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A Study on Flood Discharge Capacity and Hydraulic Characteristic
of Labyrinth Weir as a Side-Channel Spillway
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Park, Sae Hoon / Moon, Young-Il

Abstract

The small and medium sized dams have the fill dam type of a lot of occasions, which are often
weak in cases of major floods. For this reason, although a countermeasure is in great need, due to
the importance of the facilities and financial situations, no direct safety measures have been taken. In
this study, in order to minimize construction expenditure for practical safety measures in cases of
major floods, the overflow section of spillway has been analyzed focusing on how the overflow
capacity will increase in the case of partially rebuilding a part of the overflow section of spillway
favorable for hydraulic conditions. The Labyrinth weir and movable weir was chosen for
reconstruction models of the overflow section. Moreover, for analyzing the after-effects of the
reconstruction, a small scale dam was temporarily chosen for various experiments such as the
hydraulic model testing and the three dimension numerical evaluation through the use of Flow-3D.

keywords : Side-channel Spillway, Linear Weir, Labyrinth Weir, FLOW-3D, Nappe Interference,
Submergence, Headwater Ratio, Rating Curve, Reservoir Routing
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Table 1. Specifications of 5 Dams
. Area Effective Storage | Height Length Type of Length of
Dams Location (k) (10,000 m) (m) (m) | Spillway | Spillway(m)
Daesooho | (¥eongbuk 11.30 300.0 29 240 Side 53
Uljin Channel
) Gyeongbuk Side
Mabuk Pohang 16.00 550.3 46.3 286 Channel 67
Yeongyon | Cveongbuk | sg a0 696.1 20.8 203 Side 192
Pohang Channel
Wonnam | <hunebuk 75.70 8335 26.7 205 Side 150
Eumseong Channel
Jeonnam Side
Guangju Damyang 43.60 1,520.0 25 505 Channel 60
vk Ao A&t 9o vigdEAd 9 ot=A ] ALk HrE= 8% 3k 3 vl&-(magnification), & F&
Al A SEE F2IA7]7] S8 EEe] B gas Aol(L,=4a+2B)et #H(W)<e] vl(L,/W)& 2022 Hay
Abgslar 9tk FLOW-3DE  7]1¥ FDM(Finite and Taylor(1970)7} xﬂ/\] & oabzlol ujg AT ool
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Table 2. Specifications of Labyrinth Weir by 5 Dams
e L. Shape of e a B t n P L W
. ¢ L /W
Classification Labyrinth ©) (m) (m) (m) @ | (m) (m) W/P .
Daesooho Trapezoid 25 1.32 9.31 0.9 5 15 24 12.0 8 2.0
Mabuk Trapezoid 15 19 17.33 7 5 1.2 | 423 15.2 127 2.8
Yeongyon | Trapezoid 18 152 10.6 " 185 | 14 | 273 | 113 8.1 2.4
Wonnam Triangle 12 - 275 " 12 15 55 139 9.3 4.0
Guangju Trapezoid 20 15 14.25 7 5 1.6 345 145 9.1 2.4
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Table 3. Initial and Boundary Condition for Numerical Analysis

Classification Wi G Stage(EL. m) - Initial and Boundary Condition for Upstream DTSR G
(EL. m) (EL. m)
Daesooho 645 65.0 655 66.0 66.5 66.9 675 68.0
Reservoir
Mabuk 164.3 1650 | 1655 | 1660 | 16645 | 1670 | 1675 168.3
Reservoirr
Yeongyon 573 58.0 585 59.0 595 60.0 60.5 61.0 615
Reservoir
Wonnam 115.7 1165 | 1170 | 1175 | 1180 | 1190 119.0
Reservoir
Guangju 746 752 75.8 76.4 770 776 782 784 784
Reservoir
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Fig. 3. Velocity Distribution of Labyrinth Weir
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(a) Linear Weir, Q=220.6 m®/s(weir length=53 m)

(Daesooho, Design Flood 66.0 m)

(b) Labyrinth Weir, Q=266.4 m*/s(weir length=120 m)
Fig. 4. Comparison of Overflow Aspects between Linear and Labyrinth Weir
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Fig. 5. Water Stage and Discharge Curve by 3D Numerical Analysis for 5 Dams
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Table 4. Comparison of Water Stage and Discharge by Numerical Analysis and Hydraulic Model
Experiments(Daesooho)

Water Level Linear Weir(m/s) Labyrinth Weir(m/s)
(m) Flow-3D Hydraulic Model Flow-3D Hydraulic Model
64.50 0.0 0.0 0.0 0.0
65.00 35.2 30.3 60.2 50.3
65.50 105.0 105.0 168.9 155.0
66.00 220.6 222.1 266.4 261.7
66.50 3055 319.1 3245 3219
66.90 364.0 371.2 357.8 3732
67.50 3749 402.8 402.2 4249
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Table 5. Estimation of Flood Discharge by 5 Dams

L Design Flood Simulated Flood Discharge(m/s)
Classification |_. . :

Discharge(m/s)| Duration(h) 100 yr 200 yr 500 yr PMF

Daesooho 207 6 153 190 251.4 436
Mabuk 313.87 6 243.0 269.7 305.6 5485
Yeongyon 543.2 9 689.4 770.3 877.4 1,560.4
Wonnam - 15 544.0 596.8 682.2 1,575.3
Guangju 495 6 546.7 600.7 675.4 1,599.1
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Table 6. Result of Reservoir Routing at Linear Weir and Labyrinth Weir
Classification Daesooho | Mabuk | Yeongyon | Wonnam | Guangju
Effective Discharge (10,000m) 300 550.3 696.1 833.5 1,520
Initial Stage (Normal Water Level, m) 64.50 164.30 57.30 115.70 74.60
Linear Weir 65.76 165.64 58.72 117.12 76.48
200yt Flood Labyrinth Weir 65.49 165.42 58.41 116.50 76.22
Frequency | poquction of Stage | 027 0.22 0.31 0.62 0.26
(% rate) (21.4%) (16.4%) (21.8%) (43.7%) (13.8%)
Linear Weir 66.0 165.78 58.88 117.24 76.69
The Highest| 500yr Flood Labyrinth Weir 65.75 165.55 58.58 116.65 76.40
Stage (m) | Frequency | poqiction of Stage | 0.25 0.23 0.30 0.59 0.29
(% rate) (16.7%) (15.5%) (19.0%) (38.3%) (13.9%)
Linear Weir 66.9 166.90 59.93
Labyrinth Weir 66.67 166.66 59.77
PMF Overflow | Overflow
Reduction of Stage 0.23 0.24 0.16
(% rate) (9.6%) (9.2%) (6.1%)
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Fig. 9. Result of Reservoir Routing at Linear Weir and Labyrinth Weir(Continued)
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