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Abstract

Sediment from the upstream channel has been deposited near the Nakdong River Estuary Barrage (NREB) due to the mild
slope and decreased velocity. The annual mechanical dredging to ensure the flood capacity has been performed to remove the
deposited sediment. However, the dredging method is not considered as an effective countermeasure due to high cost and long
time to operate. Therefore, many methods for sedimentation reduction have been proposed for NREB. Especially, the channel
contraction method to mitigate sedimentation problem by changing the channel geometry from 2 km to 3 km upstream of
NREB has been recently suggested as an effective countermeasure. However, there is the possibility that the channel
contraction method induces flood level increase compared to original condition. Therefore, it is necessary to investigate
quantitatively the flood level changes in the upstream and downstream section due to the channel contraction method for
NREB. In this study, water level changes by 10% channel contraction of whole width has been evaluated using the HEC-RAS
model and simulated with and without channel contraction for various flood discharge. As a result, water level in the section
where the channel was contracted was decreased by 0.02 m and flood level at the upstream of channel contracted was
increased up to 0.015 m for the 500-year flood.
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Table 1. Flood discharge and water level for boundary

conditions
Frequency Discharge Downstlreej;? water
30-year flood 16,900 m¥/s 2.27 EL.m
50-year flood 18,300 m%s 2.50 EL.m
80-year flood 19,600 m’/s 2.71 EL.m
100-year flood 20,300 m*/s 2.81 EL.m
200-year flood 22,300 m*/s 3.11 ELm
500-year flood 24,900 m*/s 3.11 EL.m
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Fig. 2. Channel contraction section at the upstream channel of NREB.
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Fig. 3. Flow discharge and water elevation data at Gupo Station (2002).
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Fig. 4. Water surface elevation and flood level changes due to channel contraction.
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Table 2. Flood level changes at different sections
Locations
Frequency
discharge No.6 No.7 No.8 No.29 No.54
(239 km) (3.03 km) (3.63 km) (12.14 km) (21.47 km)
30-year flood
(16,900 m3/s) -0.012 m -0.001 m 0.017 m 0.007 m 0.004 m
50-year flood
(18,300 m/s) -0.013 m -0.001 m 0.018 m 0.007 m 0.004 m
80-year flood
(19,600 m/s) -0.014 m -0.002 m 0.019 m 0.008 m 0.004 m
100-year flood
(20,300 m/s) -0.015 m -0.002 m 0.019 m 0.008 m 0.005 m
200-year flood
(22,300 ms/s) -0.016 m -0.003 m 0.020 m 0.009 m 0.005 m
500-year flood -0.020 m -0.005 m 0.025 m 0.01 m 0.005 m

(24,900 m’/s)
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Fig. 7. Comparison of bed changes with and without channel contraction.
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Table 3. Bed changes by different sediment transport equations

Original Condition

After Channel Contraction

Formulas and frequency

Maximum (m)

Minimum (m) Maximum (m) Minimum (m)

1 year +0.005164 -0.10317 +0.00512 -0.10288
Yang (1979) 10 year +0.2631 -0.72208 +0.0263 -0.72153
100 year +0.17722 -3.04353 +0.17708 -3.04658
1 year +0.00426 -0.65152 +0.00386 -0.53964
Ackers and White (1973) 10 year +0.044686 -0.92914 +0.045236 -0.92818
100 year +0.23761 -3.04201 +0.23744 -3.04262
1 year +0.01012 -0.23022 +0.01011 -0.22975
England and Hansen (1967) 10 year +0.04855 -1.35223 +0.04851 -1.35187
100 year +0.21617 -3.04792 +0.21688 -3.04504
1 year +0.00136 -0.04373 +0.00136 -0.04373
Toffaleti (1969) 10 year +0.00684 -0.17255 +0.00683 -0.17368
100 year +0.06483 -0.83368 +0.06583 -0.93399
0] Ay}, 47)9] frAtolE 34 5 Ackers@t White 104, 1009 sMHs HolE HAsilen 425
(1973) T4 AR o 7P 2 6]-%%'1%0] 2y foFshH theat Zth
Sh= 202 et 1009 29| shHs 2o 4 A, 27|14 F AL SEHAE T T F 7
¥ shESEA A 7P 2 EA20.238 m glew, 51 il 7}94 WIS W] R R e fAR AT,
Z4 T 7P 2 B2 0237 mQl Ao Ueldt) © =R 20llA slEsa oM = =917k
E3F S EEA A 7P 2 HAL 3.042 m, BFEEA M EP Ao Uept E3F slEEa 71 A4
T 7P 2 FAL -3.042 mE 3FEZAT SIS ol F=97E 7H A AL ol ARE A
of mAl= P vlu|gt AL Bl & = ot TE Y7 AAE] sl A ERIE = 9l
7 RS Iugim 2o YES Lo 2 HE 12 o, FAA| BOlSEEI oF 21 km7HA] ke vlAl= A
km ®olz A HoA] 7H = HAlo] HhAiElgl oM, O 2 YEptou 39 9sh=0.02 m el 2 k55
T A AR A 71 2 g- o] Walals 7 A& QIgE giFo] 2] o2 A& Fele = lgieh
o= UpERdt =4, sFEEaR QIR REREd 1-r-r] HoS
AR AT, 7P W Wl Rl 30L% SRS S
438 A, BIESA A50] T4 A 22 sk Aol
0.02 m oJstitt. 7Hd #=& ‘E'JE%%TCOJ 500 "=
2 Aol = WS AR ASeRlA Y o] % 0.005 mof|4] 0.015 m Ate]o] F4=¢]
XA 913 et & st Aok shEsas v 3= yEpd 1to] F 75%¢1 A= Yy E 1l
o] sk HHke] =91 H3} 5l s HE Kool | TN E FRESAR QIRk ple] FFe] vt
A= dFe EASHA: SRt E42 98l 30 AS Bl
|, 504, 804, 1004, 2004, 500 ¥l =92k ofja)) AR, SFEZA47) 31l ml A= FaFe &4
139 $=x]mo] 1l HEC-RAS H&2S 0]83}o] Qlaf shESa S Xlﬁé% 83 sPHE 2OS
HOlE AAEIG) o 7F7ke] o] 7jo] T4:9] ¥ AAEE A}, e uiju] WAYEQ1 20031 9] URF 4=
Slo|| m] 2= oJgke BAEGIT) El SPAMHE BA) EA10] 100 FoF A&H ek 7HE3E A, st
S Q& UEALE AR SIS m o] A] 71 A Zz4 A 7P 2 EFL0.238 mYl o, stE=A
33 Aow WehE Salold BAS Bgele] 1d, ¥ 7P 2 HHE 0237 mel Ao vty mEt



57 k50 EAPAS $IR SRS o] glual ul sHaRA o] 1]

A SIS AR 252049 EAAES 9]
3} FFE =4 WIS SIS o E F GFRS v A

o3

AntA o7 S}E2a WHo] 9] et U sk
sl A= FEF HeRE 359 Hstel o
4 Zpo|7F QIARE HshEo] A4 o2 Ao 2 LrERyt
o b Ys st A SR HARG
H}

A 2

AT SESOR A1 ALY el
A1 71341006) ] o = gk

b

o2

fa

Ho

Ackers, P., White, W.R., 1973, Sediment transport: A
new approach and analysis, Journal of Hydraulics
Division, 99(11), 2041-2060.

Engelund, F., Hansen, E.E., 1967, A monograph of
sediment transport in alluvial rivers, Technical
University of Denmark, Copenhagen, 62.

Ji, U., 2006, Numerical Model for Sediment Flushing at
the Nakdong River Estuary Barrage. Ph.D. Dissertation,
Colorado State University, Fort Collins, Colorado,
U.S.A., 47-59.

Ji, U., Julien, P. Y., Park, S. K., 2011, Sediment Flushing
at the Nakdong River Estuary Barrage, Journal of
Hydraulic Engineering, 137(11), 1522-1535.

Ji, U, Kim, G. H., Yeo, W. K., 2011, Analysis for the
Effectiveness of Sedimentation Reduction Using the

rr

FF 24 301

Channel Contraction Method at the Estuary Barrage,
Journal of Korea Water Resources Association, 44(1),
31-40.

Jeong, W. J., Un, J., Yeo, W. K., 2010, Sensitivity
Analysis of Bed Changes for Different Sediment
Transport Formulas Using the HEC-6 Model-The
Lower Nakdong River, Journal of the Environmental
Sciences, 19(10), 1219-1227.

Kim, G.H., 2011, Numerical Analysis for Sedimentation
Reduction Methods at the Upstream Channel of the
Estuary Barrage, Master Dissertation, Myongji
University, Yongin, Korea.

Kim, J. W., Kim, B. J., Kim, W. 1., Ahn, W. S., 2009,
Characteristics of River-Bed Fluctuation for Rapid
Change Channel Width, 2009 Annual Conference
of Korea Water Resources Association, 703-708.

KMOCT, 2009, The Nakdong River Maintenance General
Planning Report, Korean Ministry of Construction
and Transportation No. 2009-315, Korea.

KOWACO, 2008, Nakdong River Estuary Barrage
Maintenance & Management Improvement Research,
Korea Water Resources Corporation, Korea.

KOWACO, 2010, Four Rivers Restoration Project -
Nakdong River (18 Area) Design and Planning
Report, Korea Water Resources Corporation, Korea.

Li, Y. and Ni, J., 2010, Influence of Sediment Transport
on Water Levels in the Middle Yangtze River,
International Water Resources Association, 26(2),
191-196.

Park, S.K., Julien, P.Y., Ji, U. and Ruff, J.F., 2008, Case
Study: Retrofitting Large Bridge Piers on the
Nakdong River, South Korea, Journal of Hydraulic
Engineering, 134(11), 1639-1650.

Toffaleti, F. B., 1969, Definitive computations of sand
discharge in rivers, Journal of the Hydraulics
Division, 95(1), 225-248.

Yang, C. T., 1979, Unit Stream Power Equation for
Total Load, Journal of Hydraulic Division, 40(1)-
(2), 123-138.





