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PROPAGATION MECHANISM OF FLOOD FLOW IN COMPOUND CHANNELS
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It is very important for the river management to grasp the hydraulic characteristics of flood flow in compound
channels. The propagation speed of flood flow in compound channels has not yet been known, although that in
simple cross-section channels was showed by Kleitz-Seddon. This study aims to clarify the propagation mechanism
of flood flow and compare propagation speed from laboratory experiments with those of the theoretical expression
derived for compound channels. As a result, theoretical formula provides a good expression for propagation speed of
compound channels. Furthermore, we explain the effect of change in the channel cross-section on the flood
propagation speed in rivers. Finally, we investigate propagation characteristics of various flood flows in the Tone
River and Edo River.

Key Words: propagation mechanism, flood flow, compound channel,
channel cross-section, theoretical analysis

57 10
Kleitz-Seddon
5/3 -1
Kleitz-Seddon v o
A, Uy E Ay Uy
Sfp nfp : Sfp nfp
! ' H
Kleitz-Seddon Ave E Unc h
S i nmc
m° ! y \ 4
< bmc g
l B »
(A u: B
B n: S: h
H: fp
mc )
-1

- 661 -



@ @
dQ/dA
T (5)
e @D
umc’ufp (6)
Q @ C
Cc Ie v
RC
(ﬁ Q9 jA_O 1)
ot dA ox
dQ (Sb 4hRch Rmyy
“dA (3B 3H B
(50, /Bt H) % ) 1
3 2 30 H/BJN, ™°
pgnricsmc 2 H h _ | (2)
Tu +T'( - )_pgAnc e (3)
ne S
”gRI;; PuZ v (H-h)= pgA,l, (@
fp
z‘=,0'f-(umc—ufp)2 (5)
Q = Ancumc + 2Afpu fp (6)
2A
N, =Amc; TREAL @
3/2
R = Amc(Anc/Smc)Z/s+2Afp(Afp/Sfp)2/3 (8)
¢ A +2A,
U:NiRc%le]/Z ©
o, f
f =017
@
@

-1

case 1 2 3 | 4 1 5
1.00 1.02 1.10
50cm [ 35cm | 80cm
Bank-full flow
casel case3 caseb5

case2 cased

25
20
(2]
= 10 / \
J E
5
— Hydro A — Hydro B
0 400 800 1200 1600
(sec)
-3
@
( 21.5m)
-1 -2 3
case
5case casel 3
case3 5
casel 4 Hydoro A
caseb Hydoro B
case4
9
9 5

- 662 -



-2 cm/s
casel case?2 case3 case4 caseb
No 1 No.2 No 1 No.2 No 1 No.2 No 1 No.2 No 1 No.2
22.3 15.9 19.0 21.8 26.5 23.1 25.6 20.5 22.1 32.0
205 20.3 22.1 220 24.6 24.2 249 22.6 26.2 26.9
19.9 20.0 216 215 24.2 23.8 22.7 20.6 25.6 26.3
casel (cm/s) 3
§18007N L - casel  |case?  |case3
e [No — C 100 102 110
| 203 _ ( ) (cm 7.16 7.44 7.69
1400 e cm/s 19.1 20.4 24.8
i 19'9 15.9 cm/s 20.0 216 24.0
: 20.3 (I/3) HydroA
1000 - 20.0
| No.2 -4
600 case3 case4 caseb
830 840 850 860 870 880 890 900 910 (cm 20 35 80
(sec) (cm 7.98 9.06 7.64
cm/s 24.8 23.1 27.1
case3 (cmis) cm/s 24.0 217 26.0
18001 = I/s HydroA HydroB
é — ( )
— ( )
1400 265 No.l — 4 2
24.6 No.2 1lcm 2cm
1000} 24.3 231
24.2
600 ‘ 238 ‘ ‘ ‘
820 830 840 850 860 870 880
(sec) 2
cases (cm/s)
,\1800’ —o— @
5 22.1 —
1400 ¢ )
No.2 f =0
1000+ 32.0
26.9
26.3
600 ‘ ‘ ‘ ‘ ‘ @
840 850 860 870 880 890 -4 casel 3 5
. (sec) -5 casel
B -4  casel
9
€ -5
e
8 L
-4
900
(sec) -4 )
"o 500 1000 1500 2000 No.l1 No.2
(cm)
-5 (casel)

- 663 -




-2 case2 case4d

casel 3
-3 4
-2 case No.1 No.2
-3 casel 3
case3 5
-4
€y
-7
26km
-6 B H
B, N
C v 11,600m /s 10
C/v
n 1, @ (O 2,900m /s 10
b, /B h/H C/v 57
b,./B h/H
9
b../B h/H 57
C/v
C/v
v
®

- 664 -

C/v
1.6
1.2
0.8
0.4
0
m/s
20km
57 10
57
10,400 m /s
57
2,500m /s
10
-8
10

57



(m)

(m)

15 —(km)

123.8km

120.8km

_— 57 —_— 57
—_— 10 - 10
(hr) (hr)
0 20 40 60 80 100 120 20 40 60 80 100 120
25 T T T T T T 25 T T T T T
£
15- 15
10i 101
5 I I I I 1 5 1 1 1 1 1 1
-100 100 300 500 700 900 -100 0 100 200 300 400 500 600
(a (m) (b) (m)
(hr) (hr)
) 20 40 60 80 100 120 20 40 60 80 100 120
25 T T T T T 207 | T | T T
201 — 15
] £
151 101
10} 5]
5 ! | | | | | 0 | I 1 1 T T
-100 0 100 200 300 400 500 -100 0 100 200 300 400 500
©) (m) (@ (m)
-8
@
57 10
500m

- 665 -



12

(m/s) (m/s) (m/s
57 1/4800 1/5300 16 23| 1/4000 1/5900 16 21 242
10 1/4500 1/5600 14 22| 1/4200 1/6000 18 25 1.21
-6 47km
47km 47
(m/s) (m/s) (m/s
57 1/4500 1/5300 12 1.7{ 1/3200 1/3400 16 21 1.90
10 1/5300 1/5400 12 18] 1/2300 1/2900 18 21 142
Ie
i)
-5 6
2
57 10
2)
47km
3)
10
57
D ( 1un ), ,1999.
2) : , ,2005
3) ,
, NO.411/ -12,pp.63
72,1989.
57 10 4 : ' - .
No.740 -64,pp31-44,2003.
5) , , , ,
, 50 ,pp.1165-1170,2006
6)
,pp-1-6,2006

- 666 -

(2006.9-30

)



	header661: 水工学論文集,第51巻,2007年2月
	NextPage661: - 661 -
	NextPage662: - 662 -
	NextPage663: - 663 -
	NextPage664: - 664 -
	NextPage665: - 665 -
	NextPage666: - 666 -


