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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 9. Comparison of maximum scouring depth, 40%
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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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Abstract

Experimental Investigation of Impact of Radial Deflecting Arrangement of Permeable
Groyns on Maximum Scour Rate of Nose

F. Maleki' and S. Abbasi?
Received: 19-09-2017  Accepted: 15-07-2018

Groyns are some structures which are constructed in flow path to protect the river bank. One of the
most significant challenges in groyns operation is production of scour hole at the nose. In this study;
new arrangement is proposed for permeable groyns and effect of this arrangement on maximum depth of
scour hole at the nose of the groyn is investigated experimentally. Amount of permeability for the groyn is
selected to be 40%. 60% and 80% and the experiments were performed in clear water. The Froude number
is considered to be constant in all experiments and the depth of scour hole was measured with laser meter
with an accuracy of 1 mm. Impact of number of groyns in each permeability was investigated as well. Then,
behavior of groyns because of change of permeability and also maximum depth of produced scour hole in
the situation of nose of groyn with various numbers of bars was compared. Result of experiments shows
that between performed experiments for groyn with radial deflecting arrangement, the scour hole depth is

minimum on permeability of 80% and groyn with seven bars.

Keywords: Scouring, Radial permeable groyne, Scouring pattern, Scouring control, Experimental

model
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