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FLOOD FLOW IN AN IRREGULAR CHANNEL (2)

By Tamotsu TAKAHASHI

Synopsis

This paper describes the results of experiments of unsteady flow in two kinds of irregular open
channels, of which one has no storage region and another has storage region along the river abutting
on the main channel region.

Considerations upon the experimental results reveal that the theoretical routing method which
was proposed in the last report (1) is a good and simple approximation for the irregular channel
flood in the case which the characteristics of resistance and widths of main channel and storage
region is known beforehand.

Form resistance which is brought by mixing of flow between main channel and storage region
is discussed and a method for determining the modified Manning’s roughness coefficient is pro-
posed.

1- % Eﬁ

WO E (LT ZKBNICET 2 E8E A, MEELORAENLENY S PhTtand, EEKEELE
KEOZEBB= A —BEEZ LI Abh, HhildT 28RO EZEET LI EELIT, Wb o
ERBERTHETEINEDZ. L L, BAELHEENAET, BCBOET 284, HRASBIICHR
POERNBBETLHEIRE, ThITL T4 F-—HESEIN, RUTT 2B THE#EEZ 0L L
Tnko —K, EBEHTH, MEEHONS WEKRIIH LTHE, BERTHNTELLESKICST 5
PDLEZTNIEEREEZEREIZVIOEELLNDH, HERITL » TEMT ZEARFESRS L UKL
TOEGNEBINT 5 LB TEE V. Licko T, ERICHEORKKERNT 51XH - T, HIED
EOGMBEE D, FAIEOEML ZEREMCBEE LS SIKE, THITL 2BKROBMARE O KITE
(BRI ZKBEOEMREELDLEND D,

FMROEOREE, ¥Hl% Tablel |TRLIL I, HBUABREEZIOIZL, BAEPLALHEE
WEELD-T, KFEOR{EPETIIIE2HEIENTHENIOLELDLN D, 1oL, Tablel
RBREOFMNIGKELFOFER 6, FINEBELN Z BRI 1kn BBORRIZH> T, wWIR
400m 4, H1)ild 500 m HOHEITEH > T, RO COERLHEAL-IOT, FERRRKX
A% 1/50,000 DR 5y~ DBDTH %,

ZDLH AEFERET RN 2K LT, WINO X 3 ICHEFITRFEEEFIH L CHricEIE
BT THADREWFELLY, RRBINOL I TGS BRICL 2 REZHRITL 5 BROBERR
FEBCANTE -7 HROBMETEICHAT L) 2H 5505, —RITE, FHRAUENOZ Y EEL
TR, -/ KBROFAENBREHEICEAT LI LRITEbITnE . ZoBEBE LT, FAEE
BRRHEIR L > TREMTH D L I TREL, BRROERM AR ITHROBEEOL ) TE-
Twbd, HIUSHT BB EDL I X2 Tnb2 R EBFHTHY, —ARAEFEICE 2HERERE

-1 —



220 RAPI KM ABEREI4S B (. 46.9)

Table 1 Widths variation of the rivers.

River Name Average Width B Stax;?awii dlzl:,véa’tion B’/B Maxﬁl:omd gesign
) (km)  (km) (m) (m) (m?/s)

Oi (0~18) 886 104 0.12 6, 000
Yahagi (0~44) 366 135 0.37 4,800
Kano (0~26) 194 60 0.31 4,000
Ara (30~82) 1,216 419 0.35 5.570(—1, 400)
Fuji (35~25. 5) 452 217 0.48 9, 800
Tenriu (139~191) 245 115 0. 47 3,190
Syonai  (0~18) 316 152 0.48 2,850 (—150)
Kizu (0~38) 471 146 0.31 4,650
Kinu (0~38) 299 110 0.37 3, 300
Kinu (39~105) 733 184 0.25 4,000 (—700)
Toyo (1~26) 333 79 0.24 4,100

BEORBERLELZOPVBAFRETH LD THLESELOND, LT, &) ABHERNGETIRD
TeWITiE, Z0L) ARBUMEEREICES T2 HRKkFEOEFRMREWERIILZ0hdEb%v, 7, FE
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RICINE, KEOEEIOORMBIZEA LB TV, A-KKIKIT2ERE, EHFEERLET
FRRERT B, HBERARGEELACBAIHT 230 BBANE, —F, B-ABTRETHAIKE
FNEIRLIEE A ST, FERIBEOAVENT 2BAOERY TR > ERR D, Litdia T,
A-KBTOFHERBTEIE Bn EHKBIEICSLL, Bn=6Tcm T3 Y, B-KETH, B,=49.5cm
T, FHOREROWER, Be=17.5cm THh 2, %k, A-KEitonT, Tablel TiT%o70 LR
DHEY L5m M CA%4E, B=67cm, B'=12.8cm, B'/B=0.19 %), EBoOFILIZIZAK
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Fig. 1 Experimental flume,
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SARRTEDZ LS CTE A ANV TORM R ITh > TRES R 37, PkiEERcKk Fig. 1 FoiH®

Table 2 Kinds of experiments.

Steady Mean Max. Base Duration
RUN Discharge | Depth | Discharge | Discharge | Time Flume Measurement
(I/sec) (cm) /s {/s) (sec)
1-1 5.7 2.74 Mean Depth
1-2 10.0 4.29 — — — A Water Surface Profile
1-3 14.5 5.52
2-1 4.7 2. 96
2-2 10.9 5.67 . _ . B Mean Depth
2-3 16.0 8.05 Water Surface Profile
2-4 20.1 10. 55
3-1 7.6 4.35 Mean Depth
— — — B Velocity Distribution
3-2 17.4 8.80 Velocity Fluctuation
A-1 17.3 4.8 210 Flow-in Hydrograph
A-2 17.5 4.8 270 Stage-time Relationship
— — A
A-3 18.6 4.7 180 Flow-in Hydrograph
A-4 16.8 4.7 300 Flow-out Hydrograph
B-1 17.0 4.5 180 Flow-in Hydrograph
— — B Flow-out Hydrograph
B-2 15.4 4.6 510 Stage-time Relationship
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Fig. 2 Water surface profile. (Flume-A)
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Fig. 3 Water surface profile. (Flume-B)
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Fig. 4 Relation between average roughness channel flow.

coefficient and hydraulic radius.
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EELZTEI S
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b=2em & LT, (OREMDE, REHMOELE ] e e
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Fig. 6 Lateral distribution of mean velocity.

KREFT230E LT, AO)R& b ikl oMERK (Flume-B)
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Fig. 7 Autocorrelogram of longitudinal velocity fluctuations.
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61 Experiment
——— Calculation
3
t (min) a5
2
—— RUN A—1,A-2
1 ——— Calculation
—-— G=2Q/5A
o 1 1 1 1 1 1
0 10 20 30 40 50 60
t(min) x(m)
Fig. 8 Stage-time curve. (RUN A-1) Fig. 9 Propagation of peak.

52) TondFury57% 63m OB D 2 THIBRKE CO ~ Frs 57 % BL TRT&
Fig. 10 X5 itk >Twvbo EHEBOBMOMKRIZL - T, RUN A-1, A-2 0 L 5 RFETEF T oKL~
B OBME LT 2o b DO TH, THHOKEANAA VR 7 7 7 0OMEHNTE A7 2 &, LiMERK
B ORPOKMMESETH o 13m HIEETOMTO N Fe s 537 0ERBHBETE L, 13m il
TREMK~EHEBRD O ERELIZL > T4 F el 5 72RO EEEIREI - T, KFHEKRORY
BHEEERIET S LETE%2 N, RUN A-3, A4 CoORABRLREZICL CHUNTIE, HEfHoY
—IHEBEBD UM RV T ETCAZ2EARED LN, FRIEEFREZZEIEIEGINTVENISIREA
ZFbhde

—— RUNA-I, ----- RUN A-3 TF

Expariment

—-—RUNA—4 ——~— Colculation, D=0

—=—— Calculation for RUNA=]

"‘.‘ NN
N ){N\L ~>\Qm
i N\;\-
% AS \\\ \\_\
= el —~
0 1 1 L L A 4 ) | 2 1 1 i 1 1 1 ] 1]
etz 3 4yh S 7T 8 o2 * tming T8
Fig. 10 Deformation of hydrograph. Fig. 11 Stage-time curve. (RUN B-1)

DER, B-kBICHT 2 Kii~HilRoERORE + R+ &, Fig.1l 0k 5Tk %. B-kETH
FERCEATARNBERITENDOT, KEOHEMLRREO—HOBED A-KBOBAILL bXT
El%do L, HERPWTHE, KEUEL TELT2HERBELTR, A-KkBoB&GLALL
2O)K %A\, 3m H#ETOEMKM~E R ICE W ITROKE~BEEREEL THEL T &
F, HERHEBRE DL OB RES 5700, 32TBRTEIVIA—F—FKRELAEY, OXNoFL
Ny aNOELEFEERAA—F—0 2m?/sec DIEEELTBETOWTIIT R THhio BV, DL Tk
> CBBREOBK LIZBEEOBRKOBHLET L LBA VLN,

Kbre—7 080 X 5 + it Fig. 12 |27# 34 5¢, RUN B-1 &+ RUN B-2 i3 ko €~k
BRBIZABOIDOTH LA, EHREELDLENHETHWE, 205 2HMoM-REREBEERHTH
5%5, RUN B-1 |75 3~ 2R M~ Re AR O B EFEHE 2 b 3RO LEBEEIHEOBIZFHE L 2> T,
(B)RTEx bNIZEHEIX RUN B-2 L X —HLTWw3,

3, BRERCHTIERMEFEMoMBIE Fig. 13 KRT L5 Th-T, PLEEENKE RV T
EThrHHSADLNDY, TFITORETHRTEIIOEZLONLTDS ). &b, ImBLT
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—— Experiment

0-2m '\ ——— Calculation

E xperiment
Hmin) ——— Calculation for RUNB-

o L 1 t 1 L J 1 s ' 1 L i I !
0O 10 20 30 40 50 60 % 1 2 3 a4 5 6 1 @
x(m) t {min)
Fig. 12 Propagation of peak. Fig. 13 Deformation of hydrograph.

OFEMIE, KA~ERTHROLMED L EFEUTRD I DT, ©—7fHELEKEFRICRLIFETHE
DEELEHBAONLORFEEDORGHHL 23 DEELbND, 2L, HEHZIIRTBRTLD
AHEBESEMNZL 2HETH 5.

3.4 FRE, NERE LHEHOMR
EHETOLEIAT, EROBELOMEI D> T, 3 VPR TRE» > s, —IRZITRELL
MR X 2BKEFORLYHLBD E2BEHLLICINLOT, DER, KiEEY—7 oEBEERICNT S
WHEROE, HERE AHELEBRROZNZTNOMEEHER LI > TATHALIERLL ) BHERT
~C RUN B-1 ¢ 3m i CoORM~FHEREHERRZLEL LTBENLIDTH %,

Fig. 14 QHrBBIEOHMITL > T ¥~ 7 OEHEENBRIREER L Tnb. KL, HERKE
LR OKX+HAL, HEREEZOLLTwE, ZhiTdsE, EZBER By 290.175m & Om Off
OEITHSTIEEH > TWE BEIHES L, FRHEOEE LT, Bk&EoFEOIKEZOE 0.175m
PLELZOBLELVWI L ETNE, HERHD L VWREBBEERY LEE*MAZ 240 EOB L L ERL
Twndo Wi, Be=0.17m L |, n BEBRELHWT, D, os%xfa3est Fig.15 0k 5%
Y, ZBREEIOWTH D ¥ EBEFBROEBEAR 22 28¥ 000 1 D0FEEIZIZE LW 2.0m?/sec

4
t (min})
3
2
|
o 1 1 1 3 1 )
4 [¢] 10 20 30 40 50 60
x (m) x(m)
Fig. 14 Effect of width of storage region to Fig. 15 Effect of D to the celerity of flood.

the celerity of flood.

LTh B EREEEBWI—HT 2L Thb, Ll, Kite—7 oBRITO>WTANE, Fig 16
IV Fig. 17 L hb2s L5, Be=0.175m, D=0 & LEHFHELLHE VL TERMBIENL S
ThHro L&D REKFGEOH. LS, D oe#ETIILR D 0pRRDE VEECLWOTH
BTHY, RRHEEEHLOROTBERHOELTY, FEBRAKEOLS 2BAIE DL HIZEALER
LT3Z Lok ndndEibhde, LictisT, Fig. 14 ofRozBEE Lk, CORKLHH
ERBOEMNTR, BBEOREVBACERBELVIPEVNEIDOHEERBEELPTDTHLEELD
OHBELWTHS o
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3 L ] 1 1 1 H 3 1 1 1 1 | B |
o] 10 20 30 40 50 60 [¢] 10 20 30 40 50 60
o, Wm x(m)
Fig. 16 Effect of width of storage region to Fig. 17 Effect of D, to the attenuation
the attenuation of flood. (D, =0) of flood. (B ;=0.175m)

HEGRROBRKIGREE LB L, BRRTHAIEIDREHON, TOMROBRELSL DD,
By=0, D;=0 L L CHERKOMR Kt ianid, EHEEICH LTk Fig. 18 0k 51TkY, ©—7
oBEFBICH LR Fig. 19 0k 3143, 22T, n=0.009 & A- kB THEIZHT 5 —REHHO
EHOHERRTH 2. ThboolL Y, WRRSERBICE L CFEET S LR ZHERBEROMR
BEKKIZELZDHBE, BHRZ O ODYKFKICE L 2 RBHEEOBMHR & FIEREICL 5 HEZHR
EI)DPBEB I ENTE B,

e RUN B-I
3 ® RUN B-l 7 ——— B,=0, n=0.009
Hmin) ——— B;=0. n:Experimental Velue Hicm) S B, =0. n:e:ménmﬂul
2 —— B;=0,n=0.009 LTI
—— 6
*
5
O 1 4 1 1 1 1 1 J
o] 10 20 30 40 50 60 0 10 20 30 40 50 60
x(m) x(m)
Fig. 18 Effect of roughness coefficient to the Fig. 19 Effect of roughness coefficient to
celerity of flood. the attenuation of flood.
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