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Analysis for the Effectiveness of Sedimentation Reduction Using the Channel

Contraction Method at the Estuary Barrage
A 2/dH s/ 2 2~
Ji, Un / Kim, Gwon Han / Yeo, Woon Kwang

Abstract

In this study, the methods of sedimentation reduction for the estuary barrage were analyzed using the
CCHEZ2D bed change model. Especially, the effectiveness of sediment dredging currently applied in the
field was evaluated quantitatively and also the channel contraction method which is a substitute method
was analyzed for the Nakdong River Estuary Barrage (NREB). The numerical model was calibrated and
validated for the sediment transport equations and transport modes. In the NREB case, the Ackers and
White formula and bed load type was the most similar to the field condition. As a results of the dredging
simulation, there was the sedimentation reduction effect of 0.2m in the bed changes. Furthermore, the
analysis result of the channel contraction method represented that the sedimentation reduction effects of
the average 0.4m and the maximum 2.0 m were produced.

Keywords : nakdong river estuary barrage, CCHE2D model, sediment reduction, numerical modeling,

dredging effect, channel contration
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Fig. 1. Study Reach of the Lower Nakdong River

o7} 7FsstthE Aotk (A2 5, 2010). 2 AFdA =
AT AT ALTRAA ] PN E 455 2l
A AP 2 2 fratelds FEl] S flel thkst
AbF 213 frAtelE FE7E A8 7s e CCHE2D .9
283139tk Wu et al. (2000) 343} SEDTRA Module
(Garbrecht et al. 199) 32> CCHEZD R34 Ak
% o] Pe =R Ko7t 7hssly] wiitel] i w=EollA=
AR FrAE o] AEf 8o RF 7Fedk Ackers
and White (1973) 213} Engelund and Hansen (1967) &
20HS A3k o] T T2 23k P E B4
7Vg ol o] &= fAMEF A F A 22 Engelund and
Hansen (1967) 822 a}x19] “Alol&ol| 7|zste] 7l
H Zolm Ackers and White (1973) &4 A% ol
A d FelE 712 m JidE 3ot

274 55 A4 ST BolE 9%
TR FALN A Z57] M3 &77] ¥ Echo Sounder$}
EPSE ol&ste] dRlow 73 AE o]&a3irk
S 20m Ao R TUsA Al o FX| R
Ao %= o]Z wkdslo] Mesh 114& 20m HE & Uiy
o gt o A=A e JITFS Has}surh
=gy A8 ARZE CCHE2D Aol A48 4= e
Random Interpolation 7153} Triangulation Interpola-
tion, Structured Interpolation 71H & 289] jwd 4
ol A FH 3= Structured Interpolationg AH&-35ke] #3
A2 E 17 stk 289 Mesh ARk 712 3270, A=
150702 % 4800708] AApeo.2 5aisich. ®elrlahe
7] A AGEFo] AAE 7S AHoR st T
7] & A @S] AAE 7IZHAE Relaksinh 20021
o] 792002 7TEHE 11€714], 2007de] A= 4€
B 10897102 2o7|te g sto] A3y =9 ghol

Lol

tlo 4o do L o

W44 1% 20114 1A

2 (AE 5, 08)E ol gakglom o
o ZEASE 2008 FERE TS
AT (BT, 20090914 4 Manning
of ngke 0023 A §3kick. EFk fiAbe

o STFANFANA AN DEAY F- A B
ANE ST RFALTAL, 1995). ANE A
ool Eq. ()3} 2o, ol 2g3te] s Fl of

gk frAbES Ak
Q, = 0.224987 Q™5 (1

ol71AM, @, (tons/day) e FAFES BAEH, Q (mY/s)E
freFs YERTh

3. CCHE2D =¥eo| Al &HYZ4 |
FAIOIS el HEH

£ Ao A= CCHE2D 285 ©]-8-3F] Ackers and
White (1973)¢} Engelund and Hansen (1967) 3-21& 21§

33, fatold WEIRE AFAL F0AL, BRA) o5 @
02 77 Agelel Al SpaERels S
F 1 Anke Az sl 3 v BAe) ol
ST A7) Zholv] M BAS 919 ws} 2A5e
FAVE B} fALol S Feloleh, Al EFEA 2 fatol
% ool vjg $A=Ee] WAL 93 200 AF 2
A el FRARE B8TG0r HF AF el

33



2007d A= 7 AHE-E ST < A3 Ets s E Bo| ATe Aold AdE
Ei:qlﬁol _E.}\/\]_%._Z_Uﬂ:‘ e}
3.1 RAY BA o RAlS el M EE AN RS Sdsh A
o fatold Fulel AL sl 20024 79
59 0100 o8] $AE FEFSTEIA) A e LA AA FEAVY (Fig. 23 $5713 S3
Ho) §AFFAT fAlolFFelol U e Fus  AFYS AEF 3PEE v a»}%— QECE D
WA A4S UEA A8 £ 2718 SPMER A3k Figs. 4@ and 4Ab)olm] F-fAtolE Fele] A5
o] A3}, Engelund and Hansen (1967) -8-2]& %83} 19| sl B4 == o] A vehd o AfAleld &
Ao M= AR AN AR BT ol Blo] A9 FAPE et shRel A FfrAteld FE Bk
Aol A shgasel was ge Ao vegtt & el o =) vehds P nath Bl
(Fig. 3). WHd, Ackers and White (1973) 3212 283} Aok frAbels FE M-S 98l B Adel A 11
2 ME A PN HH Gajo] wasiglon] o] 9 Z¥ FUWS S0m (HFOE Hlwsl. Fou
B g4o] @ Aol FAF ST FAG gk vl aRAleld FulE A8 s ne Az
14000 2.00
mmm Mean daily discharge (5amrangjing
12000 b —s— Mean daily water level Bamage) ‘ 1.80
160
10000 f 140 =
HE %
E qom | 120 =
> ‘ N
& om0 | 4 o
b oen MM
S oo | e 2
0.40
2000 |
0.20
0 0.00
7124 823 10/22 1121
Date
Fig. 2. Discharge and Water Level Data at the Lower Nakdong River in 2002
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(a) Ackers and White (1973) Formula (b) Engelund and Hansen (1967) Formula
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— — Simulation result (Bed load)
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(b) Comparison of Cross Sections in 1,950 m Upstream of NREB
Fig. 4. Measured and Simulated Results of Bed Change (2002)
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Fig. 5. Discharge and Water Level Data at the Lower Nakdong River in 2007
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(b) Comparison of Cross Sections in 2,600 m Upstream of NREB

Fig. 6. Measured and Simulated Results of Bed Change (2007)
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Table 1. Maximum

and Average Sedimentation Reduction Effect

Bed elevation Bed elevation .
. Channel . . Maximum Averaged
Distance from . without channel with channel . . . .
Contraction . . sedimentation sedimentation
the NREB contraction contraction . .
Rate reduction effect | reduction effect
(Elm) (ElLm)
3,600 m -97m -11.6 m -19m -09m
3,400 m -9.0m -105m -15m -0.7m
3,200 m 15% -85m -98 m -1.3m -0.6m
3,000 m 6.5 % -7.3m -91m -1.8m -09m
2,800 m 11% -6.6 m -86m -2.0m -0.7m
2,600 m 79 % -57m -7.0m -1.3m -04m
2,400 m -5.7m -6.4m -0.7m -0.1m
2,200 m -5.2m -6.0m -0.6m -0.1m
2,000 m -5.6m -6.0m -0.4m -0.1m
1,800 m -6.3m -70m -0.7m -0.1m
1,600 m -8.3m -95m -12m -0.3m
1,400 m -8.7m -9.3m -0.6m -0.3m
1,200 m -6.0m -75m -1.5m -04m
1,000 m -7.8m -89 m -1.1m -0.3m
oA 04m o)’ HAE = Ao= Yepyt) 3t 315 = SAEI g 249 3 ESAE S FHAMA
a7k A gEA) e SRS AR FAINE HAFel 2 7 ilel vha) FHmelE RSO 1 ABL e
A5E A% #9F 5 Uk 7 gk
SE5LS BU A BIHE urk 438 Hes) AR, A A 2L fAbol S Febel Hjg M B
7] 918 ksl o) B wms AAlsH. Fig Mk o002 FEAVES 285 o] A, 5
10(a) and (b)ollA] Blst 4= Qo] MAH o= 132 T-5 AF HERoAE Ackers and White (1973)
Aol A SHES AR} Bt 02me) A o] 1 FHE Ag3kn fAlolS Fuhe LA FuE 4
Elgtor ST bl A Ha 05me] HAPAZE a3rt L3l Ao] A Ao E et on o]E 2007d
ISR S-9To] Felol wls) Aol B 2 Ao A} FRAGE AeT FA RS Fol A2
UERgth ek uaa v, AAA o S EE AT 14 2k,
ol B AA BAste] FAATE T3} e ALE LEL A, G585S @A FE S4aYE £
shom 53] 81%o] aEl ke Faat vlas) Hu) 37] 9190 20024 FEAVT AGARE 2 §5he]
2.0m o]’ H2lo] dojytt). Table 12 X112 A3E 249 FARE Py A4S 1HsHA &
ZF PR B4 g o7 &S H4A%9 & < ®o] Aol Hla| Aol FalE FItllA B
o Hjzolsh 7t TXE A A ol R BT A% = 02m HA% 4AS FAT 5 Uglon] Al Z3
o]& YER Zlolt} skEFa7F HoiQl 2800m # 5ol H FaAHz o] Aot Hit 0.1 me| Aolg B
A A HAAZE 237t TSI ES o 7 Atk o £A4S FIEHA] %S A9, oA R g
W HI Al 27|31 Hls] Hd] 1.1 m o]/ =4
6. 4 = Hi RoR tEhtom FATIE oje we)
TR AANA HA7F ST UERTH
B Rl SRR TRI A HAKL el A, FAMEe) teton FUES o] faje] %S
ohek Aol A 919 COHE2D 28E o) §ale] £ A% BH AT WS 53 Bod A, 3%
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