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Experimental Investigation of Scouring Around the Coastal Pier with
the Triangular Structures

Mostafa Farajian', Amir Abbas Kamanbedast™, Ali Salajegheh*, Mohammad Ansari Ghojghar®, Ehsan
Parsi®

Abstract:

Scouring is a natural phenomenon that occurs as a result of the erosive factor of water flow. Due
to the impact of water on the base of the pier, vortices called horseshoe vortices are formed.
Horseshoe vortices are more active in front of the base, which is the main cause of scouring. In
this study, the effect of using triangular structures on reducing scour around the pier bases was
investigated in a laboratory. This research was used in a laboratory flume with a 90-degree arc.
Triangular protective structures with angles of the 15, 30, 45 and 60 degrees and a curved
triangular structure were considered. Experiments were performed at the 6, 7.5, 8.5 and 10 liters
per second. The results showed that the installation of triangular protective structures at a
maximum flow rate of the 10 liters per second, can reduce the scour depth flow up to 84 and 78
percent, respectively, upstream and downstream. The best performance is for the 15° upstream
protection structure as well as the 60° downstream protection structure. The results show that the
scour depth increases with increasing landing number. Also, the curved protective structure had
a benign performance current upstream and a lower performance current downstream than other
protective structures.

Keywords: Dock Basement, Sediment, Scouring, Triangular Protective Structures.
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this study, the effect of using triangular structures on reducing scour
around the pier bases was investigated in a laboratory. This research was
used in a laboratory flume with a 90-degree arc. Triangular protective
Keywords:Dock structures with angles of the 15, 30, 45 and 60 degrees and a curved
Basement, Sediment, triangular structure were considered. Experiments were performed at the
Scouring, Triangular 6, 7.5, 8.5 and 10 liters per second. The results showed that the installation
Protective Structures. | Of triangular protective structures at a maximum flow rate of the 10 liters
per second, can reduce the scour depth flow up to 84 and 78 percent,
respectively, upstream and downstream. The best performance is for the
15° upstream protection structure as well as the 60° downstream
protection structure. The results show that the scour depth increases with
increasing landing number. Also, the curved protective structure had a
benign performance current upstream and a lower performance current
downstream than other protective structures.

1.  Introduction

The bridge defeat caused by overall scouring in foundation (including base and support), the necessity
of studying the forecast of scour and protection ways to protect against it is completely clear (Alam et
al., 2012). The scouring phenomenon is a serious threat to sustainability of structures in the flow path,
such as the base of docks and bridges. Due to whole scour around the pier base, it weakens its stability
and may be degraded by a large tsunami or flood. If the cylindrical base is vertically flowed on the
pathway, the flow of water around it and the vortex flows are created around it. Innovation of this
research relative to previous studies is the use of triangular protective structures. The present study was
also performed on a 90 degree arc.
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2.  Materials and Methods

This research was used in a laboratory flume with a 90-degree arc. Triangular protective structures with
angles of the 15, 30, 45 and 60 degrees and a curved triangular structure were considered. Experiments
were performed at the 6, 7.5, 8.5 and 10 liters per second. The results showed that the installation of
triangular protective structures at a maximum flow rate of the 10 liters per second, can reduce the scour
depth flow up to 84 and 78 percent, respectively, upstream and downstream. The best performance is
for the 15° upstream protection structure as well as the 60° downstream protection structure.

3. Results

The results showed that the installation of triangular protective structures at a maximum flow rate of
the 10 liters per second, can reduce the scour depth flow up to 84 and 78 percent, respectively, upstream
and downstream. The best performance is for the 15° upstream protection structure as well as the 60°
downstream protection structure. The results show that the scour depth increases with increasing
landing number. Also, the curved protective structure had a benign performance current upstream and
a lower performance current downstream than other protective structures.

4.  Discussion and Conclusion

The longitudinal profile in the control mode (without protective structures) is used using 6, 7.5, 8.5 and
10 liters per second. The results showed that the amount of scour increases with increasing Dubai. To
examine longitudinal profiles, due to protective structures (high-current) structures, a comparison
between the amount of scour depth between the base and with the presence of protective structures with
angle 15, 30, 45 and 60 degrees and curvature protective structures Separate in upstream flow with
Debians 6, 7.5, 8.5 and 10 liters per second. With increasing Dubai, the scour depth has increased, but
protective structures have been able to reduce the scour depth in the discharge. With increasing slope
(in all discharge), the ratio without dimension of ds/y has increased. By examining the results, it was
determined by increasing the descent of the scour depth, due to the control of secondary flow lines in
the upper hand. This subject was investigated at all angles of protective structures and showed that
protective structures are currently in touch with the upper hand.
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