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Abstract

Sayeon dam is the one that is structured in 1965 and supplying residential water in Ulsan. The hill located
within the reservoir near the entrance of the dam spillway plays a role as a natural Dike. According to
the recent surveys on change of sediment and effective volume of water kept in store, the latter that
decreased 2.92% from twenty million tons and the former increased just 1.65m. In this survey we
examined the application of SED-2D model using measured data of Sayeon dam sediment. In addition we
surveyed the inflow control and the water depth to be kept when installing small hydraulic structure
similar to Dike around the dam reservoir entrance. To do this, we simulated the hydraulic effects and
sediment on the conditions eliminating the hill or installing the structure higher than it. The controlling
effects of present hill or adding small hydraulic structure on it was found, though the changes of the
measure was not large.

Keywords : Sayeon dam, sedimentation, hydraulic structure (Dike), SED-2D model
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Fig. 1. Reservoir State near Sayeon Dam
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2005 year 2015 year 2065 year
Effective Storage (m”) 20,000,000 19,725,345 18,364,070
Table 2. Altitude Near the Spillway
2005 year 2015 year 2065 year
Empirical Area-Reduction Method EL. 2557m EL. 30.27m
SED-2D EL. 27.90m EL. 32.19m
Table 3. Sediment Calculation
Altitude (m) Water Surface Area (m®) | Total Storage (m®) Sediment (m®) Remarks
24 - -
25.65 0 0 Min. Altitude
26 535 9 16,628
30 62,597 126,358 76,104
35 174,555 719,238 118,749
40 371,717 2,084,918 268,514
45 633,240 4,597,311 486,902 LWL
50 1,128,344 9,001,271 814,555
52 1,294,627 11,424,242 771,545
55 1,567,297 15,717,128 843,564
60 1,961,394 24,538,856 376,788 M.W.L
63.2 2,208,411 31,210,544 210,411 F.W.L
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Fig. 3. Result Comparison of Sediment Survey near the Dam
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Fig. 4. Grain Size Accumulation Curve of Sayeon Dam
Table 4. Input Value in General Information of SED-2D
Items Input Value Remarks
CLASSA grain size (mm) 0.0434
Specific gravity 2.716
Grain shape factor 0.67
Characteristic deposition length factor 1.00
Characteristic erosion length factor 10.00
Thickness 1.00
Sand grain roughness 1.00
Sand grain size (mm) 1.10
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n 0.031

Fig. 5. Comparison Positions of Simulation

Table 6. Boundary Condition of Inflow River to Sayeon Dam

. . 9 Normal Season Boundary Flood Season Boundary
River Blafhn ez (ol Condition (m®/w) Condition (m®/s)
Bangok 12.0 3.0 285
Deagok 113.0 28.1 267.8

Table 7. Maximum Velocity of Cross Sectional Present State

Maximum Velocity for each Frequency(m/s)

Cross Section Long-term Runoff 50 yr 100 yr 200 yr
(267.8 m’/s) (723.0 m*/s) (7791 m’/s) (833.2m%/s)

No. 0 0.419 1.259 1.325 1.385

No. 1 0.081 0.222 0.238 0.252

No. 2 0.071 0.172 0.186 0.260

No. 3 0.006 0.093 0.086 0.068

No. 4 0.051 0.147 0.155 0.164

$4645 H125% 20134F 124

1163



T WMshs A4 92 Ao Btk sHA|R No. 0
AR o2 Fo R B AR o] A7 tEht
3 9lo] Fig. 29} 22 opite] T2 G AAHo] A5
el BA#go Fgd ez sdEd

4.2 ElAF 24

19651 ¥ A4 #2013 EAREl tigk ADzAt
ool Ark ASArmete] M vlag S8 7=
of Wt FAF AEE 50dE VIEeR Bel SED-2D
mPow woskgith. SED-2D L frAlolgat ahd
AES mod & gl 23k RaR dEjA glom, fat
o1& At FHR ootk 7H stell ek
I e 7 7 Akl @ Bels R
itk 2Rl g7iehdwEe] mel 3 ol g1l vt
of waw A4 shde] wiEe] B%E WA Kk Al
Spxzlo] glo] ARl s MsrelE F7] 9l
Ae AGARE Bl TSejokshe wAlFe] 2els 9l
o AFEE WS 3784 Al el Fig. 59 vrekdl
S/ Al i HAbeS mo] dglen, 1 Avhs

Figs. 6~8 % Table
gTrzE

10~12¢} 22t} o

A% o5

il

2 AR ek A% BN Alo]

b Sl Aew yeskod xE AAHE i)
HAL A Evs e Aog gty sAnt 9 FH<4e
Bro] A5pA SAU B B EAS 248 935

421 s&Efol| thet E AL 2o

Figs. 1 and 201 YR wpe} Zro] A=]ujel] ofito] 2l
= & el gk 50 = 7=l o8 EAkS 29
stlom 1 A¥= Fig 6 2 Table 102 2t} Table 10

of w2 Hi 3812~6.727m =o]9] EX o] TAs=
Zﬂoi 01]25] r/], 1965L:] H zz D‘r/\]g]. 201315 24u1
ZAF Bk Apsol] ofebH | of R FZo A oF 165
me] o] WA=, ko= 500 Foll= oF 440
me] HAo] dAs oz o duXut X 501d F<te
B vlaie thh B 3ow dAdEnh g
No. 2 AH2 oFiks F343 o3 A5A] ] AvkzQl o
HO R 5847me] EAo] WA= 1o ® Uit o]
+=No. 0 & Nol :LELT_’NO 3% No. 4 5 A+ €7
5 FEZolu i Y A - B o] oF F ol o]
A= A2 YER ofit A - Fo] el ok
A2 FAHEL

Table 8. Cross Sectional Maximum Velocity in Eliminating the Hill

Maximum Velocity of Flow by Frequency (m/s)
Cross Section Long-term Runoff 50 yr 100 yr 200 yr
(267.8 m’/s) (723.0 m’/s) (779.1 m*/s) (833.2m’%s)
No. 0 0.394 1.251 1.315 1.375
No. 1 0.074 0.214 0.228 0.243
No. 2 0.072 0.166 0.179 0.250
No. 3 0.014 0.096 0.089 0.073
No. 4 0.050 0.144 0.157 0.163

Table 9. Cross Sectional Maximum Velocity in Installing Structure EL.48m at the Hill

Maximum Velocity of Flow by Frequency(m/s)
Cross Section Long-term Runoff 50 yr 100 yr 200 yr
(267.8 m%/s) (723.0 m’/s) (779.1 m*/s) (833.2m%s)
No. 0 0.420 1.264 1.330 1.391
No. 1 0.083 0.227 0.231 0.258
No. 2 0.060 0.177 0.190 0.267
No. 3 0.008 0.019 0.082 0.069
No. 4 0.051 0.143 0.154 0.164
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Table 10. Comparison of river bed Changes after 50 years from the Present State

. Comparison of Change on Simulation (m)
Cross Section
Minimum Maximum Mean Remarks
No. 0 0.272 7.425 4128
No. 1 0.269 7.430 4.402
No. 2 0.950 7.457 5.847
No. 3 0.213 4317 2.335
No. 4 0.261 8.355 3.808

Table 11. Comparison of River Bed Changes after 50 Years in Eliminating the Hill (EL.30 m)

Comparison of Change on Simulation (m)
Cross Section
Minimum Maximum Mean Remarks
No. 0 0.286 7.670 4.260
No. 1 0.284 7.661 4536
No. 2 0.983 7.762 6.227
No. 3 0.231 4674 2.527
No. 4 0.262 8.361 3.812
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Table 12. Comparison of River Bed Changes after 50 Years in Installing the Structure (EL.48 m)

Comparison of Change on Simulation(m)

Cross Section —
Minimum

Maximum

Mean Remarks

0.273

7.381

4122

0.270

7.345

4.372

0.956

7.454

5925

0.220

4.420

2.534

0.249

8.182

3.722

No. 0

Legend

Before

After

0 | 2

Fig. 8. Sediment after 50 Years in Installing the
Structure (EL. 48 m)
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