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Energy Dissipation of Inflow in the Upstream Channel of
Sluice Gate of Tidal Barrier Dam
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Jo, Jin-hoon, Park, Sang-hyun

Abstract -

Energy dissipation of inflow in the upstream channel of sluice gate in Sihwa tidal
barrier dam was estimated by hydraulic model study for the preliminary step to
examine the erodibility of channel. The sluice gates is operated not only during the
ebb tide but also during the rising tide, so that the water quality in the lake is
controlled. Due to the frequent operation of sluice gates the rocky bottom of
upstream channel was partially scoured. Recently the bottom of upstream channel was
reinforced with under water concrete to prevent the bottom from scouring.

Field investigation was performed for the model calibration and the highest
mesured velocity was 11.0m/s at the upstream apron of gate.

Before the reinforcement of bottom, maximum energy dissipation was 40.5kW/m,
and the average value for all gates was 27.5kW/m. After the reinforcement of
bottom, the energy dissipation was lessen in 30~40% than before.

It was forseen that the apron layer might be extended and reinforced enough to
mitigate the rapid inflow in the upstream channel of sluice gate where several scour
holes in the weathered rock foundation was seen.
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(Table 1) Measured velocities on the apron area(27m)
No Time WL of WL of Diffg;-noe Gate Tis) | T28) T(s) Velocity
: Lake(m) Sea(m) i No. (m/s)
1 15:33 -1.283 -1.200 0.083 4 9.06 8.91 8.985 3.005
2 15:42 -1.268 -0.800 0.468 4 6.54 6.62 6.58 4103
3 16:20 -1.200 0.900 2.100 4 474 471 4725 5714
4 16:22 -1.200 0.900 2.100 1 538 522 53 5.094
5 16:25 ~-1.190 1.000 2.190 8 437 424 4305 6.272
6 16:45 -1.170 1.350 2520 4 266 257 2615 10.325
(Table 2) Measured velocities on the upstream area of apron(18.8m)
WL of WL of WL Velocity
No. | Time Lake(m) Sea(m) lef?r::-z)nce Gate No.| Ti(s) | T2(s) T(s) (vs)
1 17:41 -1.070 2.700 3.770 4 1.81 1.89 1.85 10.162
2 17:42 -1.070 2.700 3.770 1 174 201 1.88 10.027
3 17:50 -1.030 3.100 4.130 4 1.46 1.77 1.62 11.641
4 17:56 ~-1.020 3.200 4220 1 1.86 205 196 9616
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(Table 3) Measured velocities on the reinforced area(30.0m)

WL )
) WL of WL of ] Velocity

No. Time Lake(m) Sea(m) thf((el;e]a)nce Gate No.| Ti(s) | T2(s) T(s) (m/s)
1 15:50 -1.260 -0.080 1.180 4 87 874 8.72 3.440
2 16:30 -1.230 0.800 2.030 4 6.38 6.16 6.27 4785
3 16:47 -1.150 1.500 2650 4 7.02 6.92 6.97 4304
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(Table 4) Modelling cases and conditions

Reinforcement WL of Sea(m) val'(l;(g) Gate Opening Case Numbers
20 -10 Gate 7 and 8 Closed Case A-2-a

Before (Condition 2) Gate 1 and 2 Closed Case A-2-¢
(Condition A) 40 10 Gate 7 and 8 Closed Case A-3-a
(Condition 3) ' Gate 1 and 2 Closed Case A-3-¢

20 Gate 7 and 8 Closed Case B-2-a

After (Condition 2) -10 Gate 1 and 2 Closed Case B-2-C
(Condition B) 40 Gate 7 and 8 Closed Case B-3-a
(Condition 3) o Gate 1 and 2 Closed Case B-3-c
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