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Abstract

In order to better understand the migration of soil and sand movement in the through-
type adjustable check dams and its impact on the the downstream protection objects. This
study used reduced-scale model to simulate the trend of soil and sand migration and
verified it with the HEC-RAS numerical simulation to ensure the accuracy of these two
methods. Firstly, through the first set of tests and numerical simulations, this study can
ensure the accuracy of the reduced-scale model. Secondly, since there is less literature
about the sand compactness of the reduced-scale model. The second set of tests in this
study will help to complement this research by using different dry unit weight to represent
different sand compactness in the hope of finding the relationship between the through-
type adjustable check dams. Through this study, the effective operation of through-type
adjustable check dams can be ensured while minimizing the negative effects on the
protection targets.

The HEC-RAS numerical simulation results of Buzi stream shows that when meet
the 25-year retrun period of the maximum daily rainfall of 572mm at Dakeng rainfall
station and the critical maximum scour or silt depth of the 5SK+065 scouring pit reached
Im. It is necessary to consider lowering or raising the adjusting blocks of the through-
type adjustable check dams. When the operator encounters a specific situation, the
operator can refer to the management and operation matrix and find the corresponding
values based on the two factors " upstream sand deposition slope " and " the sand erosion
depth of downstream protection target facility " to determine the number of adjusting
blocks that need to be reduced.

According to the results of reduced scale model experiment, the siltation volume of

the SK+065 scouring pit is 42.26 square meter and the average siltation depth is 1.75

\%
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meter, but the numerical simulation shows that the siltation volume is 51.57 square meter
and the average siltation depth is 2.07 meter. There is a difference of 15.46% between the
average siltation depth of these two research methods. The difference is mainly due to the
difference in the scouring depth of sand in the upstream of HEC-RAS numerical
simulation and reduced scale model experiment. This difference can be considered as an
acceptable error between the numerical simulation and reduced scale model experiment.
In addition, this study also proof the accuracy and reliability of the HEC-RAS numerical
simulation and the management and operation matrix.

The results of the soil compactness test on the effect of the through-type adjustable
check dams showed that compacting the upstream soil does make the migration of soil
more difficult. The compacted soil has a higher dry unit weight and compactness, so it’s
more difficult to be scoured or transported by water. In contrast, the uncompacted
upstream soil has smaller dry unit weight and compactness, thus more vulnerable to the
effects of water. In addition, compacting the upstream soil has negative effect to the
siltation of the SK+065 scouring pit. Compacting the upstream soil makes it difficult to
replenish the soil of the protection target. Therefore, it is suggested that this important
physical property of dry unit weight needs to be considered in both numerical simulation

and reduced-scale model.

Keywords : HEC-RAS, Management and operation matrix, Reduced-scale model, Soil

compactness
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