor-e'
condition of oppratlon. This will reault in he“moét eo&ndhioal & ';
wsll @s the most eff101ent ahapa of seotxon on“ﬂﬁich subntmoeﬁherio‘h

pressures will be axtremely smnll or nonexistent. Thera nra inf;xiat- R

ence, dams on which the spillwny eeotion falla insido tho profiln out-':
lined by the under shape of the overfalling shaat of wuter for'tha
me.ximum discharge candition. Whare aeratlon under the aheetHO';iater

is diffiocult to obtain, fluctuat1ng praaaures qnder tba nnppe are. oftanffi}'[;

the rasult.*l When a negative preSsurs ocours under tha nnppe tharo 1gf'”

& tendenoy for the sheet of water to be foreed down sgeainst the faoa ofvﬂ" 2

*‘References to the vibration of the sheet of water flowing over dlma

are contained in the bibliogrephy at the conolusion of thie report. RIRE




A

Lt .

W ped

Jirany

! .

— T

Tt

LY

.

bt

——

' v
[ - r.!
v o
2.3 1 =y
3 1 -t
»* N twl
> o,
- -
2 i
- hE

P

L5540

-

Ass of grovity wati-
Pl e A

“lape

Slope 4o
s 9

£1502.8
At fSe6r T

u
-
N
N

- m:b"%.‘.."._.‘.

 Pock £l

Bl 860,00 T

“&*Gravel
Csurfacing-,

Roodway

E1.835.00

: i ]
V1 B
e
v é -
i
IR &
S LR H
B Y
ry RIS T
“ el PE—
- ¥ 4
e [24 '
-y T el
“ o
. -+

YN 8" Open jointed -l
“g@roiniin grovel-:

- Sl

f!\i' *® Anchor. bars @ §k0ers.

Quters

Gd!_e horsg

B
&
s

. ‘“-C'ontr‘ac!:'&n' '

§"Dis

Hoist chain e
! Y

Wt ey b

RO, YY)

R ot |

aan an e S

i oGan

3
B

i

|

LS

i s g s T,

{

outle .‘,& -Z-.l-fu;..f--'. ;
s :

oeeint

S-ra;JB.‘mSer

Cipge Ul
U . Foon (e JFLET v
: frumi..qf!vé E6S5.0%

Sto 40 .35.004,]

re ey ey P

g

LRI ERPINDN e

o sups0 ‘ et

rEL65100

h M...s,q &0 ,4533

~Cres! Sta 40,377
“Parabola iy 2o

“Lontrachior Jo

e

A e
- ] o
< I
C IRt o S Qriginal ground sorfoce
- S AN
z e o Assumed rach hin k1. 515.00 ‘
. L 81E s .o & . A5 e » hine £ 4S5,
SRR . - @ b N T L Pt et Rt
AN N o . A : .
10 ALn - 3 e . by : o . PO A A%«
g 2 - 3 A . .
Sfy Ae 288 A L B amn e >y ; s
R ) - CLne e h, y HERY. Jolri - LT .
BT SRS Fo SV PR & N ToR TRl ey g h P - : o .
e f £ oenrs . 487 in Ve . G SATRAE GEIGTE g0, o Fiaten ® .
Vuline eF soiidway excavetor . o . o e . £ A
b Qutiet . T e et £ DA : "
; | IR et - .
24 Drg % FA N I D Min
i e Clra A et ool y 50 Ay !
e e N 2aat-T T TRV, L : . ; g . =
. A LANY e O o deeper 1
SECTION A-A W e e s Proamg raia ?
L

(1 f0 ELSe0n
N S Al iusE

SF

LI 60 ¥ 40

RN

Fel
S
b

Sto Wt SR BL TN

4 R RS
vConcrefey
o tepfogs. v

‘ 6Ven! (Riohf and I

s,

SR YIRS X R
S Sl Je FIBG2S
BREPR- TRt 15+ I L Y 12 A

o Keep hotes @ 41
. 48 bothraays. o

Qutiine of femparary: tmber diversion floor.

S
drabale ¥4 L
Clariem ol crest

5810




Ly
—haar
q"".,w.
oyt "ﬁ
: i
-
T
. !

the spillwey section, As this pressure reaches 8 aufficiently nebntiva
value, partiel temporary relief is obtained by air: ulther penatrlting
through the shoet of water or by air sxtracted from the wntar ll ths
: Tha
result is contlnually chnnglnb prensures,'resultinﬂ in fluotuations of

pressuce under the gheet approachos the vapor preasure of wnter.f

In some oases this fluotu&tiun hls 1nitiated"Jdibl"pressura uavas 1n

the atmosphers ocausing wnndows to ruttl propérty in thﬂ

violnity of the dem to osczllate w1th,sometimea uhﬁrd effeota. Experi-‘; ;f ff

ence has gshown that fluctuatlon of the shaet of wuter ordinarily pro- g

duces no partioular meterial: dumabe to the apillway on which 1t oocurs; 1@57?

however, it is olearly’ avident that the sensory effecta produced by

this oondition are not conducive to Y healthy;a

living downstrean from the dame For thll raaaon, p-imarlly, it haa been”f“

customary in the Bureau of Hsclamaticn to deszbn.splllway sha

either fit the lower naupe shape of the Jet“or proj‘

Tests on the Davisg Dam. apillway were nade for the purposenof in-

vestijyating pressures on tha splllwny Paoe when th@ pr01ff' bf?ﬁ}
flow seotion falls inside the trnjeotory of Lhe sheet of water flowing

over its In the latter case the overflow'sactzon'
the material in the "Abetract of Stddies of CrestsuFor Overfall Dlms, '
bulletin §, pert VI of Boulder: Canyon Fina1 Reportl,“ by WL B ‘

HYD~122. The entire overflow section was designed to ‘1£l he Bhapo of e

the lower nappe of the sheat of water flow:ru over 1t3fpr the gate
completely reised with 58 fect of hesd on' the crests In tbi‘* use

tive pressures oan be expected at the swaller bate openinga.‘ A oompar-zifﬁ_"f 

ison of the profiles of the orizinal and the revised overflow aection'  "”"

for the Davis Dam spillwe: is shown on flgure 2. The revisod design
represents e lerge saving in concretes. L : ‘
2. The models Investigation of the pressires on th;<faqs of the
revised spillway was made by the aid of & model cOnﬁtructad-on a 1350
soales The model wes fabricated sccuretely of sheet metal and installed
in & rectazjular flume 28 inches in width, A photograph of the model,

*nte of‘mind fcr peop;a o

fbut"ide of this' |

profile for maxlmum flow’ conditlons thus avoialnb negative pressures.a:ﬁ§ 

-oﬁef-_i‘h;

_Zij_proportioned fro:n : ;

b A A b PR

B
1
i
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looking upstream, is shown on figure 3&. A half.pier'waé instailéd
on each side of the flume thus the urest 1enbth reprESented &8 feet l” .
protoetype. Actually, the Davis Dam apillwa\ will have - gates msaa-fii:?

uring 50 by 50 feet. beventean plezometars were lnstalled along the}ﬂﬂéd‘ﬂ*'

fece of the model end the praseuraa wars reglstared by water‘mﬂno-
meters &s shown in fig ure 3B. KA profxls “of” tne Splllway sha 23 T
drewn on the maﬂomater bourd on a 1 50 suale and +he results war Hrensz"
corded by nnotcgraphs. Pressures above the 11ne are poaitlve.L h0B0 i
below are negative, Preasures can be sealed from tha photo‘rgphS'wlth

en engineer's scale (1 1nch = 20 feet).

head under whioch the splllway uar uperatiné'are shown;an eaeh of the ‘f

following photozraphse” A faw . drora of an éercsol End fluorescein
solutior were pluced in each of the Bmall monomater tubes and connect-‘rf”
ing lines.  The aerosol servad to counternct surAace uenrinﬂ éndﬁth“m
fluoremoein flucresced in tne preaenoe of ultra-Violet llght produo-:f
ing s very dlstlnct record -on ord]nary photagraphie fiim. .

3, Pressure results. A series of taqts was first. m&de for vari-Vi”

ous heads on the crest with the gate ralsea completely clear of the
weter. Pbotosranhs were: Lakan of cxe manometer board for ench head.*ﬂﬂ"'

Ag the overflow section wes dealgned for & head o 58 feet Lha 1rst

run wag made for this condition and tha presaures are shown on - ”'re}uﬂl[“‘f

3Be Actuelly ell of the p ‘essures for thls run Bhould read zeroyﬁsthef

revised overflow seetion, shown on flbura 2 was d631bned for thla uon-ﬂ

dition a8 & crlterion. This. meana tnat the water Burraoea in the mano-;i‘”:}

meter tubes should fall along the proflle 1ine on the manometer botan.r-\:‘.qi-_‘__"*E
The results are within experlmental error and” seldom is the agreement o
betwsen the design deta and the modsel. results better than that shown

on figure 3B, The varlatlons in pressure are due prlnclpally to in—  f.

acouracies in 1nstallln5 the piezometers in the model. These are

difficult to conbrol on a 6urfaoe of thie shape. Soms of fhe preaaural .‘:

are rero, soms pos_tlva, and s few,slibhtly nebauiVe. Tigures 4 to 7,
inclusive, show prassufés on Lhe overflow lece, with the gate out of
water, for heads of 53, 40, 30, 25, 20, 15, 10, and 6 feet on the oreste

These runs were made as & matter of record for future reference,
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A second series of uasts was made ;or varicus gata opaninga whilefﬂ ‘f"*?V |
holding the head on the crest at 50 feet.~ A record of the oressuren : ‘
on the overflow face for Fate openlngs of 2 4 "6, 8, 10 12. 14 16,,,1
20, and 30 feet is shown in,kxgures 8 to 12, inelusive.f It ﬁna not

possible to cobtain & satisfactor} record of the preusureu for l 40-.;~ :

foot gate ogening et e head of 50 feet as this was approschlng free
flow or the point at‘wkich the water surface e i .
bottom of the gate.

The neQative pressurea wer

against the splllwa3 face. Thev are not 1arge enoﬁ4h; (

or self=aeration in themselves. In as mucn as 1u 18 dee

pressures on the faoe, it appears that thia de315n 1s sufflciant:y‘

conservative for a_beblnnlnu. "he Davis Dam Splllwaj, flgure 1 is so

LT Tt s T e v . o R g g At e v ot <% 1 - e e amee fpeme <o e e
= 5 . A B .
. . R

the condﬁtlons of operatlon shown on flﬁures g through 12; S

4, Spillwa";caliﬂration.‘ hs this mudel was oi sufficieut ) ze

for celibretion purposes, = set of runs uns made at var oua heada and

gate openings. Callbration ourves Obtalﬂed from th 5 &at& ahow the 5~,

head plotted with resnect to discharge for. various posﬁtlcﬂs of the‘fT '*=J:7: c%
gete on figure 13, . The curves rearesent *he dlseharge for. one Of uhreeﬂ?']. ,
60= by 50-f00t‘gates, The dotted- 11ne parallellng the . free-dlscharge gf”- i
curve indicates the head et which the flow cnan&es from oririoe flow |
to free discherze for a fallmb upstream reSePVDlr surface. A coefri-
ciect of discharge ocurve is shown for free flow on the right ofﬁfiguru

13, The coefficient of discharge for the desizned hesd of 58 feet is
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B - Gate opening of eight feet
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FIGURE 11
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='Point ‘at which flow’.changes From-
orifice flow to.free distharge”
B ‘ surface
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