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Numerical Analysis for Bed Changes in the Upstream Channel due to the

Installation of Sediment Release Openings in the Flood Control Dam

AN 2 EBY Y e
Ji, Un / Son, Kwang Ik / Kim, Munmo

Abstract

Sediment release openings or pipes are installed in the flood control dam constructed to reduce flood
damages, which are to allow water and sediments pass through the dam and to prevent flow blockage
and sedimentation in the upstream area of the dam. The Hantan River Flood Control Dam (HRFCD)
has been projected for flood damage reduction and sediment release openings and ecological passages
are considered for the dam design. In this study, sediment deposition due to the construction of
HRFCD was analyzed using the HEC-6 model and compared with the state before the dam
construction with respect to the conditions of the annual mean daily discharge and annual discharge
hydrograph. According to the numerical results, although downstream water levels were changed by
the dam structure, the effects of bed changes were not propagated from the dam over 2 km upstream.
Also, 2D numerical models of RMAZ and SEDZD were used to predict bed changes in the upstream
area with and without sediment release openings. Consequently, it is presented that sediment release
openings decreased maximum deposition height in the upstream channel of the dam.

keywords : numerical modeling, sedimentation, sediment release openings, channel bed changes, flood
control dam

e X

FroE AATID FRaas 20w AEE FReague] A% §4 W /1% ot JRet 5F
Srte] 55 A oAlehn FFZRE FYHE FATE 9 T el HAHE @4e P ) ol
A Ao} gl ARk HASIE Sk Sl A 217 fel Fuls Ae 98 AdsE SRy
el WA AHERE HAHES AGAUL ¥ AT 1349 HEC-6 R8E o] §3l] SRIE
A9 QAR A% W AR HAEES W A4 Aol A v BASgon g 2AR ohet
B HYNES el EFIFEFAS Agate] HARLS mejslglth FARe] Ak W AMZ AT R
S AEE MASEEE SduEe] 9 Yol M AR 2 km TR WA 9 Ao vehdth =8 9 A4

+ AR, BAYSL BRddEe A s
Corresponding Author, Research Professor, Dept. of Civil and Environmental. Engrg., Myongji Univ., Yongin-si, Korea
(e-mail: jiuncivil@gmail.com)

wx FETISEL QA SRS} g
Professor, Dept. of Civil Engrg., Dept. of Civil Engrg., Yeungnam Univ., Gyeongsan-si, Korea
wx 21008 AMA R} T

Professor, Dept. of Construction Information, Shingu College, Seoungnam-si, Korea

4245 H49% 20094 4H 319



F oiAbpe] A ol
g om BEFES
7 Qi Aoz etk

2wl Fus 9 AR

A0 $AZ|, RAF EIE, HiAIT, IS, BF

1. M E

9 AT ESEH FYE e AR W 2 AAM Y 7
AaR e AgA e A HE ZAE oF] gtk
ol AL HA EAlE aiAst] Sl Holup A
Aol gol ARgEE W orE AFAvel 2l
Abg BElH R A7 ske W SRS S8 ¢
TS o83 A 221 Wl Tol Aok 538 A
Aol el FAE Feld 7ol ok A el g
A= 16417] 2=#21ol A D'Rohan(1911)¢ll 23l #&
Aled & AEHoR A7 WUPH S S™ Brandt
(1999), Lai and Shen(1996), Jassen and Shen(1997),
Talebbeydokhti and Naghshieh(2004), Guo et dl
(2004) 5ol oaf AN Fedd B Eid
AEE %H A77E AP gt oleld A

53 ok A AP FRAA =g
AT7F W& 7] wiel] AA] HolAe] wjala
& = Aol ok WA FAA 7EE
1980\ o] % &e] FE Qo i
A}Eﬂié Fan and Jiang(1980)e] ®iA} Zd
= SR FARIE olgale] welg
STk Liu et al.(2004)9] 12HY X282 ajAtd
Abeh Ao A B2 E & sHd ®s), 1elar sk
Aol FrARujALell oJgt BfAbsEe] WEE o557
e JEEen RIS HAE7] ] <
Kurobe 3 Dashidaira ¢+ Unazuki A<5=#]9] &% =}
28 olgdln @7 BEARY HwH A= 4
o etk FeAE £UG@0D0] FAF 17
9 s 2Re el A5A B4 3 A
He molge] 59 SEdl e Aael Wsls
A Ad 5(2006)2> SMS-SED2DE.& S ©
sto] F7Ike] AFAWE] HAREEE oS5t
Wl FAEAS Fhotsto] Ag &7k Haws o
stk Wk EARAZE Aldol wE EARAZE Weh
Els

i
r&r
rr—t.l

2 oh‘,

to o o

320

ZAgge] W Aol AxE wAze] MAEIE A5 N HAnE A

KN
=

W3S o 53t7] 918 22 RMA2 % SED2D =%
= &%

Ao AfEs Fexdenle] 49 & 2 )
b ojoll= At ah skiite] 55 A ojAlstaL
BAFETH FUEE FAPE E S el HAEE
A& WA Sl "ol A AgE} ol wiak
& AAEE gk SelAd s 0 ik ER
sl e v R AT EZE WA A fele
Foll WAE S8l FedFrRddel Add ool
oh FEFESEAUe 718 UEA i g4
FEAS FEA R AYH] vl Bl gt
ahirel 55 B A o] EARle] QLS Akt
ARERE AAstEs skl

w ATelME dederadd Ads Q9 9
ol HAEdS 13 HEC-6 23S og3te] 9 2
el @st vla wAskglen] 58 1 A v
ARkl AR fpell whE wiAbeh St 9 g sk
AsHE 27kl FARGE o]gste] wAsIATE M E
A vl Ak Ao whe sk 4

Rl AL RIS HobsheE SEshant @,

N
rok
rm
0
02
40

2
L
1
2
ko
Io
[T
=
rok
>
P
2
H

19
2 uai‘: J
&
o Lo
N
S
$
=~
X0,
B
]
- ¢
i g N
% o
[N
e =
o X
o du

o &
A
o
ool
N
BN

i
jui)
o

_O‘L
=
fru
(M
i
J
2 4
= ol [
Io
OE —“ ol
U2
o rr
=5
E g
A
§ &
» &
TR
o, §& ¢
ofh b
=
il

=)
fd
%0,
_O|L
I
o
N o2
k]
Jo
I
2
T
v}

Relq AT SAE AERA At

on gEgEEEgdel A4
s

BEKEREERHNE



ARE-3EI T

Location for the Construction of the

Fig. 1.
Hantan Flood Control Dam
1985 1998 2000 2002
PPRGUESURRRS, | SRR, | .. T -
a0 ; - by
" i I HE I e
i ‘Yunchaan Dam 1 Yunchean Dam f 1
- T Construction i {( Removal i
LS i i A
[ ] I e
3, i / ; .
20 ] ! I j ]
] 1 ] ]
" i i i ;

0001 0.o1 0.1 1 1m0 100
Particle Size mm}

Fig. 2. Bed Material Distribution Changes by
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Table 1. Boundary Conditions for Numerical Simulations

Boundary Conditions Gate Opening S
Cases Discharge Downstream Water |Sed. Rel.| Eco Spillwa Tim?
& Stage Pipe |Passage L Y| Duration
Before Dam Dam Water Stage:
Construction | Annual Mean Daily 42.03 EL.m 10, 20, 30,
Discharge: Closed | Closed | Closed |50, and 100
D 28.3m/s Dam Water Stage: years
Construction . . . ' 1 year and
Annual Hydrograph | Variable Water Stages | Variable | Variable | Variable
100 years
Before t.he Annual Mean Daily . 10, 20, 30,
Installation A . Dam Water Stage:

. Discharge: Closed | Closed | Closed |50, and 100
of Sediment 98 3m/s 55.0 EL.m oars
Release Pipe ’ y

Annual Mean Daily . 10, 20, 30,
Discharge: Dam Water Stage: || Open | Closed |50, and 100
2D , 4731 EL.m
After the 28.3mY/s years
Installation
of Sediment
. 200-yr .
Release Pipe Recurrence Flood: Dam Water Stage: Open Closed Open 3 days
, 1144 EL.m
5,943m/s
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Fig. 7. Bed Elevation Changes before the Construction of the Dam (Q = 28.3 m*/s)
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Fig. 8. Bed Elevation Changes after the Construction of the Dam (Q = 28.3 m%s)

Table 2. Classified Annual Discharge Hydrograph

No. Discharge (cms) Water Stage at the Dam (EL.m) Occurrence Days
1 23.2 47.2 316
2 67.6 475 24
3 111.8 47.9 9
4 156.1 48.3 5
5 200.3 48.8 3
6 244.6 495 1
7 288.8 50.2 2
8 377.3 52.0 2
9 465.8 54.1 1
10 642.8 59.6 1
11 864.0 68.8 1
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Table 3. Maximum Bed Changes for the Annual Mean Daily Discharge (28.3 m®s)

Maximum Bed Changes After 10 yrs

After 20 yrs

After 30 yrs | After 50 yrs |After 100 yrs

With the Sediment Release Pipe 2.055 m

2.092 m

2.102 m 2111 m 2120 m

Without the Sediment Release Pipe 1.072 m

1.079 m

1.081 m 1.083 m 1.084 m
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(b) Sediment release openings
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