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Abstract

The bed change analysis near the opening gate of a dam or weir to release deposited sediments have been conducted
mostly using the numerical models. However, the use of unverified input parameters in the numerical model is able to
produce the different results with natural and real conditions. Also, the bed changes near the opening gate of a dam or weir
calculated with a numerical model could be varied depending on the geometry extent included the downstream area with
supercritical flow in the model. In addition, the different time steps could provide different results in the bed change
calculation, even though other conditions such as input parameters, geometries, and total simulation time were same.
Therefore, in this study, hydraulic experiments were performed to validate the eddy viscosity coefficient which is the one of
important input parameters in the RMA2 model and relevant to variation of simulation results. The bed changes were
calculated using the SED2D model based on flow results calculated in the RMA2 model with the verified and selected eddy
viscosity coefficient and also compared with experimental results. The bed changes near the opening gate were
underestimated in the numerical model comparing with experimental results except only the numerical case without the
modeling section of sediment release pipe and downstream area where the supercritical flow was produced. For the
simulation of minimum time steps, different shapes of scour hole were produced in numerical and physical modeling.
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Table 1. Experimental cases for eddy viscosity coefficients
Case Flovg rate Downstream Slope # of mesh Eddy viscosity coez:fﬁcient range

(m’/s) depth (m) (%) points (N-sec/m”)

4020 1 ~ 500

CASE 1 0.06 0.3 1 8042 1 ~ 500
16995 1 ~350

4020 1 ~ 1000

CASE 2 0.06 0.4 1 8042 1 ~ 1000
16995 1 ~ 500

4020 1 ~ 1000

CASE 3 0.06 0.3 0 8042 1 ~ 1000
16995 1 ~ 500

4020 1 ~ 500

CASE 4 0.04 0.3 1 8042 1 ~ 500
16995 1 ~350

4020 1 ~ 1000

CASE 5 0.04 0.4 1 8042 1 ~ 1000
16995 1 ~ 500

4020 1 ~ 1000

CASE 6 0.04 0.3 0 8042 1 ~ 1000
16995 1 ~ 500
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Table 2. Experimental cases for the bed change analysis near the opening gate for sediment release

No. Case Entrance bottom height Slope Flov&; rate Downstream depth
(m) (o) (m'/s) (m)
1 C086 0.00 0.8 0.06
2 C084 0.00 0.8 0.04
3 C046 0.00 0.4 0.06
4 C044 0.00 0.4 0.04
5 C386 0.03 0.8 0.06
6 C384 0.03 0.8 0.04
7 C346 0.03 0.4 0.06 03
8 C344 0.03 0.4 0.04
9 C686 0.06 0.8 0.06
10 Co84 0.06 0.8 0.04
11 C646 0.06 0.4 0.06
12 C644 0.06 0.4 0.04
e EAI) AT AR 2 mob Astglek B 48 stk
A ARl 9] sHHE BoE 9iRt A SPAAS EAE % R die

BAXAE TP U} FUTHTable 2) 2710
2 estglon s E3F AdolA AEHE
e 2712} FUgH 594A7(0.53 mm)S AR
t}. Crank-Nicholson OFF2 Default 4191 0.67-S 242t
AREEE o FYElE FRARs T 4 AA| AR
R} Z2 2702 AR FUEE FRAL
7F e Ao g Al o AR Rl
ARE s Ao R Stk ARG 100
m’/secE AM5HY O 217045 %= Rubey 2] of] ]3]
AAE 0.0764 m/sE ARE-3FATE

al
=

4. AFEAT 2N

Zat

HHA? FUROAML] SERQ

4.1, 2RSS

Hardy 5(2000) A2} 27|219] Qe el
oba A0 Ao g o] BAju op e}
Ao wAo] ¥ £& AW Molzriar shlrk
B Ao A AR 1HA o] S 1] 91 3
50) AAY Fhol T obAAe §43t 4
Aol T2 97 B4 ANSIEon el mg Ay

B3] Lk Aol vlaste] X mool A AA] 4
) WA 7hg uae @ake AEsks oba A

A

f=
KX
=
2]

HiARE oA O] f52 2 E
A5 1 m AN o] Gt of 3u) whE A Urebg
3L 2 8FF 0.5 m A|of| A 52 ol A
A2 oFo] Fo s ExfaehH vehd A4S &
o Ut A oriE EEdd 2554 Aot &
2| & ojof| x| R AIE IS A7 FUeE A
oA EZS 4 B 44T 1 @S T o) 4]
g W APARY] AxH 4o we} of=A] yeht
7] wj&of] ARFA 4= 4,0207, 8,0427), 16,9957]12] A
Fxdol wet A ASE thFsAl SR 7| H A
FA AHolA S|P AT A 5
AN v stolet,

CASE 1°] tigt AaE Fig. 3o Yetfiglon &
O] A3} CASE 194 AR 4= 4,0207H2] A5 Y 73
el PAE Aol A2 75 ghol AR o
‘AT 10.693, LT =4l tigt e AdAlG—=
7.389= AFE|lom Bt 9.04120 Ao FAES]
oh A2 8,04270 Y - | R gAY f5 H
SA417}H AT gro] Wl B AR 2zt
6.617, 7.7890]1 H 8.7030]) 11, ARFAS= 16,995
7Hell tisliAE A 242 9.262, 6.3160]1L
Hat 7.789 = FA =] QI



1156

oA . olFd . 2 & - o]y

O

Table 3. Hydraulic experimental results for the analysis of eddy viscosity coefficients

1 m upstream Sediment release pipe 0.5 m downstream
Case Vel. Depth Vel. Depth Vel. Depth
(m/s) (m) (m/s) (m) (m/s) (m)
CASE 1 0.258 0.270 0.882 0.240 0.196 0.248
CASE 2 0.198 0.349 0.600 0.331 0.128 0.342
CASE 3 0.211 0.318 0.720 0.290 0.145 0.293
CASE 4 0.202 0.252 0.677 0.240 0.124 0.245
CASE 5 0.146 0.347 0.459 0.344 0.090 0.351
CASE 6 0.157 0.318 0.720 0.290 0.141 0.297
0.4 0.8 0.4 o8
y = —0.0349Ln(x) + 0.3407 N A
T I o I
0.3 0.6 - 03 0,6 -
gn_zs """""""" s f\;\ 025 [7TSTIRIIAI AT 05 \E
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015 A T e 03 3 E 015 [ e A e 03 §
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0.35
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6316 | | 9262
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R*="0748 0§
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o
100 1000
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(c) Number of mash points: 16,995

Fig. 3. Numerical modeling results for CASE 1
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Fig. 4. Number of mash points and eddy viscosity coefficients.

Table 4. Eddy viscosity coefficients calculated for experimental
cases of the bed change analysis near the opening
gate for sediment release

Flow Rate Slope Eddy viscosity coefficient

(m’/s) (%) (N-sec/m’)
0.4 9.22
0.06
0.8 8.79
0.4 7.83
0.04
0.8 7.22
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Fig. 5. Numerical and experimental results of velocity and water depth profiles.
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Fig. 6. Froude number distribution of C686(Flow direction
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Fig. 8. Numerical and experimental results of the maximum
scour depth near the opening gate for sediment
release.
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9 C686 12.6 850 245 450
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12 C644 10.8 1000 24.5 450
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Fig. 10. Experimental and numerical results of scour hole range with fixed time steps (24.5 sec).
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