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ON THE FLOOD PROPAGATION THROUGH BACKWATER
REACH (2)

By Kazuo AsHIDA and Tamotsu T AKAHASHI

Synopsis

In this paper, various phenomena of flood wave propagating through backwater reach which
is bounded at down-stream by the constant water-depth is discussed by the experiments conducted
in an experimental flume for flood wave (150m in length, 60cm in width).

The phenomena of flood in such region are different in many points from those in a prismatic
channel, For example : if the rate of increase of discharge of flood is rapid enough, the stage is
heigher than that of stéady flow corresponding the maximum discharge of flood ; the peak of
stage occurs before the occurrence of discharge maximum ; the propagation speed of stage
maximum and of discharge is very heigh and under some conditions the stage maximum occurs at
down-stream before it appears at upper-stream ; deformation of discharge hydrograph is little ; etc.

The authors studied the propagation phenomena of flood wave in such a case, and tried to
explain the various characteristics mentioned above using the equation of motion on the assumption
that in the back-water reach, in perticular near the boundary, the curvature of water surface is
small and so the surface can be considered to change its level linearly to down-stream direction.
This assumption is valid in the range of experiments.

- The authors succeeded in explaining these characteristics and found the condition under
which the stage of flood exceed the steady state. And finally they refer to the resul;s of
measurments of velocity distribution and the adoptability of the Chézy type resistance law.
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Table 1 Kinds of Experiments
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Run | Base Discharge | Max. Discharge| Duration Time . Constant Water Depth
‘ 1 . of the lower End of
No. /s) ‘ (I/s) \ (min) Channel (cm)
. I . . o _ | e
1-1 1 7
1-2 5 | aus | 9 5.6
1-3 | ‘ 11
2-1 \ i 7 |
2-2 5 . 31.5 ! 9 16
2-3 ‘ ’ 11
3-1 7
3-2 5 315 9 20.8
3-3 11
_ Experiment in Rigid weir
4-1 5 31.5 : 7 (initial Depth 16cm
Bed slope i=1/500
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Table 2 Arrangement of Measuring Stations

Station No.

Distance from the Upper
End of Channel (m)
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t (min)

Fig. 1(1). stage hydrograph (Exp2-1).

Fig. 2 Water-level profile (Exp2-1)
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Fig. 1 (2).stage hydrograh (Exp3-2).
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Fig. 3 Skematic diagram,
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Fig. 4 Stage~Discharge diagram (Exp3-1).
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Fig. 5 (1) Propagation of Peak and Front. Fig. 5 (2) Propagation of Peak and Front.
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Table 3 Comparison of Terms in «i and aH/ax (1=2.0x10-3
Station ! 1 3 29 oH q%* °H pe | oH
t | gH ot gH? ot gH3 ox : or
No. | (x10-3) | (x10°9) | (x1073) | (x10°%) | (x10-9)
9 ¢ | o020 ]| -—003 ! 006! 0184, 125
430" 0.078 -0.022 | 0,085 } 0.016 1.35
5 —0.073 —0.030 +©  0.091 ~0.134 1.45
530" —0.103 ~0.032 ' 0089 | —0.110 1.60
& —0.151 | —0.023 ' 008 ' —0.214 1.80
630" ~0.181 —0.005 ,  0.058 —0.233 1.90
7 ~0.156 | —0.006 0.038 ~0.187 | 2.00
7 3427 0.324 0.077 0. 067 0. 180 1.49
412 0. 304 ~0.102 0.114 0.292 1.46
4427 0 —0.113 0.193 —0.080 1.52
512 —0.109 —0.092 0. 202 ~0.219 1.59
5427 ~0.119 —0.082 0.199 , —0.236 1. 66
612 —0,125 —0.076 0.194 @ —0.243 1.76
642" —0.155 —0.052 0.178 | —0.281 1.89
5 2547 | 0.636 0. 206 0.006 | 0334 | 160
3247 0. 427 0. 247 0.181 | 0 1.42
3547 0. 262 0.148 0.194 —0.081 1.24
4247 0.313 0 , 0184 ‘ —0.129 111
454 0.103 | —0.209 |  0.234 |  0.078 1.10
5247 0.143 —0.202 0.249 ' 0.096 1.12
5'54” 0.168 —0.206 0.279 , 0.095 1.18
6'24” 0. 207 ~0.193 © 0.286 | 0.114 1.34
Table 4 Comparison between 92¢/0x? and i9x/9¢f, and order of termes in 73x /8t
Station !a2q/ax2 10K /ot ’F 202¢q| 1 92¢| 2¢ aZH’ 3 oH ang3< ?4:1 aH>
t |°7 ar2 | gHot? lgH? o2 ‘gHz ot ot 3¢ aH)aH}gH3(at
No. (x10- 5>(><10 5)(><10‘5)(><10‘5)(><105 (x10-5) !?’X% 5'3’ﬂ< 10-2)
o | ¥ —0.30‘ —0.41] —0.01! —0.42 0.05 —0.03] o007 \ 0.003
| 4307 | —0.35| —0.55 | —0.02, ~0.50 0 —0.01 0.03 | 0.001
5 —0,43 | —0.16 | —0.03 | —0.21 | —0.02 +0.01| —0.05 | 0.003
5307 | —0.55 | —0.10 | —0,03 { -0.13] 0 0.02! —0.07 | 0.003
6 —0.42| —0.13 | —0.02 | —0.12, 0.07 0,02 —0.09 | 0.002
630" | —0.38 | +0.04 | —0.01 J 0 0.04 0.01| —0.09 | 0.001
7 ~0.31| 014 -001 008| 0 0.01 | —0.06 | 0.002
7 3127 | 0.48] —0.06| 0.01 \ 0.19 | —0.16 | 0.30 018 0.06
3427 | 033 -001| 001 0 |-030 0.14  0.20 0.02
4127 | —0.13 | —0.20| —0.01 , —0.21 0 ~0.14  0.15 0.03
4427 | —0,23| —0.58 | —0.03 | —0.58 | 0.08 0 | —0.08 0.03
| 5127 | —0.25 | +0.01| —0.03 —0.06  0.05 0.04! 0,17 0.02
5427 | ~0.28| 0.04 —0.03! —0.02. 0.03 0.04 -0.18 . 002
612" | —0.36| 0.04 | —0.04  —0.05| 0.04 0.04| --0.19 .  0.02
427 | —0.42| 0.01| —0.04| -0.061 0.06 0.04| —0.20 1 0.01
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