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Abstract

Bridges are built to facilitate transportation between the two banks of
the river and waterway. They are usually supported by piers with
geometric shapes that differ from one bridge to another. Due to the
intersection between bridge piers and water flow, many water vortices are
generated, causing local scour around the bridge piers and exposing their
foundations, which threatens the stability of bridges.
In this study, a curved bed sill was used as a clear water scour
countermeasure at a complex bridge pier. The bed sill was placed at
different locations relative to the pier, and different elevations relative to
the normal bed level. The study included the use of three different models
of the curved bed sill (minor arc of a circle with a radius of 21 cm with an
angle of 142° for the first model (M,), an angle of 90° for the second mode
(M), and an angle of 142° screen bed sill with circular openings of 3mm
diameter and 15% openings density for the third mode (M3)).
68 experiments were conducted, divided into two parts. The first part
included 13 experiments, in which the effect of different pile cap
elevations and different flow depths, without using curved bed sills, on the
scour depth was investigated. These experiments were conducted to
determine the appropriate flow conditions for other experiments and to use
them for comparison with similar ones after using the curved bed sill. The
second part included 55 experiments with the use of the curved bed sills
under a constant flow depth. An open concrete channel with a uniform
sand bed was used to conduct all the experiments under clear water
conditions.
The results showed that the use of the curved bed sill was effective in

reducing the maximum scour depth for most cases with pile cap relative



elevation (The height of the top pile cap above the normal bed level to the
pile cap thickness, Z;) between 0% (completely buried) and 50% (50%
buried). In addition, using a curved bed sill in front of the pile cup
outperformed other locations. The use of the curved bed sill recorded a
reduction in the maximum scour depth around the complex pier by up to
41%, 36.7%, and 52% for the models M, M», and M3, respectively, in the
case of installing curved bed sill in front of the pile with 1.3 cm above the

normal bed level.



