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Analysis of Hydraulic Characteristics by Sediment Protection
Weir on Natural River Estuary
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<Abstract>

This study examines the effects of removal of the sediment protection weir at
Taehwa river mouth on hydraulic and around river environment considering the fact
that the effects of the sediment protection weir which is installed to protect water
level drop of Ulsan harbor caused by sediments according to flood in Taehwa river,
Dong-chun, and so forth may add water quality contamination by flow stagnance in
normal and drought period and accumulation of pollutants. The result is as follows.
First, it 1s estimated from the examination of variation characteristics water depth
and level for Taehwa river before and after removal of the sediment protection weir
that about 0.0lm of water depth down according to removal of the sediment
protection weir occurs when low flow runs between the sediment protection weir
which is located about 2.3km away from the estuary and Samho-gyo which is about
90km away from the sediment protection weir, and about 0.01~0.56m(directly
upstream point of the sediment protection weir 0.56m, Myongchon-gyo 0.14m,
Ulsan-gyo 0.03m, and Taehwa-gyo 0.02m) downs when design flood flows between
the sediment protection weir and the upstream of Taehwa-gyo which is 10km away
from the sediment protection weir. Therefore, it is thought that variation of
hydraulic characteristics of water depth down and so on according to removal of the
sediment protection weir is slight because water depth variation is only about lcm
between directly upstream point of the sediment protection weir and Samho-gyo.
Next, 1t 1s estimated from the examination of variation characteristics of flow
velocity for Taehwa river before and after removal of the sediment protection weir
that about 0.01m/s of flow velocity increase occurs between the directly upstream
point of the sediment protection weir which is about 2.4km away from the estuary
and the directly upstream point of Samho-gyo when low flow runs, and about 0.0
1~0.44m/s increases between the sediment protection weir and Samho-gyo when
design flood flows. Therefore, riverbed erosion by the increased flow velocity is
concerned but 1t 1s thought that the concern about riverbed erosion is not great
because the mean velocity is about 0.07~1.36m/s when low flow runs, and about
1.02~241m/s when design flood flows for the sector which experiences the flow
velocity variation,
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Table 1. Hydraulic Variation Characteristics for Taehwa River Before & After Removal of the Sediment
Protection Weir.

Low Flow Design Floods
Distance{m) Waler Depthim) Velocitylmys) Waler LevellEL.m) Water Depthim) Velocitylmys) Water LevellEL.m)
Maintenance | Removal |[Mainlenance| HRemoval |Malntenance| PRemoval |[Maintenance| Removal |Maintenance| Removal |Maintenance| Remowval
00 3.70 3.70 04 04 -10 -.10 5.26 5.26 1.80 1.80 1.46 1.46
800.00 4.10 4.10 03 03 -10 -.10 6.03 6.03 1.46 1.46 1.83 1.83
1300.00 2.80 2.80 04 04 -10 -.10 4.87 487 1.58 1.58 1.97 1.97
1800.00 3.70 3.70 04 04 - 10 -10 5.94 594 1.58 1.58 2.14 2.14
2300.00 5.00 5.00 04 04 - 10 - 10 7.39 7.39 |.68 | .68 2.29 2.29
2320.00 1.25 . 07 - -10 - 3.61 = 1.93 - 2.26 =
2321.30 13 - a7 = =12 = 2.89 - 4.08 - 2.04 -
2323.30 2.51 2.50 10 10 -09 -.10 5.39 4.83 1.83 2.18 2.79 223
2400.00 1.61 1.60 13 14 -09 =10 451 3.96 1.97 241 2.81 2.26
2600.00 1.53 1.52 15 16 - 07 -08 4.71 4.40 2.06 2.3 31 2.80
2800.00 1.14 1.13 1 A7 - 06 - 07 4.62 442 1 .87 1.99 342 3.22
3000.00 1.7 1.16 25 26 -.03 -.04 483 4.69 2.03 2.12 3.63 3.49
3200.00 1.50 1.49 A7 A7 00 -.01 54| 5.30 1.67 1.72 3.91 3.80
3400.00 1.62 1.61 A9 19 02 (4] 5.66 557 1.79 1.84 4.06 3.97
3600.00 273 272 10 10 03 02 6.95 6.88 |.44 1.46 4.25 4.18
36800.00 4.03 4.02 09 09 03 02 B.32 8.25 1.68 1.71 432 4.25
4000.00 3.33 332 A2 12 03 02 1. 71.65 1.78 1.81 4.41 4.35
4200.00 283 2.82 1 A1 03 02 1.32 7.25 | .83 1.86 4.52 4.45
4400.00 3.53 352 10 A0 03 02 8.13 8.07 1.77 1.79 4 63 4.57
4500.00 243 2.43 A2 2 03 03 7.13 7.08 1.78 1.81 4.73 4.68
4800.00 2.34 2.33 A3 A3 04 03 T.14 7.09 1.76 1.78 4.84 4.79
5000.00 2.04 203 12 A2 04 03 6.97 693 1.59 1.61 4.97 4,93
5200.00 2.14 2.14 A3 13 04 04 7.16 7.12 | 57 1.58 5.06 502
5400.00 1.756 1.74 15 15 05 04 6.85 6.81 1.63 1.64 5.15 511
5600.00 2.06 205 A5 15 06 05 1.25 7.21 1.65 1.66 525 521
5800.00 1.57 1.56 13 13 o7 06 6.85 6.82 1.58 1.59 5.35 5.32
6000.00 1.37 1.37 16 16 o7 o7 6.73 6.70 1.61 1.63 5.43 5.40
6200.00 1.09 1.08 24 24 09 08 6.53 6.50 1.55 1.56 5.53 5.50
6400.00 1.80 1.80 14 14 10 10 1.32 71.29 1.51 1.52 5.62 559
6600.00 1.61 1.61 14 14 & | 1 7.19 717 1.55 1.56 5.69 5.67
6800.00 1.62 1.61 16 16 12 1 1.27 7.24 1.60 1.61 577 574
J7000.00 1.73 1.72 16 A7 13 A2 7.46 7.43 1.57 1.58 5.86 583
7200.00 2.14 2.13 15 15 14 13 7.96 7.94 1.38 1.39 5.96 594
7400.00 1.65 .65 21 21 15 15 7.53 7.51 1.35 1.36 6.03 6.01
J600.00 B8.65 B.65 07 07 15 15 14 .62 14.60 1.07 1.08 6.12 6.10
T7800.00 2.35 2.35 A7 A7 15 A5 8.37 B.35 1.01 1.02 6.17 6.15
8000.00 217 2.16 18 .18 A7 6 B.20 B.18 1.15 1.16 6.20 6.18
8200.00 2.57 2.57 AT A7 A7 A7 B.64 B.62 1.28 1.29 6.24 6.22
8400.00 527 5.27 09 09 A7 A7 11.41 11.40 1.12 1.13 6.31 6.30
B600.00 288 287 23 23 18 A7 9.06 9.04 1.32 1.33 6.36 6.34
BB00.00 2.19 2.19 27 27 19 19 B.44 B.43 1.35 1.36 6.44 6.43
9000.00 1.43 1.42 .35 35 23 22 1.73 1.72 1.35 1.36 6.53 6.52
9200.00 1.97 1.97 26 26 27 27 B8.31 8.30 1.32 1.32 6.61 6.60
9400.00 1.79 1.79 23 23 29 29 8.16 B.15 1.55 1.55 6.66 6.65
9600.00 3.20 3.20 A7 18 30 30 9.64 963 1.80 1.80 6.74 6.73
G800.00 231 2.3 19 19 K K} B8.90 8.89 1.38 1.38 6.90 6.89
10000.00 2.42 241 15 A5 32 31 9.06 9.05 1.45 1.45 6.96 6.95
10200.00 3.12 3.12 14 14 32 32 9.84 9.83 1.42 1.43 71.04 71.03
10400.00 2.23 2.22 20 20 A3 a2 9.01 9.00 .99 1.59 7.1 /.10
10600.00 333 3.33 15 15 33 23 10,20 10.20 1.58 1.58 7.20 7.20
1 0800.00 1.94 1.94 28 28 34 34 8.89 B.88 1.71 1.71 71.29 7.28
11000.00 89 B9 36 36 39 39 192 7.92 1.52 1.52 1.42 7.42
11200.00 1.34 1.34 22 23 44 44 8.39 B.39 1.58 1.58 7.49 7.49
11400.00 .36 36 1.34 1.36 46 A6 7.43 7.43 20 2.02 7.53 753
11610.00 388 3.88 A0 10 56 56 11.04 11.04 1.50 1.50 1.72 1.72
1 1860.00 1.63 1.63 2.41 2.41 B6 B 8.97 B.96 1.87 1.87 7.78 1.77
12020.00 3.76 3.76 58 58 1.05 1.05 10.54 10.53 2.38 2.38 7.83 782
12230.00 2.50 2.50 A3 A3 1.1 .1 9.54 9.53 1.55 1.55 B.15 8.14
12430.00 7.03 7.03 02 02 1.1 .11 14.16 14.16 1.28 1.28 8.24 8.24
12630.00 6.42 6.41 03 03 1.11 .11 13.52 13.52 1.89 1.89 822 B.22
12790.00 3.76 3.76 10 A0 1:11 1.11 10.89 10.88 2.4 2.34 B.24 8.23
13020.00 2.78 2.78 o7 a7 i1 1.11 10.12 10.11 2.12 2.12 B.45 8.44
13230.00 2.93 293 h 11 .1 1.11 10.38 10.38 2.24 2.24 B.56 8.56
13440.00 2.01 2.01 19 19 1.12 1.12 9.58 9.58 247 2.47 8.69 8.69
13610.00 43 43 1.54 1.54 1.46 1.46 1.77 1.77 2.91 2.91 B8.80 8.80
1.3750.00 60 60 58 58 2.83 2.83 6.85 6.85 2.57 2.57 9.08 9.08
14015.00 65 b5 3 3 3.18 J.18 6.85 6.85 2.76 2.76 0938 638
14215.00 1.62 |.62 19 19 3.22 3.22 8.00 8.00 2.74 2.75 9.60 9.60
14395.00 A8 48 58 58 325 3.25 6.98 6.98 2.B1 2.81 9.75 9.75
14625.00 1./0 1.70 29 .29 345 3.45 8.36 836 2.16 2.16 0.1 10.11
14820.00 A7 47 1.36 1.36 4.25 4.25 6.33 6.33 3.18 3.18 10.11 10.11
15020.00 1.97 1.97 20 20 4.40 4.40 7.90 7.90 3.84 3.84 10.33 10.33
15200.00 g1 e 58 58 443 4.43 737 1.37 2.72 272 11.09 11.09
1541000 1.35 1.35 45 45 4.52 4,52 8.06 8.06 3.27 327 11.23 11.23
1562500 1.71 1.71 26 26 457 4 57 8.56 B.56 3.61 3.61 11.42 11.42
15785.00 1.51 1.51 53 53 4.60 4.60 8.81 B.B1 2.87 287 11.90 11.90
15935.00 3.94 394 08 08 4 62 4 62 11.49 11.49 2.35 2.35 1217 12.17
16175.00 1.56 1.56 26 26 4.62 4.62 9.22 9.22 2.77 2.77 12.28 12.28
16415.00 058 0.58 1.77 .77 573 573 1.07 1.07 4.26 4.26 12.22 12.22
16650.00 0.53 053 52 52 7.05 71.05 6.27 6.27 4.25 4.25 12.79 12.79
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(a) Low Flow Condition

IFig. 11 Flow Velocity Variation Characleristics for
Taehwa River Before & After Removal of the
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Fig. 11 Flow Velocity Variation Charactleristics for
Taehwa River Before & Afier Removal of Lhe
Sediment Protection Weir(b).

(3) 954 Wshi-4

HPARE. AA A - 3o ® 3t} el gt
M3 5AS HER A Tablel ¥ Fig.12
HESR npe} o] WALR HAA A5
FolAl o] A9 Wk tel A °f 2.3kmol
A &) g WAL R 2 K E] 2F9.00 kmell 91Ag 4%
272 ¢F 1lem AR A9 Holx = Zos
AEHUL. E£3 AYITrF w3kAe WAR
HAAN Ag T W3 AR ESEH ¢F 10
kmﬂ*ll A5+ elstar AF7bA °F 1~56cm A
2 Ao Yolx = AR FHEHAL
ﬂl"a}ﬂ} 2ol WhAlR. HA A - ol g 54

9 e

c}]] A

Table 1(Cont.). Hydraulic Variation Characteristics for Taehwa River Before & After Removal of the

Sediment Protection Weir

— ar— -

Low Flow 3 Design Floods —
Distance{m) Waler Depth{m) Velocity(mys) Water LevellEL.m) Water Depthim) Velocity(rm/s) Water LevellEL.m)
Maintenance| Removal |Maintenance| Removal | Maintenance Removal | Maintenance | Hemoval Maintenance | Removal |Mainlenance | Hemoval
166820.00 | .66 | .66 46 46 1.23 T.23 7.60 760 5.09 5.09 13.17 1347
17015.00 2.01 2.01 24 .24 1.29 71.29 9.21 9.21 3.08 3.08 14.49 14.49
17235.00 1.74 1.74 45 45 7.35 7.35 9.09 9.09 3.14 d.14 14.70 14.70
17435.00 a7 37 1.42 1.42 8.37 B.37 6.90 6.90 .15 3.15 14.90 14.9%)
17655,00 &7 &7 74 74 10.51 10.51 5.60 5.60 5.81 5.81 15.44 15.44
17855.00 1.70 1.70 26 26 10,61 10.61 B.23 8.23 3.83 3.83 17.14 17.14
18065.00 B2 B2 48 48 10.66 10.66 1.56 1.56 4.42 4.42 | 7.40 17.40
18255.00 54 94 B3 A3 11.02 11.02 B.O5 B.05 3.53 3.53 18.13 18.13
1 8445.00 212 2.12 29 29 11.15 11.15 9.34 9.34 3.58 3.58 18.37 18.37
| 8680.00 514 5.14 03 03 11.15 11.15 12.98 1298 2.04 2.04 18.99 18.99
18610.00 329 3,29 09 8 11.15 11.15 11.22 11.22 1.99 1.99 19.08 19.08
19060.00 42 42 1.67 1.57 11.20 11.20 B.32 B.32 2.23 223 19,10 19,10
19280.00 4.90 4.90 06 06 11.34 11.34 12.85 12.85 1.76 1.76 19.29 19,29
19510.00 26 26 117 1.17 12.62 12.62 7.01 7.01 1.94 1.94 19.37 19.37
19640.00 63 63 58 .58 13.77 13.77 6.20 6.20 2.90 290 19.34 19.34
19840.00 1.03 1.03 43 43 14.24 14.24 6.37 6.37 3.65 365 19.58 19.58
20050.00 1.10 .10 32 32 14.40 14.40 6.86 6.86 3.12 312 20.16 2016
20245.00 79 79 32 32 14,50 14.50 6.64 6.64 3.92 3.92 20.35 20.35
20445.00 A7 A7 52 52 14.70 14.70 6.83 6.83 2.9 2.94 21.06 21.06
20675.00 64 64 1.78 1.78 17.03 17.03 5.06 5.06 2.80 2.80 21.45 2145
20825.00 A8 48 39 33 17.69 17.69 4.49 4.49 WA 3.71 21.70 21,70
21065.00 82 A2 A3 43 17.94 17.94 553 5.53 3.58 3.58 22 65 22 65
2128500 .74 3./ 25 25 17.98 17.98 9.15 9.15 2.76 276 23.39 23.349
2147500 +.27 1.27 1.38 1.38 17.95 17.95 7.03 7.03 263 2.63 23.71 23.71
21685.00 53 a3 g2 92 20.56 20.56 3.86 3.86 4 .36 4.36 23.89 23.89
21895.00 83 89 A6 A6 21.39 21.39 4.72 4.72 3.90 3.90 2522 2622
22055.00 254 2.54 13 43 21.41 21.41 7.19 7.19 2.94 2.94 26.06 26.06
22290.00 31 31 1.53 1.53 21.89 21.89 4 81 481 3.09 3.09 26.39 26.39
22510.00 1.16 1.16 39 39 22.36 22.36 5.65 565 3.94 3.54 26.85 26.85
22730.00 1.26 1.26 35 35 2246 22.46 6.69 6.69 3.06 3.06 27.89 27.89

68 -




VIR O R M B AR EE A4 A3 (2001.2)

o] RBIEAE 4% A, WAlR FAR Q
3 e M3} B} EFslke A
dol FeH oy, A {3HA] wAbR
AAR QAF FHEN dae HeA BES
A e (H714E, FHHAE YT oF
MM A 20 B £AH1995) F, £ o
FolFe] Agk7] 10~40cm, *°}7] 10~50 cm
D Adoj7] 10~100cmE 7|8 & 7S 3 =
7l fle Aos wad, aey gstgFu
A Ere HdE AEsFY fFYS WA
of AR FAMAEULE F438 vld g
W QEAFE din| o] & 4 91& Aot

Mooy [—e— Wiiw B

cE - WHE BA
h
%

oy
_ r

m el ¥ Ll 00 1 PR

Bgos SapeEL mi
&

s — — e r—— — — e —

T HEia )

(a) Low Flow Condition
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Fig. 12 Water Level Variation Characteristics for
Taehwa River Before & After Removal of the

Sediment Protection Weir.
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