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ABSTRACT

The Wushe Reservoir, located in Ren'ai Township, Nantou County, was completed in the
48th year. It stands at a height of 114 meters with a total length of 205 meters and a full water
level elevation of 1,005 meters. Its main facilities include a dam, spillway, inlet and outlet,
and sediment flushing tunnel. As of 2021, the reservoir’s sedimentation rate is approximately
75.22%, with sediment accumulation reaching an elevation of 977.52 meters in front of the
dam. In response to sedimentation, the construction of sediment desilting tunnels is crucial,
considering sediment desilting efficiency, construction feasibility, and long-term operation.
This study utilized a 1/40 scale model to simulate the influence of hydrological changes
on sediment desilting efficiency. Experiment scenarios encompassed Q,, Q,,, and Qs, flood
situations, with an initial water level set at 1,002 meters, investigating the sediment desilting
efficiency of the desilting tunnel under different hydrological conditions. Results indicated
sediment desilting efficiencies of approximately 17.54% for Q,, 26.09% for Q,,, and
33.96% for Qs,. Sediment erosion in the reservoir mainly occurred on the right bank, with
decreasing differences in sediment concentration between the left and right banks as inflow
decreased. Sediment deposition within the reservoir began as inflow reduced, but the impact
of hydrological conditions led to shorter sediment transport times and reduced dilution
of inflowing turbid water by initial clear water in the reservoir. Maximum erosion depth
within the bed-load laying area was approximately 2 meters, and the influence of the flow
field at the entrance of the desilting tunnel extended to about 40 meters. Overall, after the
construction of the desilting tunnel, the reservoir's sediment desilting efficiency ranged from
17.54% to 40.63%, with a total sediment desilting volume of approximately 9.52 to 126.26
ten thousand tons.

Keywords: Desilting tunnel, Hydrological condition, Desilting efficiency.
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