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Feasibility of reducing scour rate by using submersible and non-
submersible plates

Kouros Nekofar, Assistant Professor, Technical and Engineering Faculty, Islamic Azad University -
Chalous branch
Maryam Saghafi, senior expert, Islamic Azad University - Chalous branch

Abstract:

The issue of controlling erosion and sedimentation in rivers has long been of concern to
mankind, and methods such as paving stones, gabions and cementing have been
common, which have faced high costs and adverse side effects. Every year, with the
occurrence of floods in every river, a large number of bridges are destroyed at the time
when they are most needed. One of the most important and effective factors of these
destructions is the erosion around the bridge foundations, which causes a lot of human
and financial losses. Submerged and non-submerged plates are structures that are
installed on the riverbed at an angle to the main flow and for different purposes such as
preventing erosion of riverbanks and bends and foundations of underwater structures
and improving the water path and bed morphology. These structures create a secondary
vortex and change the flow pattern in the river bed and as a result change the process of
sediment transfer and erosion. The system, number, distance, geometry and angle of
these plates can be effective in transferring sediments from the front of the foundations.
According to the obtained results, the shear stress values of the channel floor and the
particle diameter are equal to 1.537 N/m2 and 0.00128 m, respectively, and according to
the modified Shields curve, there is a possibility of particle movement and scouring. In
the five-plate mode, the washing depth is equal to 100.2 mm and the amount of sediment
is 36 mm, which is better than the other two single-plate and three-plate modes. The
amount of sediments increases with the increase of scouring in each mode, and
comparing the two modes of one plate and five plates, with the placement of five plates
at specific intervals, we see a 40% reduction in scouring and a 30% reduction in
sediments, which shows that the best placement of plates is at a distance of 5 0.0 m to 2.9
m from the center of the cylindrical base and upstream of it so that the erosive current
does not reach the bridge base and has little effect on the surrounding bed.

Keywords: submerged plates, river, sediment, secondary flow, SSIIM model



