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Abstract

According to the Soil and Water Conservation Handbook, the definition of
groundsills refers to lateral water-blocking structures constructed with an effective
height of less than 1.0 m. They are constructed for the purpose of protecting the
stream bed from being washed down by the flood. Groundsills have a good blocking
effect on the flow of water and as a result, in the past, a large number of groundsills
have been constructed in rivers and streams. Many of them have indeed achieved the
purpose of preventing the erosion of the stream bed and modifying the slope of the
stream. However, in recent years, due to ecological considerations, aesthetics and
other factors, constructors have begun to build different types of groundsills, and arch
groundsills are one example. However, different from the straight groundsills, the
arch groundsills have different effects on the riverbed erosion and sedimentation at
different curvature, heights and directions.

The work of this project are as follows

1. Collection of related reference and data on groundsills.

2. On-site investigation (Shui-Xian river, New Taipei City) and the layout of the
groundsills for the flume experiments.

3. Analyze the hydraulic mechanism of the arch groundsills through the flume
experiments.

4. Use the two-dimensional hydraulic modeling software RiverFlow 2D to
explore the scour and siltation characteristics of the arch groundsills, and use
the data of series groundsills at Shui-Xian river in New Taipei City as the
object to do numerical simulation.

5. Analyze scouring and silting characteristics of different hydraulic factors for
arch groundsills.

The above parts have been completed and are presented in this report.

In the simulation part, we used RF-2D numerical simulation to simulate the upper
and lower arch groundsills which had been constructed on-site and to see the
influence of flood with different return periods on the river. The part of indoor flume
experiment on the other hand quantified the influence of the upper and lower arches
on the river channel erosion and deposition under the influence of different arches and
heights.

It is found that the simulation results of RF-2D for the upper arch and lower arch
groundsills are close to the previous observations. The upper arch groundsills have the
effect of concentrating water flow, since the lower arch groundsills dispersing water
flow. As the upstream and downstream inflow conditions are different, the reactions
such as concave bank erosion, convex bank accumulation, water flow concentrating
and eroting where the slope is relatively large, etc. The response of RF-2D to
geographical factors is consistent with the results of past observations. During the
period of the project, no rainfall of return period level occurred, and calibration
cannot be performed. However, the RF-2D shows very good results in terms of
erosion and deposition trends. For related content, please refer to Chapter 3.

In terms of flume experiments, we carried out for four different arches and heights
of groundsills, and measured the upstream and downstream water depth, flow
velocity, downstream scour pit size, etc., to obtain the thrust and energy correction
coefficient of the water flow on groundsills, and finally regress to the formula. For
related content, please refer to Chapter 4.

The visible benefits after the implementation of this project can provide checking
standards for the arch groundsills, and the legislative basis for the relevant



specifications of the arch groundsills. Making river renovation project more
effectively achieve disaster prevention, ecology and beauty. Purpose and investment
value were seen.
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