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Abstract

Frequently occurring flood and drought due to abnormal climate and global warming have
increased the necessity of an effective water resources control and management of river flows.
The various hydraulic structures are constructed in river as part of an effective water resources
management. It is very important to analyse characteristics of flow according to installing
hydraulic structures in this situations. The objective of this study is to investigate the hydraulic
behaviors of flow considering affections of hydraulic structures using 2-D numerical model. To
do this, both RMA-2 model and developed RAM2 model are used to analyse flow phenomena
before and after installation of hydraulic structures in Nakdong river. As a result of, the water
surface elevation at upstream regions increased about 22cm~66cm and the velocity around the
structures sharply increased after installation of structures. The measures for the rise of water
surface at upstream and local scour due to high velocity around the structures must be
established when the structures is constructed.
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weir 11.70 12.24 12.80 13.92
No.174+4 11.65 12.10 12.77 13.80
No.174 11.81 11.66 12.23 12.06 12.94 12.77 13.79 13.81
No.173 11.76 11.61 12.18 12.01 12.87 12.72 13.71 13.76
No.172 11.66 11.54 12.06 11.93 12.77 12.65 13.60 13.62
No.171 11.64 11.53 12.04 11.93 12.75 12.64 13.58 13.60
No.170 11.58 11.53 11.98 11.89 12.71 12.60 13.52 13.58
No.169 11.52 11.49 1191 11.84 12.65 12.56 13.45 13.48
No.168 11.35 11.45 11.73 11.69 12.44 12.42 13.26 13.24
No.167 11.32 11.33 11.66 11.66 12.37 12.36 13.19 13.19
No.166 11.30 11.30 11.66 11.66 12.37 12.37 13.19 13.19
No.165 11.29 11.29 11.66 11.66 12.37 12.37 13.19 13.19

H 4, 2t ARl OS2 AX| H - = HHE RK(m/s)

. 50yr 100yr 200yr 500yr
wonto TUgad | mag | AAd | A% | aAd | 4AF | aAd | A
No.181 1.66 1.66 1.74 173 1.77 1.82 1.81 1.80
No.180 1.79 1.70 1.87 1.78 1.89 1.85 1.93 1.84
No.179 1.64 1.60 1.71 1.67 1.74 1.74 1.78 1.74
No.178 1.60 1.59 1.68 1.66 1.71 1.74 1.76 1.74
No.177 173 1.77 1.81 1.86 1.85 1.96 191 1.96
No.176 2.13 2.11 2.24 2.21 2.29 2.32 2.37 234
No.175 2.08 2.26 2.21 2.40 2.28 2.60 2.39 2.58
weir 4.49 4.67 493 4.98
No.174+4 1.84 2.01 2.12 2.14
No.174 1.94 1.98 2.06 2.10 212 2.25 2.21 2.25
No.173 2.22 2.23 2.36 2.36 2.43 2.53 2.53 2,54
No.172 2.01 2.40 2.15 2.54 2.24 2.65 2.36 2.69
No.171 2.32 2.29 2.44 241 2.48 2.45 2.55 252
No.170 2.14 2.03 2.27 2.10 2.34 231 2.43 2.33
No.169 2.18 2.30 2.33 2.44 2.40 2.58 251 2.61
No.168 291 2.57 3.08 273 3.15 2.87 3.24 2.92
No.167 2.80 2.79 2.96 2.70 3.02 2.55 3.11 2.85
No.166 2.53 2.59 2.67 2.74 2.69 2.79 276 2.86
No.165 2.59 2.50 2.74 2.66 2.78 2.72 2.86 2.80




2|58 - @719 - sidd / 2XHE £X|2¥E 0I5t +FTAE MR|0| ME s28id S8 FE it 81
15 15 -
soye oy
14 14
E E
@13 @ 13
£ £ 3
;12 — — L Pz = _
1 1
04 — — . 10 ' ) v
80 178 176 174 172 170 168 166 180 178 176 174 172 170 168 166
Station No. Station No.
(a) 509 Hl= (b) 1009 Hl=
15 - 15 -
oy - . sooye
14 14 — kN
E E i o
g 13 | o \_ - d 13 -
e
g 12 - ; 12 -
S s
11 11 -
10 " — . ) 10 . ) . .
180 178 176 174 172 170 168 166 180 178 176 174 172 170 168 166
Station No. Station No.
(c) 200 RI&= (d) 5009 Hl=
J 17, B dX|of| mE sheeedy
AAo] ¥ A= A & & o vk e 3 404 K= vie} o] §459] Hfoll= Ko
AAJsl7] Aol shd 9] 9171 AlA 8] stRrTes A RZ Qsto] AR HAIH o= f50] 25
AR S AR U A ] 2 AR 4 sl e fel o
HE gFon obH RN No, 1819042 491 AT AL BA & ok, ok wef ke v
7F 5081 &= AMYellAl= 0.22m7}F Akl Ho A HfE2 B AR 3o ta F7hstaL
1009 HIEolAE 0.23m, 2004 WZoA = U & UL E AR AHY fojRel B4
0.25m, 5009 ®l&=olA+= 0.66me 917k A5 Zw FHA = B AR Tof f&o] 28 A F
SHe A% 1% 4 Gtk ol Bl 1 ARG Alshe 5o ndol ek 42 ¢ 4 9)
2w P%—‘%OHAH SH90) o QA AE )% Bl B FAE Badd 144 B0z <
b oes o BeE, Eak B olRo] Ao o £ETRE shvo] F3Hel AB HHo] u
L 2004 W72 1t o 700m AL wel o Ae Aoz gk, 13 178 B AA A - o)
oz Qo) A F 9 ohe asks RS ohATIe) 4918 bl Ao X 39) 3ol §
o 4 Gl 500d HIES] Aol A FO 9] Asbl mo| HA= alste] F49)e) el o
7 om 7l Qlot 2 Walh gl AS o TXke] AR WA RS ulAE A B 8
4 9}, o]F ol K ARl wE shRR 429l F ), B8 AA]517] Aoll= sl =97 A4
dg 99 B9l BAlE g Aew wek ol SpEoR 248 SPSHe AL BT 4 9




Ag, W AA) B GO R A ARAHE 5
WA, 1 SR Ao ® AH F 5
97k T gaPAG O F7bsh glont 2
gl 2 ¢ 4 Ut

=
el Aot gAE Pt Hgsta 1
ATE A&2] W RMA-2 2370 v - HES
Foto] ol AEAZ dSsdlen, HE =Y
& o] gato] E R EY A T2 s s E]
o W3ls A8t Ao At
£ QoFsld ot 2t

=1 7] fiste] A 1kl ot

Ao At mo| Aug 7|ES HE TR
3 A1 9 A3 3 vuE
%E}Oﬂn} E-J A3} RAM2 &

1o oo
it
R
=2
=)
gl
ofi
ol
2

rE
il
o
Hml
Qﬂ
N
4o
ol
ol
a
9
offl
ol
T ok Hdo fof DO
_FJ 12 o H

Ut
(@)
(@)
[am
¢

H‘I

Aol cfefo] 2912 A3
(3) tAFT2re] B AR] Aol 2907} SRS
] u'o]-xﬂ O],l. H /H;(] —,—?—2%4

$87} 22em~66cm A3t
i 0]E E3| B AXA] AR
oOrYA] HEZ}F Q3 Zlog
_(])_

ofr
i
; J«u
]

_L,

o
N

>
O

oy 2

lo

2 30 O*

ot ;2

b
10
o,

)
ETi
2

ICICHEATES- B
o] Tha AT B
o golne; Tz
e A2 Seld 4 919

S EHC’HAH T2 AlZolu HA4

o
_E
>
:|o
b

ol
-

ook Ho 4y M of U
U=

R

B3

ox

4 o

oY ox of Jg

A
o
ook <4

w
©
i

7F AR Eojop & Ao & ke

24t 2

2 Aqe e A6t A9 A4

S 7| ATl A e AR 214)7] 2
Elo] AL S “RAM2 23 9] g7l
M5 (@AM E2-3-3)0) <Jal] =] A5t

Hu_ai

ox

4 1)

a
b i

ok

e, 258, L85, T, 2009, AAsHA
A kSR AelE Hfz ARAT 71
of 7 (O Eﬁu AE Wyl - AR, o
4, 42(10), 973-988

E538}3] 173-176.

AL, 2L A, 2009, ¥R
oo JLRE Az 93t 4=g]st
2009¥= ShEaEs] =1, dEAtd
53], 858-862.

AR, JAE o]%e. HAL 2000, FHE &

S A £3FERA O A

3@ 718-722.

HHE, 1982, frEtaaio] ot koAl o] EAL
olF FAHEY, WIESI=wA, 202),
847-8517.

AN, 7AFE(2000) Petrov—Galerkin 7|8 o] 2]

o skl A 9 ofF—2hil 34, HiRtESRS)
3] =24, 20@2-B), 45-53.

Akanbi, A.A. and Katopodes, N.D., 1988,
Model for flood propagation on initially
dry land, Journal of Hydraulics Engineering,
ASCE, 16, 489-505.



b
o>
t
ot
N
of
ro
X
re
~
N
S
TE
1+
ﬂ
[

Alam, M.M. and Bhuiyan, M.A., 1995,
Collocation finite element simulation of
dam-break flows, Journal of Hydraulics
Engineering, ASCE, 121(2), 118-128.

Berger, R.C., 1993, A Finite Element Scheme
Shock Capturing, Technical Report HL-
93-12

King, I.P. and Norton, W.R., 1978, Recent
application of RMA’s finite element
models for two-dimensional hydrodynamics
and water quality. Finite Elements in
Water Resources Pentech Press, 81-99.

Norton, W.R., 1980, EBMUD Hydrodynamic
and water quality models for San
Francisco bay, Resources Management
Associates, 1-260.

Stockstill, R.L. and Berger, R.C., 2000, Simulation
of flow in hydraulic structures using
ADH, ERDC/CHL CHETN-IX-4, 1-7.

Stockstill, RL. and Berger, R.C., 1994, A Two-

Dimensional Flow Model for High-

Velocity Channels, Technical Report
REMR-HY-12

Syme, W.J., 2001, Modeling of bends and
hydraulic structures in a two-dimensional
scheme, Proc. of Conference on Hydraulics
in Civil Engineering., Australia, 2-13.

Zienkiewicz, O.C. and Codina, R., 1996, A
general algorithm for compressible and
incompressible flow-Part I. The split,
characteristic based scheme, Int. J. for
Numerical Methods in Fluids, 20, 869-
885.

Zienkiewicz, O.C., Nithiarasu, P., Codina, R.,
and Vazquez, M., 1999, The characteristic
based split procedure: An efficient and
accurate algorithm for fluid problems,
Int. J. for Numerical Methods in Fluids,
31, 359-392.

ZZHORE 11, 11,16



