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The Analysis of Hydraulic Characteristics at Channel Junctions through
Hydraulic Model Tests
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Abstract

In this study, the hydraulic characteristics at junction are studied through the wvariation of
approaching angle, discharge in the upstream channel and the discharge ratio between the main
channel and the tributary. The maximum velocity as well as the position of the maximum velocity is
included in the hydraulic characteristics. The maximum velocity is increased by increasing of
approaching angle, discharge in the upstream channel and the discharge ratio between the main
channel and the tributary. The length from the channel junction to the point of maximum velocity is
increasing by increasing of approaching angle, discharge in the upstream channel and the discharge
ratio between the main channel and the tributary.

Keywords : channel junction, maximum velocity, discharge, discharge ratio, approaching angle
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Distance Q=20m/hr Q=30mvhr Q=40mV/hr
(cm) Qr=0.2 Qr=05 Qr=0.8 Qr=0.2 Qr=0.5 Qr=0.8 Qr=0.2 Qr=0.5 Qr=0.8
150 7.40 7.71 8.39 8.28 9.03 9.71 9.20 10.04 -
160 7.36 7.65 8.35 8.26 9.01 9.68 9.13 10.03 11.04
170 7.34 7.57 8.33 8.25 8.90 9.56 9.08 10.00 -
180 7.29 7.60 8.26 8.18 8.84 9.51 9.05 9.96 10.97
190 7.22 7.56 8.20 8.09 8.80 9.47 8.99 9.84 -
200 7.14 7.48 8.14 8.04 875 9.49 8.96 9.84 10.84
210 7.10 7.39 8.03 7.96 8.62 9.29 881 9.67 10.78
220 7.13 7.38 8.01 7.96 8.63 9.30 8.74 9.69 10.79
230 7.20 7.44 8.10 7.99 8.70 9.34 891 9.66 10.89
240 7.24 7.50 8.07 8.01 8.82 9.47 9.02 9.92 11.09
250 7.26 7.53 8.17 8.13 8.90 9.59 9.10 10.05 11.29
260 7.31 7.61 8.25 8.16 8.99 9.69 9.18 10.13 11.43
270 7.26 7.62 827 8.12 9.01 9.75 9.14 10.19 11.47
280 7.28 7.66 8.27 8.09 8.97 9.73 9.21 10.19 1154
290 7.23 7.58 8.25 8.11 8.90 9.72 9.10 10.22 11.55
300 7.21 7.57 8.22 8.07 8.94 9.68 9.09 10.15 11.58
310 7.20 7.61 8.24 811 8.96 971 9.11 10.15 11.58
320 7.26 7.63 8.25 8.10 8.99 9.71 9.15 10.19 11.59
330 7.30 7.65 8.35 8.16 9.02 9.65 9.19 10.23 -
340 7.24 7.61 8.31 8.11 9.01 9.66 9.17 10.19 11.59
350 7.24 7.61 8.33 8.13 9.04 9.75 9.24 10.23 -
2 24T 0°duel v
Distance Q=20m/hr Q=30mvhr Q=40mY/hr

(cm) Qr=0.2 Qr=05 Qr=0.8 Qr=0.2 Qr=05 Qr=0.8 Qr=0.2 Qr=0.5 Qr=0.8
150 23.8 27.0 30.3 33.0 36.1 39.3 387 43.3 -
160 23.8 27.1 30.4 33.1 36.2 39.4 38.7 43.4 59.9
170 23.9 27.3 30.6 33.3 36.4 39.6 38.8 43.7 -
180 24.3 27.0 30.9 334 36.6 39.7 39.0 44.0 577
190 245 27.0 30.8 335 36.8 39.8 39.1 44.1 -
200 24.6 26.9 30.6 33.7 36.9 394 39.3 442 57.8
210 24.8 27.0 30.7 34.0 36.9 39.1 39.4 44.0 -
220 25.0 26.7 29.8 335 36.4 38.8 39.0 43.8 72.4
230 251 25.8 28.8 32.0 35.6 36.9 387 419 729
240 23.9 23.8 26.5 309 335 34.2 374 40.0 67.6
250 235 22.2 24.3 29.5 30.6 30.3 35.8 37.1 -
260 22.0 21.2 21.3 277 28.6 219 332 34.4 62.4
270 21.8 20.2 20.4 26.8 27.0 25.0 32.0 319 . -
280 214 19.3 18.8 25.7 25.8 23.2 319 30.2 59.3
290 . 20.9 187 17.3 255 25.2 22.3 314 29.8 -
300 20.7 18.1 16.9 25.6 24.4 219 295 289 56.9
310 20.3 18.3 16.8 256 24.3 22.0 29.7 28.7 -
320 214 18.1 16.9 25.8 24.0 21.7 31.1 28.3 55.3
330 215 17.9 169 25.6 24.1 219 31.3 28.4 -
340 20.8 18.0 16.8 257 24.3 21.7 315 28.3 53.6
350 20.6 17.8 16.7 25.3 246 21.8 316 28.2 -
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b5 4m/hr 10m/hr | 16m/hr 6m’/hr 15whr | 24m/hr Sm/hr 0m/hr | 2mVhr
30° 19.8 22.1 25.8 26.6 29.3 33.8 32.1 35.8 80.8
45° 40.8 26.8 29.2 26.3 314 36.5 32.9 36.9 444
60° 28.3 25.1 30.6 28.8 354 43.0 36.1 45.1 58.3
75° 25.7 33.5 434 38.8 45.8 44.1 38.3 46.2 56.3
90° 29.0 35.5 48.7 40.5 53.0 64.7 54.9 50.0 55.9
i J] 2 702
o o @ 105 A
18 H A 40m/hr A 1:08
- Regression = Regression /Il
Srof— - — . e 5" /
s / I
§1.4 /g/ a gu x
12 ’ : 12 X /
HL/R/ .
P —— e — 1 :
0 45 60 7 P 0 45 &0 7 0
Approaching Angle () Approaching Angle ()
(a) 2ol e Hst (b) F=Mlo| wE s}
g 3. M2zTo wE 2FE/ETRS v
29 3 (@A Ze wke Zo] A 4xrt S48 717} deke BAE el vk 2% 4 ()€ 7%
of Wb fel WE FEasel g Ao 45w o om/hrd W PTAEs Wyl we Ak
A4 7}0}L Aoz vehgr)h m3k 18 3 (b)olA 7b #ske AEE Jvehiden, 219 4 b A4
% 2] 2E R A} AYD 9D B 000 @ AYR 9T ABS) WA e}
o G Aolfs BTk Feke Ao etk uiieh
olh Qaztee) Zulo) W LR uig AR 3 Aojeanl= Gozhud wel tha Aol A
% weREs} E7kee, BRY 550l 9%& MAT] 3ol Sukeel wel go] Fkshe Ao veEkdth
wjoleln Abg gk $3o) WskalE Aol ol meh egkel Aol
412 o) w2 Ws} QAT A 2ot S ARSI FdREe v
a3 4= Sl7) AskEd] g Aase 2 € AXNE Ao Yein
24
o 20m/hr
7 30m/hr
& 40m/hr
2 [} > regression *—'1
£ s :
12
i
08 - 08 ,
02 05 08 02 05 08
discharge ratio discharge ratio
(a)mafulof w2 Hist b} F2H|o weE Hat
O 4. falo wE AU RS/EERS 4

M3THE H109% 2004% 10A

885



& % ek

42 =Hoiwsel WYX|H
422 F%ol W ast

GAsk HE A9 AT ol Qi A sl _
T L9 6 e w6l me geed Angs wy

Sl Wbk el dehdm Ao & agade o T T o et A
R A el AR Al dsle B T s 19 6 (b &
HSIek ol skt AAZASE ARAAS] TAT4 e g cunas) m;{«— e 0
mz glon, darte, 42 90 flE wsAE L L T . o
ST =

W, BR9 AT gRIE YIRS 900
T']:_]__ =]

A glsget.
% 48 dEdozre Ao S5 SAAEA e A

1%]6()01]}‘1 42457 tﬂﬁ}——a‘——%iOq Dx=
212 UeEhT itk B A7iaE Al 44 0 $1) a 4o =7t = Ao Dx

- g O 7 deded s3] g wet AdeSTaaAzt
AR RS FRFos el FAUARA AHDOE g e oz e e, 19 6 BRI A
ARg st Hulfrdo] WAskE AAE A8 o _ . i w1 lo A
azkes) gl me) G el M AtkanA
421 Fazxd] ge as AA7E STk Aem ek
a9 5 (e Ao e —“5:% el A2
43 9% U7
o) WX A AR e Qom ou R
o} Ao frule 108% A}ﬁo}oiﬁ} a9 5 e 431 A< Zhxo] w2 wish
sl welale A9l datel 2R F3E 0m FRH Foel 45 AETHS Yohns] et 4
/red we] A8 olgste] EAsAt. F AAZA BF #Z 30m/hrol rﬂo}ml 2Hel 4
99 5 (o B miel go] BE §old A R f3E 1022 stgon s Az €%

Zrest AR et Hol fFE5E8 AT FEHeR 9lo] ol 4emz FGith o wl, H2Z4E 30, 45,
HE Ax HolxE S & 4 gtk E=§, 1’ 5 (b) 60°, 75, 90l st %Ff"ﬁ#

oA fHulel M= Aurdor HIAwrt S el nt 50%, 0% Fr&EdaTatedl WE 9

2 HeEAaArt FREezTY BoAe s ek g 7914 Dxt = A ‘?114

;%AQ [‘:U
= 4
]
=
5&
2

T 4. sEEo2RE U TS WMXIEIIX|el Hal A (2k2l: cm)
S 20m’/hr 30m/hr A0mifhr
EA LS 4dmithr 10mYhr 16m/hr Smy/hr 15m/hr 245/hr Rm/hr 20m/hr 32m/hr
30° -2 18 -2 18 28 -2 18 38 -2
45° 92 32 32 12 22 32 12 32 32
60° 25 45 35 15 35 35 25 35 35
75° 48 58 48 38 38 48 48 49 38
90° 39 39 49 39 49 49 49 59 49

18 = 1.4 -
0 20m*/hr * 1:0.2
1.4 o 30m'/hr 12 i: :gg
A 40m'/hr 0o /
R
1.2 1 - regression o . - regression :
L A 0.8 £l
0.8 %*

0.8

4
0.4 ﬂ 0.4 = . v
0.2

Dx

o
=
Dx

45 60 7% 90 30 45 60 75 90
approaching angle {*) approaching angle ()

(@) 7ol we st (b) ol we Hat

a3 5. HEZZol e AUFSsed 9w

886 BEKERBERIE



1.4 —_—
1.2 \
1 -
?
0.2
20 30 40
discharge {m'/hr)
(a) MZZtzof whE Hist
g 6. 7ol w

0.6
~¢—Mean velocity zone
~&¥-Zone of 80% mean velocity

0.5 = —&— Zone of 50% mean velocity H

- Zone of 20% mean velocity
) B \R
X L -

30 45 & 75 %
Approaching Angle (*)

a7 7. dEztEo nlE KaULT

Mg e A %
H 150cm AP e 2RH 2
A7) WA ek

29 7014 B we} o] FRZEIL e 3% o
S,

F oA fge A gon FIawrt AdSSE
WA H) g Dxghe F71eke) s, g3 Bd
£9] 80% F& FAaTLE FE4E7E 2 Ae 94
u)& Dx¢ grel 2 el H2asrt 255 4

0.4

- Mean velocity zone

3 Zone of 80% mean velocity

—A—Zone of 50% mean velocity
| % Zone of 20% mean velocity

0.1

20 30 40
Discharge (m'/hr)

a8 8. Ryl e sazaT

F374 109 20045 10A

1.4
o 1:0.2
a 1:0.5
1.3 a 1:0.8 A
- regression
o
&1 —
1
o
0.9
0.8
20 30 40

discharge {m*/hr)

(b) Fulof e et

Ak ol W, FAES 90°i z‘ﬂ&’i_o_f% :L% 8ol B
Eule}l o] frgo] 2he A9 WAME Dxo #®e 2
7] ®sp}h A7) vehda frge] E45 Dxgkd] A7
37} Folxr) Eeh AHoE FHo| TIUFE W
A W& Dxato] #Aashs 49

4.3.3 §3m] sl w2 st

| Wale] wE IRy F
%‘omﬂ sl AF AAFAL] FEFS 0m/hrE 3}1
o]oﬂ \:H‘B‘]— E’_E
stdon, s AAEEU
&9} o] W, HEAEE o

Re

filo
i
o o
5:
El
iz

O

=

L soh o] 9} e A% BANE Deel @
o]
4

o] 27] Wah 2A dem
o =7] Ws} 2A Jepdth E¢, AAHOR £
U7} Z7ba%E WS Dxel Aol 27l ARe

e 9l

—0— Mean velocity zone

i+ Zone of 80% mean velocity
—#—Zone of 50% mean velocity
—#%=Zone of 20% mean velocity

0.3

0.2 0.5 0.8
Discharge ratio

ag 9. R0l mE KEULTL

887



52 B

TRy AFolM ERe AFY HoA=E 30
45°, 60°, 75°, 0° = AAstH e 20m/hr, 30m'/hr, 40

m/hrs] 3%

e ASAT B9, BRe AT

of Fl= W F9u AR FIFHE 2AEE
1:02, 1:05, 1:08% AAste] 8] RFAE S FP5%
o, A4, AHE BRe /3% 2 2759 AFY
F% W wWsol] W {488 58 v, 2AES
o ojgfe} e HAES TEIYG

L He4E, AR% BEFY §% 2 259 A%
Fgle] M2 §HAH 2o HuRse arE
A A {3 Gl we ofghe] Aol
7b g7l ShARE ANkH o g HaAwst S
of wet Hj frsro] FHeh

2. FFE F2o HuRge XA AY
v AT 4wt St wE SrtEm, ol &
FH 229 HAd F 9IS Foh =9, FY
FEAA FFuE SIS Hdas A
A% Fre)

3. HA2Awrt ARSE HoaEd Adas 44
A Az} Frksle RS AW BeAE}
Z7retn 25 550 4TS X7 wEoltk

4. FF3d B9 guadag &L f&o] z2¢
fE BATHE FHRPoRNE Zo 1~154)
Alolol|l Al F2 AR, HIZ 5 f-30] F71
& 749 WAu|ol Dxgrol A3 olAL %
agzho]l TS ofwlgirt. eiuh fu]7t
S7HETE Dxake FUishedl fEtAaTtite]
e 2% vERdT

B =TS 2 FRAAY AT Adeln|, & A

T AE wgo g el BIE XAg o5 AJH
oA AEL AN Bt} theFata Aol
¥ A7EAE £ 5 g Aotk

ZAR| 2

B =72 0MAE ZAENTR “SAZTAS #E

71€7e] A7) AYoR o)fojg om Atn] 2o
=Gy

X 1 2 8
SHEA003), “EFFAIN 4% 2 FIA% W) u

888

FU1993). “BRAAN FRAT] mE &

BaA, distEDats 19934 SlawEs E2,

B
X
e
ol
e

Behlke, C. E. and Pritchett, H D.(1966). "The Design
of Supercritical Flow at Channel
Highway Research Record No. 123, Publication
1365, Highway Research Board, National Research
Council, Washington D. C. pp. 17-35.

Best, J. L. and Reid, L(1984). "Separation Zone at
Open Channel Junctions”, Journal o Hydraulic
Engineering, ASCE, Vol. 110, No. 11, pp. 1588~1533.

Best, J. L. and Reid, 1(1987).
"Separation Zone at Open—Channel Junctions”,
Jourral of Hydraulic Engineering, ASCE, Vol. 113,
No. 4, pp. 545-248.

Joy, D. M and Townsend, R. D.(1981). "Improved
Flow Characteristics At a 90" Channel Conflunce”,
Canadian Hydrotechnioal Corference, CSCE, pp.
781-79%9.

Lin, J. D. and Soong, H K.(1979)."Junction Losses in
Open Channel Flows”, Water Resources KHesearch,
Vol 15, No. 2, pp. 414-418,

Taylor, E. H(194). "Flow Characteristics at Rec-
tangular Open—Channel Junctions”, Transactions ASCE,
No. 109, pp. 893-902.

Webber, N. B. and Greated, C. A.(1966). "An
Investigation of Flow Behaviour at the Junction of
Rectangular Channels”, Proceedings, Vol. 34,
Session 1966~1966, The Institution o Cvil
Engineers, pp 321~334

Wylie, E. B.(1972). “Water Surface Profiles in Divided
Channels”, Journal of Hydraulic Research, 1AHR,
Vol.10, No.3, pp. 325-341.

Junctions”,

Closure by of

(=5 3:04-76/522004.07.30/ A A2+ 2:2004.00.20)

BEAERBPERE



!
3
X

l

A
e

ZA(142 O[LH)

[ARZ/=E/HMEH Y

RHAl(10 OfLH)
[ARZ/AR=Z7H 2

HARIE AB.C

Y Al

!

2% o}
AR EY? |
loqgv
2oy )
HR7t ng? o2
Hol I ANEI T BE % FE@2A)
BRI X At
ol U ANEY
- B
& & )
R4S ERAN BB
+ ERAA0] AREIE T2 T4(142 01D (102 OIS ZESH0] ke OlLjol HEIEE B
M, =2A S LRIE HH2lE &3] AR20| Tt M7t 6HY OlLol =240l SoHX| %S

ME7tZ MEHt B A slH2 =

=27 HE IS Xl sch

I'UOJH



