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1. Introduction

Rivers are considered as one of the main sources of water and energy for human beings, and are considered
as the aorta of human societies. Protecting the river bank against the erosion and degradation caused by the
water flow, using various types of flow control structures is considered as a common method in river
engineering science. One of the most important flow control structures is spur dikes that divert the flowing
attack from the sides and critical areas and direct the flow towards the central axis of the river. Several
researches have been conducted concerning the effect of spur dikes in protecting the river bank in bends such
as: Barbhuiya and Dey (2004), Nasrollahi et al. (2008), Zhang et al. (2009). The purpose of the present study is
to study the flow and sediment pattern in a 90-degree mild bend, with and without spur dikes with different
permeability percentages.

2. Methodology

The bend used in the numerical solution of this research is based on the experimental research by Zahiri et
al.,, Which consists of a 90-degree mild bend flume with a width of 70 cm that was modeled in the Hydraulic
Laboratory of Shahid Chamran University of Ahvaz (Fig. 1). In order to simulate the flow and sediment patterns
in this research, the CCHE2D numerical model was used. This model is a two-dimensional hydrodynamic model
which was made and developed at the International Center for Hydraulic Sciences and Computational
Engineering of the US Department of State, Mississippi. According to existing standards, including the FHWA
standard, in this study, 10 spur dikes 14 cm lengths were used with 0%, 20%, 30%, and 50% permeabilities.
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Fig 1. Schematic plan of experimental flume

3. Results and discussion

The verification of hydraulic and sediment results was performed by comparing the results simulated by
the model with the experimental results. The results indicate the numerical model’s high ability in simulating
the flow and sediment patterns in the bend. The results obtained from the model show that in the bend without
the presence of spur dikes, the maximum speed is observed at the one third end of the bend and adjacent to
the outer wall. The results of sediment flow in the bend without spur dikes indicate that erosion occurs in the
outer arc and sedimentation occurs in the inner arc of the bend. The maximum amount of erosion occurred in
the straight downstream direction of the bend which matches according to the velocity pattern and the
maximum speed location in the bend. This justifies the need to use spur dikes to protect the outer bend. The
amount of erosion at the beginning of the bend is small compared to its end. Accordingly, the entire outer wall
of the bend does not need to be protected by spur dikes.

4., Conclusion

The summary of the results of this study are as follows: The study of the flow patterns in the bend without
spur dikes shows that the maximum velocity values are observed at the one third end of the bend and adjacent
to the outer wall. The presence of the spur dikes protects the outer bend and diverts the eroded area towards
the center of the canal. By increasing the permeability of the spur dikes, the maximum amount of scouring and
sedimentation decreases. Therefore, the maximum scour and sedimentation rate occurs in spur dikes with a
permeability of 20% and the minimum amount occurs in spur dikes with 50% permeability. The maximum
erosion rate of spur dikes with 50% permeability, decreases 13.09% and 20.65%, respectively, compared to
spur dikes with 30% and 20% permeability.
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