EEKF] BT71% E 1 Taiwan Water Conservancy
RE 112 4 3 HHR Vol. 71, No. 1, March 2023
DOI: 10.6937/TWC.202303_71(1).0004

JER =t G T3 BAAR KX AL o iRz
oo KA 45 HERY Ak F 2 R
Apply Two-dimensional Layer-averaged Model and Theoretical
Orifice Flow Equations to Estimate Desilting Efficiency

S A R o B WMo
FoNG—ZUO LEE STANG—YING CHEN JIHN—SUNG LAT
EARVARRTIiy ==t o N R TR AR (AR H] BT B AR K T RS FTiTE B RS
i) TAEHT LEYEREAME TR A TS
CANE S & b
YIH—CHI TAN HwA—LUNG YU
BT EE KB EYERET A TREER B B KA YRR TR
PHEEIR Bz

ABSTRACT

Due to the influence of geographical and hydrological conditions in Taiwan, the slope
of the reservoir catchment area is steep, and the flow is rapid. Therefore, during the period
of typhoons and heavy rain, a large amount of soil and sand is often washed and deposited
in the reservoir and its upstream channels. The reservoir sedimentation problem decreases
the reservoir storage capacity. In order to ensure water resources utilization and stabilize the
water supply, the prevention and control strategies involve the conservation of the reservoir
catchment area as well as the desilting and dredging of the reservoir. Reservoir desilting and
dredging involve land excavation and dredging in the water. However, the check dam in the
upper reaches of the Zengwen Reservoir is silted up, and the annual sediment volume of
the reservoir is estimated to be 5.6 million cubic meters. To increase the sediment desilting
efficiency of the Zengwen Reservoir, this study considered the dredging in water to construct
a rectangular guiding channel at the bottom of the reservoir in front of the desilting tunnel.
It is expected that during typhoon floods or heavy rains in Zengwen Reservoir, the muddy
water containing refined grains entering the reservoir can pass through the guiding channel at
the bottom of the reservoir. The turbid water flow with high concentration in the reservoir can
be transported to the front of the dam in a concentrated manner, and the desilting tunnel can
effectively discharge the sediment. This approach is expected to reduce sediment deposition
in the reservoir and achieve the goal of sustainable utilization of the reservoir effect. This
study selected two torrential rain and typhoon events as two-dimensional layer-averaged
model (2DLAM) verification cases, and the two-dimensional and three-dimensional bottom
orifice flow theory formula was used to calculate the flow sediment concentration. According
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to the simulation results, estimating the concentration of sediment outflow through the 2D
and 3D bottom orifices formula can reflect the trend of decreasing turbid water in the inflow
recession period. Therefore, it can be used to correct the deficiencies of the 2DLAM in
simulating the inflow recession period in the future. When the length of the guiding channel
reaches Section A-10, the turbid water flow into the reservoir will not be affected by the
topography of Changzhi Creek confluence. Sediment begins to concentrate at the upstream
entrance of the guiding channel and smoothly transport to the desilting tunnel mouth,
effectively discharging sediment out of the Zengwen Reservoir.
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