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3- Horseshoe Vortex
4- Wake Vortex
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Figure 1. Schematic of utilized flume for the experiments [15]
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Figure 2. Groynes geometry in radial deflecting

Figure 3. Groynes geometry in straight arrangement arrangement
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Figure 4. Installation of the experimental model A) single straight B) radial deflecting with 6 bars C) full half-circle

D) double straight
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Figure 5. Scouring process with time beneath the bridge pier
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Table 2. Hydraulic parameters of the flow
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Table 3. Experimental layout
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Figure 6. Scouring-Time chart for 40% permeability (Numbers on the charts indicate the bars count)
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Figure 7. Scouring-Time chart for 60% permeability (Numbers on the charts indicate the bars count)
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Figure 8. Scouring-Time chart for 80% permeability (Numbers on the charts indicate the bars count)
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Figure 10. Comparison of maximum scouring depth, 60%
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Figure 12. Ratio of maximum scouring of each arrangement to

maximum scouring on 5 bars with straight arrangement
(40% permeability)
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Figure 14. Ratio of maximum scouring of each arrangement
to maximum scouring on 5 bars with straight arrangement

(80% permeability)
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Figure 13. Ratio of maximum scouring of each arrangement to
maximum scouring on 5 bars with straight arrangement (60%

permeability)
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