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A Study on Accelerated V acuous

Condition in Siphon Spillway

& ®m W -z B &

Summary

1. Outline ; The flow of the siphon spillway is very intricate and affected by vacuous
condition.

It is an intresting problém to make vacuum rapidly in siphon, i.e, to provoke the perfect
siphonage with the lowest water-leval of cvarflow. :

The hydraulic experiments of siphon spillway have practiced at the Masan Lake, Hae-
nam, the province of Jun-nam and gained rational and economical resuits which cannot
be odtained by calculation.

2. Experiment : The model scale was a half of that of the prototype
3. Results and discussion : In the experiments of 14 runs, washing, overflow water level,
" outlet, water-level of cushion, phenomenon of water flymg and water pressure of every
part, etc. were studied.
a) The relation of overflow water-level at siphon inlet and deflector

When the elevation of the- deflector is 10,65 m and the form of deflector 0, 4 m long
is the hypotenuse of an 45° isosceles triangle, the over flow water-level is the minimum,
i.e.the siphonage was excellent. ) '

There is no effect by the rising of overflow water- level between 11.95m to 10.65m
of deflector elevation (in the first plan, it is 11.05m). ~But the overflow water-level
rises remarkably in the outside region of the above limits.

D) The relation of overflow water-level, the length of cushion and standard height of
the base.

The reduction of the length of cushion brings the rising of overflow waterlevel,
and the rising -of the standard height of the base brings the rising of overflow
water level.

For the long cushion length and low standard height of the base, it cannot be expeted
to have the falling of overflow water-level. .

The most satisfactory data were obtained at 5 20m of the base standard height and
6.1m of the length of cushion. .

The first value planned was 570 m and 4. 30 m.

-816-



.7 &

Aol Z ke 3 &S {3 #HEslL =
& A HEE & wERET RitE ¢
% stedl=E 2 fRe B EEEST g)del
=,

Z flzde 2 R BEmess ade
BN AR Bl RED Aol 2R fRvknrt
2T EAS A Rstd #kRe 2@ vIot
E gl 24 HA EREY AEL ol F T
+ gk ol o] FHELEY FEttoezs
g BENE BRTT g BEERE @IH WES
dnA ZEME FHEE BLE LHE FHR

HEY Bt Aol X 8K BiEHE 4mx2m

ol 8 e sto]l Eol Hahey HEfRaEH = FH e
(Deflecter)d] fr MO (out let)s] &z 71

of #Helel EBRel KT ERE=A DHBEA
SERMEHRT #iEe REtetd HEaA @,

I. Rifat BERE

1. REEE

BL#Ec Z/f SR8 BLE SHE ¥Es
HEBILE REBA A FHilE BHE HigH /D
R o] F= B LR E HBHo H

B DR kg HEsig KRkife

Himgel ARk =il ARGl #HhE BB
kg4 FES BHEKkEE HEES 3o
o EEEE 2 20008145 HAY Hiez R
2%} 11.3m ol #559) Zel7} 550m o]
SUKEM 8,196 BT & Zrola /KE 1,584 HTKE
K& o U= Rrokide] o

2. |kmel ik W EREAK

MRl 8, 1968T#45 W/KE Rl 417. 03fT 0]
I HKEE 28 540 BT Vi FHF Yo
ol= FJIl& WEgREel L HJI0] JuEEsld Rl
ek ol WKL BIFstx 2at fFo|=}

RRBRA el BHRES ERAETEO|
L, 561 1mm £ AHF&e] 231. 4mm 2 HiEME
RFE&el 347. 1mm, %j@%ﬁi%"] 51. 4mm o]
=)

3. it |E

BILRA K9 O gok@E s s

Hie $15ted HmAHTES 400m%/sec = 519 o
= BRE 4mXx2m % s5m ol 8i#9 so]Z oz
Etetgleh, Batel fs LS BOKEEREE TS
520me/sec 2 5] 9] o},

I # %

1 MBO @R

ERS BRe KBS W KR BFERS
Hestel BEsl ot Ao EL 8o T4 MR
Bl ol KE= sife] Hold FET 205
Z 12 BEste @RS 3 BEsiy s ®

2. MBIO| HES WEGW®

dhol £9] LTEES THES 5E @K A
ST MBS ibioh =) 5=} (Deflecter)9]
ERE 2Rl B ‘TR0z MER
Eslsl =

E@RRe BEEFY BhE Hzad T

CBEO] rutel 44 13/8 18 @Y “s)zo e}?E B

Bstgsh “he) 279 FORAn-let) el
#E FRN WHKCE AEES A g
JoKit BB = BEE ES BKERE B
gret & ¢ 94 e

3. ®BKER

60 Boz #kdli HES: ZAEoz HIE
sho] M BLIASIE T BEURIKATE) KERRE=
WAA Tohe AL oo #KKEEYT BES T

V. X &

1. Wfatel A pBEOOE

@ EREE z.l°1*1 s KR AL
&7t Aot ste A2 HE EEY MY
MELE AL Ry ded RARy E8he
By ez I8E) MO B ol ok 3t oot
e EEEE WRA = ELEERel s 47 3
=t 13 E=2 53 MRl g & ¥u4g
ZRY BUEAE BHEE 3t 2y BEe
27 ZRE “F=2=” (Froude) MHEIEAIE
712 gt ex ol & @RSt HiEE Mty

RN LY

-817-



table | -
sy Froude FE{ &ﬁuw“)"*ﬁ?@m HY FRe
SR
= =22 : 20 _
A9 | Ly=—pt 2 =20
Hol | L | 20'=400
wH | L | 20°=8000

mE } LW, g, , [ 20°X 1% 17 =8000

HE ! L5 g,* ‘ 20™5X 1754, 472

1 { LW, [ 20°X 1=8000

ool | L gm0 | 200X 1%4=1,788.8

wH [ LW, \ 20X 1=20

RS f Lo g, ] 200X 17054, 472

() EBT hHel 2ot g,=1 W,=

1= ¥

PLEAA gt wbek Ze] slE) M FHEE REY

goll 20 4%, 4004, 8001% &5 EHPY

ol =Ha

B RS 4472 4% M-S 7,908.8 1% EY

el =, |
@ @B BRI HERE

maning Ao kB MERH BHES 24
<3 2
V=" R F [& Rl 1elnz
Ve=n-LE  z8d V,=Ligtolnz
n~t LY =L} g} |
o =L =g
noi=L, gt A g,=1
" n,=L%
HERMS H%Eg
CEme) MBERY 1
BB R MERE 7, 2o
n,=% |
o ‘:—%=L,* n,,,=L";
Concreteﬂ lining o) 4] = ‘
n,=0.015 = L,=20
z'zmz-()éé)% 7,=0. 6091

o o}

EEA A KR %

B Emdel fEFE Ml mREed R
“retaEVelnz MEREE ZEA ot H
KL =

3 MEES AR X KK

by

= 4

! 0m h " 07
2.3 MR =400m?/sec
23 8EY 2 1HE HRKR=
B 0,=50, 000 !/sec

50m?/sec

6,=1,788.8
0. = 50. 000
™7 1,788.8

0,=27.951/sec
15 0,=]R80s) R &Eti:
0,=Fme ik
0, =HES Fi
Ul BT mEs WER KE ZAkE
WAEE 3

2. Keastm

K o] 87 KEHTKBS e 2o

ol KR EifEste DT (Table | 28)

Table [eoll 4] vhebridulo} zho] “uf 2] 3.8 )2

- NE EEE 4 40m X, BEAH 2 HEFAES (out

let)o] EEESE

HER=

0.25m X WEAH o™ ERX
0.40m X BEA| 7] 1“5 A epo Ae
EZARY ZSH=ARY 60 B ARy S
o el EEBIMS Bushy o

3. iﬁﬁ*%

Pl e u’r§|ﬂ:°ﬂ Biedr HRE o] &
O (n let)o] @HIKA #Ho] & AL (out
let)o] JKAL “sto}] £ ZIWie =A== KEL
BRONT SRS L gidsls &3 2o

7. “NOIE” FAdn let)2] Rtk {i (tabel

I, 1T %z)

“abo] B gle 2 MRS FRSE &4
WKAZE 2akeh ‘ool E72) fEM] RxZe
ol & @it iire RSt BRERSr e R
24 WTE ®lek oA ®at o 1EM
#o-(out let)s} BrEIAE B KRGl H3ld = i

rlo

s

~818-



- : :
\\‘é\zﬁ] B B i Defleeters] fif@ ‘ Defeeters] # E E & = 1 B @ 7 7
e i f ;
‘g 5t | | | | |

# m I J/ 1 m ! b t m t b ‘ m l b
ORI OO EER

1 0. 5925 11.85 L% A 0. 2600 5.20 0.3050| 6.10

2 " " " " .0. 2725 5. 45 0. 3165 6.33

3 L% " 0. 2850, 5. 70‘ 0.3300]  6.60

4 " " " " 0. 2975 5.95 " 0.3430] 6.86

5 " " ot @ﬁg 0. 2600 5.200  0.3050, 6.10

20 .4

6 0. 5325 10.65 4% ‘”o %o 0. 2600 " " "

7 " " " " 0. 2725 5.45| 0.3165] 6.33

8 " " " " 0. 2850] 5. 70 0. 3300 6. 66

9 " " " " 0. 2975 5.95 0. 3430 6. 86
10 0.5125 10. 25 " " " " " "

11 l 0.5725 11. 45| " ” 0. 260 5.20 0. 3050 6.10
12 0. 5525 11. 05 " " " " " "

13 " 10. 00 " " " " 0.2850|  5.70

14 Con 11. 00 p " 0. 2850 5.70]  0.2150]  4.30

T mim p: R®
teble I WBRo| il Rk

SKAL7E A o, Kex® | 2 B X =

Bl B BRES B A SERd TR 1 | 0.7365m 14.73m
5 R3S mEE 3A ook shEn] o)A o] 2| 0.7445 14. 89
B zAE MRS A %I kel Het 2o ; 0.7540 15.08
- : v < 4 0.7625 15.25
= @EAE o] AL Heldr] Rt Ao 5 | 0.7440 14.88
E EEEs SElow sty o) fjBrye v R 6 0. 7360 o K72

_ . 7 . '
720 WTo] EREst HX & FEE ER . g .
oz 35 BHEER 2 =HE KR B9 ' 0.7635 15.27
DR fiBel 2 &= BKAIA EHE Ll 10 ] 0.7675 15.35
2 ezl WL RB#EANE Hikold 1 l 0.7365 14.72
o|Ael MM 27| frilel <=t BEY R4 2z 0.7360 14.72
13 0.7510 15.02
i =2 © W [+] i

A, 27e 95 BEL w5 ERY ” ‘ 07670 5 34

BiEE B A7ezA fEEs TG 29
2z EEe B BELS dE BORoR %
g o EEHE KA.

~819-

B4 RHLS WA, 14.00m
C BB ES) FHAIA, S0m



(a) CiZEIE & 11 85mm off HSI AR
m tOgpCout let)o| EE MY BRAL
91| BRf(table ¥ 2R % 1,2,3, 4 KEBEERD

o g elo] frEE R 11.85m e RESIL

oae ele) MRS arle 45K 258 EHIA
oz dla 2%8E 0.28m AN&E&L 0.4m = 3}
o1 EEEAS 5.20m EE 71#E 610m=2
she] EiEs &R BRKAIF 14.73m 2 FHElE
WoKkAL 14.50m 2=} 0, 23m F2 KALE #HEFSH
Qe LIk #Ee H3dEhg EE 11.85m
o BEEstm mEAE Cout let)o) BE EELE
0.25m X =3 5. 45m 5 70m 5, 95m o gL
" Bl 10.89m, 15.08m, 15.25m 7}ksie} EEo]
g o B UHe WRKGCE dehd e e
By BIEEMERZA 2 Mol
EEESE 424 g d3A 28
(b) CiZ|Ete] Bt ERAkdrerol BF

Hadety W 60K 0FY BAZAKLR
sfa @) sl 0.4m = s RIE EEA
Jb BiFsY D EEER 5. 20m o] Shi o 3
ehe] frEE WA 2 MBIA B¢ &
A 2 A3 BHKAZF 14.88m = B BE/
- AezA 0.15m BRI o] #R2 %Y
 Ele me WAA 45 254 HAKLE 3
#el =& 0.4m = 3k o ze) HEE @&
R ; o

. (&) CIFYEIE 5 10.65m o FHESIAS

oS8 let) o] EE EHel Bketel

BRE (6,78 IREREER)

o ety frES 10.65me FESL mO
I (out let)o] KM E&E 5 20m ¥-5 0.25mx
FRAA 5.45m, 5.70m, 5 95m = 3}e] EERI
vl BRKAERE &% 14.72m, 14.93m, 15,
02m, 15.27m = ®iR LRI 239 HF
#) e} (Deflecter)e] {r@E-F 11.85m 4« B{E#E
HEKAL 14. 73m o] H3ke 10.65m o ¢ = BB
#KBIZF 0.01m {ETFste  14.72m ojfi=t. A
o} 23 e} (Deflecter)E 1.20m 5o HESIS
ou BHKAE R 0.01m {ET= =

(d) clZ=3EL (Deflecter) o IRWEDL F
kretel BAGR

HI0R BBl A IR BB A3 K
Foll =} &} (Deflecter) S 0. 40m {ET4]
# g 10.25m o] FE BHKAIT 9 KK
BR5ucl 0.08m && 15 35m o @HKAZE =]
o oj&alel (Deflecter)d] s & 1.65m
DTE wE REAGGE AL EHslkee Aol

wYEg 2z Ry lE 1065

m ¥ 11.85m zpeld] FHELFHE AL €L
E1IR BB A= 11.85m 3ot 0.40m &
11 45m o @Sl H:AECout let)o] EEMER
= j1E BB U BRKAZF 3R 5.20m
2 dlm EES Efgel 14.73m = o FE
(Deflecter)e] &\ f/E 11.85m o o g} F—3%
BKES BRstd ok ERIAE = 8
1IR 2= 0.40m 13 ZES T & KL
27 sl EERe EiEe BHUKEL 14.72m 2
0.0lm 7} EFsd A4 B =FH=e 4L
EEE 10.65m o} F—3 JKA7F =t BE
o #EREvol cFety [yE= 11.8m &
10.65m Afolo] HE3H e MWL 2E T
9le o] [EL #EE 11.00m 2 g}, -

(o) mazh Cout let) EEEMDHS B

otof BRE

o e ete) frBE BF 11.00mo| FESIL
EEEHS 5 20m EE~ 2 5 70m 2 3t &
By g EMige Bk JKAL7F 15, 02m 3=

() FEREtol g3t B%

EEEte) HFdety] fE Y 2 27 &H
Bakim ol m—sheh, mhEER (out let)o] EMEAR
BHL 5. 70m EEES 4.30m ol gt old B

A7) KGR @IKAE 16.34m & 14 Rel A

A ‘B JH e BIUKALE e R
o2 E—AFE HFe

L}, MEEER (out let) @) sk{i(table N 28

wits £ WA (out let) S st FJIlef
BfiE o2 gl = 28 2 B Aoy
o] %2 &} (Deflecter)?] [ =oF2 out let /K
RIol BIREe] ol x out letd) EMES EX
2ol Hgol Ylo| KM E&4E EmE7IH7H

-820-



table  £XER2| O (out let)o| Afuss

| No. 2+8.70 | No 241174 No. 2+13.34 | No. 2+17. 14
ERAH | | 1 |

% 8|k 3 | & 8 K . B B K B & 8 | § ®
1 0.5257]  10.514  0.5262  10.524  0.5431  10.862  0.5837 11674
2 0.5216/  10.432  0.5140]  10.280,  0.5368  10.736  0.5797 11.594
3 0.518]  10.362 05096  10.192  0.5320]  10.658  0.5828 11.656
4 0.5136 10.272 0. 5082 10. 164 0.5312 10. 624, 0.5796;  11.592
5 0. 5270; 10. 540 0.5225 10. 450 0.5380 10. 7604 0. 5857 11,714
6 0.52720  10.544  0.5213  10.426  0.5353  10.708  0.5829 11.658
7 0.5039 10. 078, 0.5126 10. 252: 0.5308 10. 616, 0. 7793‘ 11.586
8 0.5138  10.276  0.5113 = 10.2260  0.5268  10.536  0.5757 11.514
9 0.5089  10.178  0.4970 9.940|  0.5320  10.640  0.5797) 11.504
10 0.5099  10.198  0.5096  10.192  0.5204  10.408  0.5818 11.636
1 0.52520  10.504  0.5239  10.478  0.5402 _ 10.804  0.5849| 11698
12 0.5275,  10.550  0.5379,  10.758  0.5427  10.854  0.5814] 11.628
13 0.543%  10.670  0.5372) 10744 05605  1L210  0.6039 12.078
14 0.5211 10422  0.5485  10.970,  0.5846 11692  0.5049) 11.898

2 o] Kfie BE REKY FiEyd

e 45 KEIF st e o] Kige AL

PokEe 2ot Aol

V. #& %

LIES HRE mAaste ud HEKE BE
St = BEKAIZE EHBIANKAL  14.50m 3o}
0.22m =2 14, 72mo] i out let 3] PKE=
Fo E#) MEEZ L 1.25m 1} o opgt X
ol 3 &R FEFLlA HMEES BHIKAL
o} out let ¥Le] WkES ZE2A RFAC AR
o] 3L #to] & ERMFER 4 Deflecter o BIER

< e Sl = out let ¥ WiEiRo] TRt
ERelth znz Bl BRsIY Nk
BEERANA R o] 12 REBY &R
7t Bz veot JH BIFE 24 FH—
3 EEE BARY mES HRY 4 U5 29
zg F#EEY FBIAM/KAL 14.50m & 14.72m
2 Bk #EHYE Aol out let Fx FIREE}
Zro] BERESIE ok Bk Ll LY BERGRE=A
BES Eéle WAL Hewes EHEM
o gt o] o '

Deflecter B3]

Deflecter 8] # } g;xt let &

EE ‘,gtleté‘ﬁﬁ % ’ out let & fUBkSS

B B 5 |
‘ No.2+8.70
11.00m % 6. 10m s.20m | i
b 4om l 12.25m
(5) AABEL KBS Btk y E 7V P26
SEIM

() BEKXAETH(FER) 2RE P 288, 1963

(2) =B : BETH P. 27, 1962

(3) LBRRELAHERT : HRRBEIIHP. 4, 90, 123,
192 -

(4) ASCE Manuals of Engineering Practice No.
25; Hydrdulic Models ’

1957

(6) Hydraulilab, Report No. 108 P. 41 1942

(7) Jourmal of the Hydrulics Divison Volume S 4
No. Hys 1958

(éj:aﬂut& s ﬁ)
IRBRLAWER = B &

-821-



Ellillspion K0t BEE

ZamsiaE

0 o-amen oPuny " MOTE, A VALVE  Ds8miCH
e A
bo 2+ - ;

DEFLENTOR BHM

X
"\a2#8t0 perosras

FIG 3

-822-



L‘==r|r
o

;
H r.’h__lr 1\.LJP1 ]rﬂl-b l'l-l

[
1 N .
T =
N EIN ! V-V
= e s & ey
. C ,
1)
judl |
..Ii -
bl ,
'l g
qaq —_—
1 .
. _Wnu . .
t .u \
[l I8 ,
* £ 00v 13, provy
- ¥ . -

-823-

B W— I E NOHIS BME o



BUBK RBNIEOE

-824-




el

- ! —‘r o0y 206 oow 00093 10002 T am —1-—
e ot o'y (134 03's FOOOWZ §00°0Z4 310N
i
i
—_ ] 8 ov vt ove 608 {oyozzg cooztiion
! i + 08 0 oo 0000Z + €002 § Ot'ON
i
— ——— oev oyt cod 000811 02°02 4 & ON
-l— At . oo'¢ tooosi{oros e on
i
b 00 . 00’6 +000¥1 4 0002 1 & 0N
x
os's o doow-tose tooom}ooozie-on
a
o9 « 1} oc'os § coor Jooooi f oo 160w
o0y . oqgoi | sv0i feose Joos § cie |
{
. XY . oazl § 0ow1 |ocoe 1 o001 ore ¢
|
-y 0ot . 002 oLt Y08 0§ » oM \
. o0 ;.J oow Looer ooz donss § oot | 514 |
!
—— ——1 4 {ooni{ oo L0022 tooeztooend ooe e+ !
|
{
LR BT : € rw
— 250 . .
S Yesel%a HIM
i 83823881 Rl
a oI 0L'F wreer
-3 oswedcLs L. !
- 0:'(11 o8 E1 0062 } 00OPY } 00 LY oc ¢ [ 32 ‘
~s coergg '
PR R R RIS AR I M S R R R |
~+ cn' vl . 0022 : )02} OC G CIE "4
2 Y 0061 . 03 i&} 0o 22 | 00 »3 o e
A 0021 00ot}osizfooocf oos fore
\—J oo’ . 00 9 $00°4) § OO 62 -2 LR ]
o0 . L LNTE &N} 0o 0z7 0C¢ 1 on
-
* V . 050 . ot s me oe =t -3 1 IR ]
. » 1038 Joos Joaor oo fore
. . oo o0s o0 ¢ 02 ¢ [ 2 !
§ cao 300s foos foos Yoco fooo o on 4
] { § , WE [Ww [F6|L¥|¥n|EF|as|vriae

HE IR KEE R ELEEEEH «y

Bwinda |
& wmdy |

FIG 4

. T825-




