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Water channel system diagram of A trunk line,
B branch line and C branch line

Fig.2 A B KA
Hydrology longitudinal figure of A trunk line
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Fig3 B 3o K BRAEIT
Hydrology longitudinal figure of B branch line

Figd C 3o KBRAEIT
Hydrology longitudinal figure of C branch line
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Table 1 i@kt & Wit OFEIT
The dimension of facilities structure and flow rate
A FRf
2% v K% No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 | No.10 | No.11 | No.12 | No.13
EE 33 | 3275 | 3.275 4 3 3 3 3 3 3 3 3 3
& 2 2 2 2.3 2 25 25 25 25 25 25 25 4.25
) 5.9 416 | 5.46 6.5 7 7.4 73 5.95 73 595 | 755 | 7.25 8
— YK JE R 190.6 | 183.6 | 176.8 | 166.35 | 158.273 | 154.067 | 149.194 | 146.7 |141.743 | 138.139 | 132.993 | 128.627 | 122.35
e e THR | 191.2 185 | 178.25 | 167.903 | 159.55 | 156.695 | 150.04 | 147.969 | 144 |139.443 |135.493 | 130.57 | 124.05
WK 1.931 | 1.832 | 1.745 | 1.661 | 1.516 | 1.516 | 1.516 | 1516 | 1479 | 1.422 | 1.422 | 1333 | 1.476
oK 0.068 | 0.087 | 0.084 | 0.112 | 0.000 | 0.000 | 0.000 | 0.037 | 0.057 | 0.000 | 0050 | 0.024 | 0.177
— I 2 3.275 2 2.3 2 25 25 25 25 25 2 25 4
[ 4.85 2.9 45 555 | 595 | 5784 | 6.046 | 4.699 | 6.086 | 4724 | 6344 | 4302 73
£ 33 | 3275 | 3275 3 3 3 3 3 3 3 3 3 3
& 2 2 2 2.3 2 25 25 25 25 25 25 25 4.25
[ 5.9 416 | 546 6.8 7 7.4 73 5.95 73 595 | 755 | 7.25 8
ZUOKAE JE = 190.6 | 183.6 | 177.7 | 166.35 | 158.273 | 154.067 | 149.194 | 146.7 |141.743 | 138.139 | 132.993 | 128.627 | 122.35
RS TES | 1912 | 185 | 176.8 | 167.903 | 159.55 | 155.367 | 150.579 | 147.862 | 142.943 |0.664482| 134.193 | 130.57 | 124.05
S 7K 1.863 | 1.745 | 1.661 | 1.549 | 1.516 | 1.516 | 1.516 | 1479 | 1422 | 1.422 | 1372 | 1550 | 1.299
Gy K 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
B =i
VA No.14 | No.15 | No.16 | No.17 | No.18 | No.19 | No.20 | No.21 | No.22
o) 453 2.52 253 25 25 2 2 2 1.35
& 2.01 2.52 2.51 25 2.75 2 15 15 5
o) 6.924 | 6.487 | 5583 6.25 6.9 7.34 5.9 6.4 7.35
— YA = 1209 | 1181 |116.917 | 1142 | 1132 | 111.06 | 1105 | 107.96 | 105.4
RS TES | 1221 | 1198 | 118.034 | 1153 | 1143 | 11216 | 1115 | 108.96 | 106.3
K 0.794 | 0635 | 0626 | 0.618 | 0.592 | 0.554 | 0.488 | 0.403 | 0.251
o3 7K 0.000 | 0.009 | 0.008 | 0.026 | 0.038 | 0.066 | 0.053 | 0.152 | 0.050
— j 2.01 2.52 251 2.5 25 2 15 2 5
= 5.608 | 5.187 | 4.406 4.85 55 5.94 45 5 5.8
o) 2.03 2.52 2.52 25 25 25 2 25 2.1
i 2.01 252 2,51 25 2.75 2 15 15 5
) 6.924 | 6.487 | 5583 6.25 6.9 7.34 5.9 6.4 7.35
ZUIRAY T 1209 | 1181 |116.917 | 1142 | 113.2 | 111.06 | 110.05 | 107.96 | 105.4
W& TR | 1221 | 1193 | 118.031 | 1153 | 1143 | 112.06 | 111.5 | 108.96 | 106.3
7K 0.794 | 0626 | 0618 | 0.592 | 0.554 | 0.488 | 0.435 | 0.251 | 0.201
Gr K 0.159 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
C
Ay 4% No.23 | No.24 | No.25 | No.26 | No.27
£ 2.54 25 25 25 2
& 2 2 2 2 25
S 8303 | 5572 | 6.689 6.76 8.36
— YK JE 117.504 | 117.37 | 114.505 | 112.357 | 110.058
Wl TE R | 118.884 | 118.434 | 115.47 | 113.457 | 111.158
JHIK 0.505 | 0505 | 0.505 | 0.437 | 0.431
SRR 0.000 | 0.000 | 0.068 | 0.006 | 0.000
b ja‘ 2 2 2 2 25
= 7.008 | 4272 | 5389 | 5702 | 7.156
£ 1.99 2 2 2.02 4
i 2 2 2 2 25
S 8303 | 5572 | 6.689 6.76 8.36
ZUOKAE JE 117.504 | 117.37 | 114.505 | 112.357 | 110.058
BehiE THE | 120.329 | 118.434 | 115.47 | 113.457 | 111.158
KR 0.505 | 0505 | 0.437 | 0431 | 0431
Gy K 0.000 | 0.000 | 0.000 | 0.000 | 0.297
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Fig5 A% v Nk
The structure of the stand
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Time series change of the water-level in the surging phenomenon
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Table 2 BB L 72 IREYBLR o JE 0 Bk 12k

Frequency characteristics of observed surging phenomenon
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The element which formed the water channel structure of the U-tube
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The open type pipeline system in which
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Fig.9 A iR JE I 50
Frequency characteristics of the A trunk line

Fig.10 B SZH# o I KU
Frequency characteristics of the B branch line

Fig.1l  C 3C# o B IR E
Frequency characteristics of the C branch line
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Fig.12 A BHE 0 JE P JURE
Frequency characteristics of the A trunk line

Fig.13 B SZHE o R
Frequency characteristics of the B branch line

Fig.14 C o BRI
Frequency characteristics of the C branch line
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Frequency characteristics of the A trunk line

Fig.16 B S I U1
Frequency characteristics of the B branch line



[ AT - SR - MR BRI 24— T2 5 4 754 75 4 » OIRBIB 1R F o FHF0F 52 199

Fig.17 C SR o JH i 54

Frequency characteristics of the C branch line
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A Case Study on Prevention Effect of Surging Phenomenon in
Open Type Pipeline by Regulating Reservoir

TANAKA Yoshikazu, MUKAI Akie and TARUYA Hiroyuki

Summary

In the open type pipeline, there is a case in which surging phenomenon is generated in proportion to the condition
of structure and flow rate of water channel in usual water management. The surging phenomenon made unstable of water
pressure in the stand and pipe line, and the diversion efficiency is made to lower. In addition, it is made to overflow from
the stand, and the secondary damage to the circumference is caused. Using the frequency response method, whether
surging phenomenon between stands in the open type pipeline attenuates or amplifies were examined. It was got that the
surging phenomenon of the upstream could prevent the effect on the downstream by the Regulating Reservoir from the
result of the frequency response method. However, if a little quantity water overflow to downstream without passing via
the regulating reservoir, trunk line tends to amplify surging phenomenon in the branch line of the downstream.

Keywords : Open type pipeline, surging phenomenon, regulating reservoir, frequency response method,
fast Fourier transform, Laplace transform



