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ABSTRACT

The sedimentation rate of the Wushe Reservoir in 2020 is approximately 74.98%, and the
sedimentation elevation in front of the dam has reached EL. 977 m. Therefore, constructing a
desilting tunnel as one of the reservoir's desilting strategies is crucial. However, the desilting

e elevation of the desilting tunnel needs to consider the feasibility of construction and operation and
whether the desilting sediment efficiency can meet the planned conditions and goals. Based on the
model similarity law, this study uses a distorted model to explore the effectiveness of the elevation
of the desilting tunnel on sediment desilting efficiency under different hydrological conditions and
operations. The research results show that when the turbid water enters the reservoir, the head of the
turbid water sequentially reaches the tunnel spillway, the power generation inlet, the desilting tunnel,
and the spillway. According to the test results under the Q. (two-year return period) scenario of
detention sluicing and drawdown flushing, the average transport speed of the turbid water is about
0.18 m/s and 1.60 m/s, respectively. The test results also show that under the Q; flood detention
(initial water elevation is around EL. 1002m) and Q> drawdown flushing (initial water elevation is
around EL. 990m) scenarios, the desilting efficiency difference of the desilting tunnel is 1.79% and
3.95% when the inlet bottom elevation is at EL. 960 m and EL. 975 m, respectively. However, the
lower the elevation of the inlet bottom of the desilting tunnel, the higher the risk of blockage. Under
the hydrological condition of the Qo (ten-year return period) scenario, the top elevation of the
desilting tunnel at EL. 969.6 m has been completely covered by sediment, and the deposition surface
is about equivalent to the current elevation of EL. 977 m. Moreover, an eroded channel has been
generated from about 700 m away from the dam site to the front of the dam, with a length of about
700 m and a width of about 32 m. Therefore, it is recommended to construct the desilting tunnel at

an elevation of EL. 975m, which is more appropriate.
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