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Abstract

Groins are one of the most common structures for conducting flow along the main route of the
waterway and protecting the coast against erosion. The accurate estimation of the depth of scour around
the groins is of great importance. In recent years, many studies have been carried out on open groins in
laboratory, but less attention has been paid to numerical methods. Therefore, in this research, by using
the SSIIM1.1 numerical model and the k-g¢ disturbance model, the scouring phenomenon and the three-
dimensional flow pattern around the open two-row spillways were simulated with zigzagging and
zigzagging patterns. In this research, laboratory data was used with a discharge rate of 28 lit/s and
sediment, in a channel of 15 meters in length and 60 cm wide. In this research, the effect of changing the
opening percentage and distance on the maximum scour depth and velocity distribution has been
investigated. Comparing the results of the numerical model with the experimental results shows that the
longitudinal flow velocity at the channel edges is very low due to the presence of groins in the middle of
the channel, so that the flow velocity is almost zero at the channel edges and in the space between the
groin gaps. Therefore, the numerical model of SSIIM simulates quantitatively and qualitatively the
velocity distribution around the groins. According to the results, a numerical model with less than 10%
error has calculated the maximum scour depth. Also, the results showed that the reduction of the distance
between the axis of the two-row open groin reduces the ability and accuracy of the SSIIM numerical

model to estimate the maximum amount of scour depth.

Keywords: Scouring, Groin, SSIIM, k — & and Double row open groin.
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