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ON THE FLOOD PROPAGATION THROUGH BACKWATER
REACH (1)

By Katsumasa YaNo, Kazuo AsHIDA and Tamotsu TAKAHASHI

Synopsis

In this paper, propagation of flood wave through backwater reach is discussed by the
experiments conducted in the experimental flume of flood wave (150m in length, 60 cm in width)
at the down stream end of which three kinds of weir were set.

It is well known that backwater reach can be devided into two regions from the standpoints
of practice and of hydraulic behavior.: one is a storage region where the water level is nearly
horizontal, and the other is a transition region which exists between storgage region and
uniform reach upstream.

Flood propagation through backwater reaches is gen-rally estimated by the graphical solu-
tion of storage equation under assuming that any deformation of the discharge hydrograph does
not occur in the transition region.

The above treatment has practically sufficient accuracy for the case having a large storage
region such as a large reservoir, but it has no good accuracy for the case that the transition
region has much effect.

The authors studied the propagation of flood wave in such a case, and discussed the
various kinds of characteristics such as the length of storage reach, deformation of stage and
of discharge hydrograph, stage-discharge relationship and celerity of propagation of stage

max. and of discharge max..
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Table 1. Extent of Experiment.
No. of Base Discharge Max. Discharge Duration Time Weir o
Experiment (1/s) (1/s) (min)
1—1 30 5 042
1-2 5 40 5 0.59
1-3 50 10 0.34
2—1 30 5 Height 10cm
2—2 5 40
2—3 50 10 Breadth 60 cm
8—1 80 5 Height 15cm
3—2 5 40 5
3—3 50 10 Breadth 60 cm
Height 10cm
4 5 30 5 Breadth 30 cm

Bed Slope {=1/500, a=\/I'_j (0)/g/% H(t) : Depth

Table 2. Measuring station.

2(1) for Exp. 1~Exp. 3

2(2) for Exp. 4

Goton Yo PR TOR o T S o [P T T o
1 17(m) 1 17(m)
2 32 2 34

3 56

3 56 4 68
4 73 5 78
5 98 6 88
7 98

6 119 g 110
7 143(133)* 9 120
S 10 143

* . for the Experiment No. 1 e

INERHL S 2 &S ICE—AKEIZICDNT, BEET 1CBHEORBEITIE - /oo EOMEILKEE EHNE
LD 144m L L, S 10cm BLY 15em OKELMEE LT, EE 10cm OKEEEOHNBHEE Ui,
KALDRLEIE No. 1~No. 3 DEERCK LT3 Table2-1 ([RTHSICDOVTB E R R AKMHEEEL X
CEGHRAUKAATEHEIC K OR U EBR % 20557150, F7c No. 4 OFEEICH L Tid Table 2-2 (C
RETRBIC B TEIRRKMAEEE IC L DT -7 BERIKLAERE b L O EFREURG RN
B O 5% RO ORFIZEORERIMRE200 E Licid e — 2 DREDIERESREICD LAMEEK U
172, BLOZOHBILIBZAENIUDTORATH - T, TOBEICHT BEBEL DM S rDOHE
TRE LD -1 THEH5, BMHICONTIRIBEDENHD SNIEMD oo, LIch - TR EF
WIENESTTRUMKODS, EEE, AiFcH L TiERESIC —(a) 2L, %FHE —(b) 2fFL
TXMLUTE L, 153 No. 6 ORASIIHITICIIE L, No. 7 JEIFICE O TEDILWIZERTIE *=133m,
BOHZEAICHLTIE x=143m TH B0, BHEIC2OTIROEND x=143m & L7-,
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Fig. 1(1). Water-stage hydrograph (Exp. 3-2(a)). Fig. 1(2).

Water-stage hydrograph (Exp. 2-1(b)).
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Fig. 2. Water-level profile (Exp. 2-1(b)).
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Table 3. Comparison of order of terms in flood equation and value of e.

(1] (2) | (3) | (&) <65H> (6) (7 1;8 - (9) (10)
1y | 92 Hy\? H.,\? (_ OH | 1 59
No.| ¢t | H(cm) Q(?) % (ﬁ) (77) H ) 3 gAi ot ¢
5 2.5 5.0 0 1.09 0.439 0 0 084
6 3.5 35 0.250 1.19 0.632 0.35 0.307 1.40
8 78 30.0 0.192 1.16 0.539 0.162 0.100 1.21
8.30” 8.1 31.0 0 1.12 0.580 0 —0.0577 1.15
3 9 75 27 —0.167 1.06 0.486 —0.135 -0.179 1.03
10 6.5 195 —0.267 0.833 0.386 —0.212 —0.153 0824
11 49 11.5 —0.233 0.754 0.320 —0.191 —0.158 0.686
12 3.6 75 —0.150 0815 0.355 —0.153 —0.118 0.767
13 28 5.0 —0.100 0.779 0.313 —0.105 —0.101 0.684
6 3.2 5.0 0 0.522 0.210 0 0 0.395
6.30 3.3 55 0.360 0.584 0.239 0172 0.14 0.615
8 6.4 20.0 0.240 0927 0.422 0.202 0.336 1.105
9 77 27.0 0.128 0.970 0.449 0.115 0.0736 0871
5 10 8.2 26.0 0 0.751 0.344 0 —0.0692 0.515
11 74 215 —0.198 0.672 0317 —0.126 —0.0958 0.564
12 6.2 16.5 —0.197 0.681 0.323 —0.127 —0.103 0.564
14 44 9.0 —0.158 0.605 0.286 —0.0904 —0.0800 0.460
16 3.6 55 —0.646 0.449 0.185 —0.239 —0.0277 0.320
6.30 74 5.0 0 0.0425 0.0170 0 0 0.025
7 7.6 55 0.448 0.0482 0.0197 0.0170 0.07 0.083
8 10.0 175 0.800 0.185 0.0952 0.136 0.163 0.139
9 12.2 25.0 0.268 0.205 0.0967 0.0518 0.0639 0.132
6 9.30 12.5 27.0 0.0926| 0.227 0.105 0.0195 0.0136 0.130
10 125 26.5 —0.0590 0.216 0.101 —0.0119 —0.0397 0.095
10.30 12.25 25.0 —0.184 0.203 0.0954 —0.0351 —0.0405 0.113
11 119 225 —0.238 0.170 0.0835 —0.0397 —0.0595 0.075
12 108 175 —0.341 0.157 0.0674 —0.0460 —0.0617 0.080
13 9.7 13.0 —0.412 0.121 0.0523 —0.0431 —0.0584 0.057
7 124 5.0 0 0.0090 0.00358 0 0 0.005
7.30 131 75 2.19 0.0168 0.00753 0.0329 0.054 0.03
8 14.5 135 1.61 0.0359 0.0195 0.0627 0.107 0.062
8.30 159 19.0 0.837 0.0563 0.0249 0.0415 0.0892 0.080
9 16.8 24.0 0.456 0.0720 0.0340 0.0310 0.0506 0.060
9.30 17.2 26.0 0.165 0.0790 0.0373 0.0123 0.0247 0.057
10 17.4 27.0 —0.064 0.0840 0.0390 —0.00501 0 0.050
7 10.30 171 26.0 —0.230 0.0806 0.0379 —0.0174 —0.0249 0.036
11 16.7 235 —0.391 0.0725 0.0328 —0.0256 —0.0595 0.007
12 15.5 185 —0.461 0.0561 0.0257 —0.0237 —0.0366 0.017
13 14.6 135 —0.432 0.0356 0.0164 —0.0142 —0.0388 0
14 13.8 10.0 —0.517 0.0307 0.0111 —0.0115 —0.0291 0.001
15 131 75 —0.524 0.0170 0.00741 —0.00777 —0.0216 0
16 12.7 6.0 —0.208 0.0125 0.00518 —0.00215 —0.0112 0
17 12.6 5.0 —0.126 0.0086 0.00344 —0.000867 0 0
18 125 5.0 —0.062 0.0087 0.00351 —0.000439 0 0
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