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Abstract

A spur dike is a structure that is designed to prevent the erosion of the river banks and to prevent waves and
sediment from entering the river. The height, length, angle and permeability of the spur dike are among the
factors that affect scour around the spur dike. The purpose of this research is to investigate the effect of the
dimensions of the openings on the scouring of the permeable spur dike at different angles in the non-submerged
condition. The experiments of this research were carried out in a rectangular flume with a length of 10 meters, a
width of 30 cm and a height of 50 cm. To conduct the experiments, spur dike made of plexiglass sheets with a

thickness of 2 mm and a height of 32 cm (to create non-submerged conditions) and a length of 7 cm (equal to
23% of the flume width) were used. All experiments were performed in clear water conditions (U/U; = 0.95). In
the present research, spur dikes with four permeability percentages of 10, 20, 30 and 40% in four S/Ls (ratio of
spur dike opening dimensions to spur dike length) equal to 0.014, 0.025, 0.033, and 0.05 with five angles of 70-,
80-, 90-, 100-, and 110- degree relative to the horizon of the upstream of the flume were used. In all angles, with
the increase in permeability percentage and S/Ls, scour depth decreases. According to the results and in the
range of numbers studied in this research, using a spur dike and installing it at an angle of 70-degree with a
permeability of 40% and S/Ls equal to 0.05 caused a 78% reduction in the scouring depth at the nose of the spur
dike compared to the impermeable spur dike of 90-degree. Also, the lowest scouring depth at the nose of the spur
dike was observed at the installation angle of 70-degree and in the later stages at the angles of 110- and 90-
degree.

Keywords: Angle, Clear water, Permeable spur dike, Scour, Sedimentary bed
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