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ON THE CHARACTERISTICS OF FLOOD WAVES
AT A RIVER JUNCTION

By Tamotsu TAKAHASHI

Synopsis

From the engineering point of view, it is convenient to distinguish a river junction in two
categories. Independent tributaries are difined as a kind of channel branch whose discharges at
the junction are independent of the stage in the main channel. On the other hand, the discharges
from the dependent tributaries are determined from the elevations at the junction and the dis-
charges previously obtained in the tributary channel. This paper proposes a practical method
to distinguish the two categories on the basis of continuity equation. Main channel floods are
analyzed by a linearized diffusion type equation for the case of influx of an independent tribu-
tary. In this case the discharges from the tributary are compulsorily added to the main channel.

Furthermore, the characteristics of flood flow at the dependent channel junction are investi-
gated in an experimental flume, whose channel dimensions are the same between the main channel
and the tributary. Experiments are done for the cases wihch the hydrographs at upstream of main
channel and tributary are the same but the peak ocurrence time in the two channel are different.
Experimental results reveal, as expected, that the difference of peak ocurrence time in the main
channel and tributary is the most important factor for the discharge at downstream of the junction,
but despite the difference of peak occurrence times are the same, the hydrograph and the peak
ocurrence time at downstream is different in two cases, of which one the main channel flood pre-
cedes the tributary flood and another the tributary flood preceds. This fact suggests the impor-
tance of local hydraulic behavior around the channel junction and the further investigations are
necessary.
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Fig. 1 Hydrographs at upstream boundary of main channel and at junction which
were given for the example of calculation.
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Fig. 2 Calculated hydrograph.

FANIHRERBL Y DREAERH> Tl IRELLLIDTH S,

WUTNOBARH LT, BEAINLEEIBR YAV I LRL > THRITBIB O —RNEE
BFTrdkg LT, 205 MY BANKBEHLLENYEXE LD TR, SHA
BEETIEAIIHLT, BREF I TCRBTE LR, FNOKARKL > T, FNKFLEEETOH
B LRIBENBKOEROMEL bR T, THLRBRHALTMALIRERETHS 5,

4. RBINIHBTEAT HBEEOHK

41 = B

Bkt Fig. 3ICR Ltk 5k a2 ) — FBUKET, & XJE 3 60cm, ZH5E1/500 THbo
KB EFRBAEICRNOEZRERVELN TN 0T, KENAEOHAL, AHALYD b LiMcEhE
BEAINTVD. CORBIRL ST, AHAESBIIIATY, ~BEARNSBLAEZVWOT, AWHMIZLS
TRA¥ Kk FNEEHT KEEL EORFTHEFLELRRT 2 ICRBALTEWY, ARALE
P3RS RsRKEOER L EBCE L 2 BB Lo PR AKEIET 2 ZRICETHoERAE R
TR DEELZLND, BT NT, DEARDOFIKBERINERE, BEodlokBENEFHLT

—5 —



376

HAPRMEFERE 558 (W 47. 4)

45m

[Re turning

——

Channel

Flood Generator

Reservoir

Fig. 3 [Experimental flume.

TN, Rl LUZN~ORKBRIHBIMHGEBEIRL > €, TRENMIREED S v/ 5 2REIC
BLTELXDTLBTE Do kb, AEBKBO 100/5~301/s ORfOFHRIZHT 5T Manning 0¥
BRI 0.0121 TH - 7o

FBRE, 3TRNFIEINCEFT2HBOEFRBOEGOLITHT I KEOMELIT A, SsL
D EFRBOEARIZLAEHEEL HEBEOBBRLEHLMIL, Dt Table 1 [TRL72 L9 %, ZOfHEN
BEDINVEZO0TH2HE608KkKE, INEXNEDKANA Fud 53 7BRA—TH5H, SHEHELR

Table 1

Kinds of Experiments.

RUN
No.

Hydrograph of Main
Channel

Hydrograph of Tributary

Ditterence
Time of

Pearks at the|
Junction *

Measuring Station

Peak
Flow

Base
Flow

Duration|
Time

Steady Flow

RUN 1

RUN 2

RUN 3

(Us)
10

(Ufs)
27.5

(min)

15

10 27.5

(Is)
0

Water Stage
Main Channel
32, 10, 1 m upstream of
the junction
2 m downstream of the
junction
Tributary
5, 1 m upstream of the
Jjunction
Centre Velocity
(Main Channel)
4 m~2 m upstream of
the junction
2 m~4 m downstream
of the junction

Peak
Flow

Base

Flow Time

Duration|

(min)

RUN 4

RUN 5

RUN 6

10 27.5 15

10 27.5 15

10 27.5 15

10 27.5 15

10 27.5

10 27.5 15

+5

-5

Water Stage
Main Channel
32, 10, 1 m upstream of
the junction
2 m downstream of the
junction
Tributary
10, 1 m upstream of the
Jjunction
Centre Velocity
Main channel
4 m~2 m upstream and
2 m~4 m downstream
of the junction
Tributary
3 m~1 m upstream of
the junction

* | means that the main channel flood precedes the tributary flood and — means that the tributary
flood precedes the main channel flood.
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Fig. 8 Discharges created by storage at the junction.
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Fig. 9 Velocity variation (RUN 1).
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Fig. 13 Velocity variation (RUN 5).
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Fig. 14 Velocity variation (RUN 6).

HIBEOI LM IR THT IR0 2dboF, BEINUORKEXEHNERLE-TRD L
¥RLTHY, RUN6 CRIJNOBERBBEOF Y RITELTWEOT, FNOEGHKSALY ITH 16m @
HBATORME -7 2 RUNS ODFEFITS ORT, WINVERXRETIHRLEZ-THLDN TN K
RBKEIE, KNEXZNOKBHEE(ELZSE, ALHTEL LUHEEZR>TH50T, T0L) %%
BIH, XNOFN~OEHARNEELRATHLE TR EETR L Tnb. RERKETR, A
FN~45° OFAFETHALT, FHMEL I B E LS, FNBAETHFETIHRVBELS bR T
50 TOL) ZAMAREEEBRCANTHKFEORITE—RIITEDRTH O, KBOKEE, AKAKE

RPHBIZL > TREZ D E LT OMRERYT 2 LEND D0

5. & 1

ARSI HHRKRFEORBEAMOTHMETH > T, ~RICENWELRRETT L LERAETHY, 7T
EELOERB EINTVI L) 5 BEHFERICEIC AT, ERNE BRBBRIZLA L FTETSH
b0 LAL, TOISAPEHA LD IBERD, BLNLEKLEFATRTHI290, ohl0, P4

— 12 —



G FSRIBICE Y 2RO R IEICEE§ A BT 383

EREMRMABEEEELTWETRE, FLAEREZBEI2ERELY. 2o0X) 2BALD, KRXT
Z, ETRNCORAKRBEZNTONBREOMRBICER LT, RERERINEN T EREIIN LML
ﬁm%i%L,MﬁiMKﬁLf&ﬁﬂmﬁﬁﬁK%&ﬁ(ﬂ%%ﬁﬁ%ﬁ&,ﬁEimKﬂqu%&K
Lo THIEORBLITA S L3I, RROBMAFERCHT 2MERERE L. UT, AHWATHLN
TRBEYEHNTLE, 2E0X5 Kk 5, ,

1 AHERZNPOOMARBEINKMLOEEFH LEBRKETH S L) ZMIIKNE, FIKMLIZER
ENBRBIINTHFTEZLLOH L\,

2. MIYFZMNERBINELTERERST2HARR, RN IEZNOFKT ) B ERMIEL X BRNEK
OB ERTERAEE A L7 —FETHY, B) RTHRBEIN Do

3. MMFMNEREOFEICE G EKE, EMMIE, BEAIhEEHEoFBRCL > TREIiTh, X
NHERBRNBFRICEMCERAGDE DL EWTE Lo

4, REINEMEHRRNO LEFRDEVEAITR, RNEAPLOFKOEE LD, BERKENS
WA, ¥EEFRL > THARESTEIND., Litk-> T, ZoFEMILKTHINE, A
HETOWKKEOERIZIKE o

5 ANEFZINEDRFEUWERE, RALIIESLUCRUHERK2HOEBKBT, RUBEREI LD
NAF eSS 7 ERNEARBTNBKE D b 5 2%TT 284 L XNBKRBENBEAKL D 5 2ETT 254
KONTERY TR -7 A, ARALVITROMAKY -7 OEBERALZXET 50RFNEKTS 2
ZEDHB Lco 2N, MOREBRELTHEDT, KINBHRINNB° OAEEHE > THEALTWE EN
IHARBEORBBE L DN, SHAOEKBNICRBHRNAKBEEVSERINZTINEEZOEWI EE
RHELTwnb,

2 & X #®

1) Stoker, J. J.: Water waves, Interscience Publishers, 1957, pp. 467-509.

2) B JeFlE— W WINCEBT 5 EEEROBEBEE, $20 b RFLFEREN FHEHHE,
1965.

3) Balloffet, A.: One dimensional analysis of floods and tides in open channels, Proc. A.S.C.E., HY 4,
1969, pp. 1429-1451.

4) AEEEE: BoRBEERIC LD HKEZOHEMICET 515, 1958

5) Takahashi, T.: On the flood waves in a prismatic open channel, Bulletin of the Disaster Prevention
Research Institute, Kyoto. Univ. Vol.19, 1970, pp. 1-19.

6) EHNE - BE &R ERARHICKL KR EBICET S HE (B 28), ZBXENERERE
%, $£9%5, 1966, pp. 579-591.

— 13 —



