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FLOOD FLOW IN A COMPOUND CROSS-SECTIONAL
CHANNEL

By Kazuo AsHIDA, Tamotsu TaxaHASHI and Tadashi TAKEMOTO

synopsis

In this paper, the characteristics of steady flow and unsteady flow in a compound
cross-sectional channel are discussed by the experiments conducted in an experimental
flume (50m in length, 3m in full width, 1.2m in flood plain width and 60cm in channel
width)

The main characteristics of the flow in the compound cross-sectional channel is the
retardation phenomena of the velocity of the main channel caused by the mixing of flow
between the flood plain and the main channel. The hitherto calculating methods which
divide the section into the main part and flood plain part overestimate the discharge in
the main channel because they neglect the shear stress created by the mixing at the
boundary of the two parts.

The authors discuss the mixing effects and also the mean velocity distribution by the
assumption that the turbulent viscosity is proportional to the depth and velocity.

Using the results of the experiments of steady flow, the authors discuss the character-
istics of flood flows theoreticaly and experimentaly. The main results are that under
this channel condition the celerity of the flood wave is less than that in the rectangular
cross-section and the lateral flow discharge is very small and so the lateral water surface

profile is nearly horizontal.
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Fig. 1 Experimental flume
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Table 1 Kinds of experiment (steady flow)

R Discharge Integrated | Discharge Ratio | main Channel Flood Plain
U1 (weir) Qo | Discharge Q: Q1/Q0 Depth(H+D) | Depth (&)
1 71.1(/s) 69.1(1/s) 0.972 17.0(cm) —(cm)
2 89.0 86.4 0.971 20,3 1.3
3 110.4 111.2 1.015 22.0 3.0
4 143.4 146.4 1.021 23.7 4.7

Table 2 Kinds of experiment (flood flow)

Run Base Discharge Max, Discharge Duration Time
5 80.2(1/s) 188.0(1/s) 5.0(min.)
6 80.2 192.5 7.5
7 80.2 190. 4 15.0
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Fig. 2 Stage~dischage relationships which compare
the discharge of the full cross-section with
that of the cross-section elements and the
calculation by the section dividing method.
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Photo. 1 Pattern of flow mixing
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Fig. 3 Velocity~stage relationships
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Fig.4 Comparison of velocity distribution of the experiment
with the logarithmic law (Run4)
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the boundary with that of side
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Kz, BREORELXEPMRELERCH S,

(2) 2D d7z EMEKREEKBROBERICSWTHAKDESGNKE I 2R OERmMCIEEIKRE
T BAMIRE S bRz BLDTH B,

(3) EEHEOHEIRLEFEBCRH LN 2 DIEAKE EOKE L HER NI CHBETHY, TD LIS
BITIKENESVELL TLERBHAOTEILZEA LB L,

(4) BEREOE ARSI n=khu LREL CHELIHA, HACKEOREY FRELVEE
CRERES BRI —REIRHENTES,

—HBAKRIICR LT

(5) EB&Tleo ok 5 hEMHEABR CIHEKRR L BRKBOBER B L TOKOHHAREIVL, L
Fodi o TR MO KERER DL 12 & A EOMIt, 20X 5 BRI R THEER L ARCE
K& L BERBOERCKT HREBRENEETH S,

(6) RMABEOKELNDE VRELLVBARIIERHOBE LABRDEEN L > T b EWI T L
b, ERBOWELY—E &L RE L THKEOBROENN TERIBEE IR, KEIOEREEILIK L
%,

(7) BEEOEKDOEFZEEXSEOERD & 5 & TR CEORMHEAKLEETIHE LY
LB,

P ED X 5 RO TR EKBOBEAESI bRTENFRERE L RWBEROWTELR LD
THY, o LEKBRDEOBHERLEKBDOBNIEFFICAL HOHEORE CHEFITOWUISEREK
sz shisdudie sy, BT A CSEORBOBED & 5 InEEH AR Tl OBESRIER
Tz LT BKIe s LTh, EBRBEBRKBEOERCKT HMAKDREDETH LD TEHE DHRO
EENHMC SISl nTHAH 5,
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