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Abstract

Traditional check dams, as a common stream engineering method, are mainly
designed to reduce the risk of soil and sand disasters and to protect downstream protection
targets. However, in recent years, climate change has led to an increase in the frequency
of extreme rainfall events, which has resulted in the traditional check dams often facing
excessive sediment accumulation in upstream and severe scouring in downstream of the
dams. Although the invention of the adjustable check dam is an effective solution to the
problem, how to long-term sustainable management and use adjustable check dams as a
beneficial tool is currently the most concerned research topic.

Due to the lack of a complete sustainable management and operation strategy for
adjustable dams, this study will use the HEC-RAS 2D numerical model as a tool, and the
Buzi Stream in Taichung as the study area, to develop complete rules for the application
of the " Adjustable check dam management and operation matrix" and dam adjustment
strategies. It’s expected to provide users to select the suitable dam adjustment strategies
for different streams and sand conditions in conjunction with the application of the matrix.
Through the dam adjustment strategy, the problem of excessive sediment accumulation
in upstream and severe scouring in downstream can be solved under the premise of
ensuring the safety of the protection targets, restoring the balance and stability of the
stream, and extending the service life of the dams.

Through the four-stage simulation test, this study finally proposed two complete sets
of management and operation strategies for adjustable check dams, namely, the
conservative final strategy and the effective final strategy. After seven steps of dam
adjustment and flood event simulation, the conservative final strategy successfully
reduced the upstream slope from 5.4% to 3.5%, increased the cross-section siltation of
the protection target, 5K+065 scouring pit, by 54.56 m?, and lowered the average scouring
depth of the river from 2.85 m to 0.7 m. It also extended the average service life of the
check dam to 195 years. In addition, after five steps of dam adjustment and flood event
simulation, the effective final strategy successfully improved the upstream slope from
5.4% to 3.8%, increased the cross-section siltation of the 5K+065 scouring pit by 50.74
m2. The average scouring depth of the river was also reduced from 2.85 meters to 0.7
meters and the average service life of the dam was extended to 70 years.

Based on the results of this study, the conservative final strategy is recommended to

be used when there are life and property protection targets in the downstream of the river,
\
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which can effectively reduce the risk of sediment disasters while solving the problem of
sediment imbalance, and restoring the stream to a balanced and stable condition. On the
other hand, the effective final strategy is recommended to be used when there are only
structural preservation targets in the downstream of the river, and at the same time, there
are problems of excessive sediment accumulation in upstream and severe scouring in
downstream of the dams, which can efficiently solve the problem of sediment imbalance
under the premise of ensuring the safety and quickly restoring the stream to a stable

condition.

Keywords: Sustainable, Check dam, Adjustable, Management and Operation, HEC-RAS

2D, Numerical model
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