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Introduction
One common method for Blank River protection and restoration is use of Spur dikes. Spur dikes either
in the forms of group or single, depending on their permeability is classified an permeable and
impermeable. Spur dikes restore flow pattern and prevent erosion of river banks. This leads to stability
and immovability of river. However, they have some disadvantages; on installation they require drying
river and erosion around their structure causes destruction (Anonymous, 2002, 2003) and (Anonymous,
2010). Due to the mentioned disadvantages use of spur dikes will be halted and use of vane, which has
a higher environmental compatibility, is suggested. This study aims to introduce “composite structure”;
a new structure with a combination of a Spur dike with different permeability and a single vane. The
main aim of this study is to increase the amount of sediment transported behind the structure by water
flow produced by the vane in the combination structure.

Methodology

The experiments of this study were carried out in the laboratory of Shahid Chamran University of
Ahvaz. As shown in figure (1) these tests were done in a 180° curve flume with 60 centimeters width
and advantage curvature radius equivalent to 2.1. The inner and outer bend length was 5.65 and 7.53
meters respectively, the input and output straight channel length was 4 meters.

As shown in the shape of composite structure (figure 2). The structure effective length was 14
centimeters, equal to 23 percent of flume width. And also as it can be seen in figure 1, L1=L2=7 cm
(L1: length of spur dike part, L2: length of vane part) and 6=30° (the angle between vane and the outer
bank). In this experiment the angle between blank and vane was chosen 30 degrees as per Bahrami Yar
Ahmadi research (2014). The height of the vane, H2 was considered to be 12 cm equal to the flow
depth. The position of structure was 113.5 degree from the beginning of the bend and was used as
single form. The sediment effect of size were d50=0.88 mm.
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This study aims to study the permeable and Froude number. The composite structure’s Spur dike
part has four different permeable of 0, 30, 50 and 70 percent. Those are all tested in this study. The
Experiments were also checked in four different discharge (14.06, 15.62, 17.18 and 18.75), and
according to the flow depth (12 cm) the corresponding Froude number are 0.18, 0.20, 0.22 and 0.24
respectively. Also all the experiments were done under clear water condition.

In each experiment, after structural installation, the intensity and depth of flow were adjusted
correctly. The experiment was continued for 3 hours until the maximum scour was reached, which is
followed by the determination of bed topography.

Fig. 1- schematic shape of eaboratory fulme

h1=40
h2=12Cm

—1=7Crm——L2=7Crm—

Fig. 2- schematic shape of combine structure

Results and Discussion

The developed bed topography and transverse bed profiles in the experimental flume were
examined as per the mentioned conditions, and finally the results were compared with the spur dike
examinations. According to topography changes, observation showed, in contrast to the spur dike the
scour hole of composite structure were not symmetric and most of it was in the downstream of vane
axis. However, due to spur dike installation, the erosion zone was around the structure and near the
outer bank. Whereas, in the experiment with the composite structure, the scour hole shifted away from
the outer bank and the spur dike part, towards the middle of channel at upstream. Furthermore, the
scour hole never occurred behind the spur dike part. This is an important matter for structural stability.
Observations showed that, as the hydraulic condition became stronger the amount of erosion was
increased. The deepest scour pool with the composite structure occurred near the tip of the vane part.
In comparison between the composite structure for each permeable (0%, 30%, 50% and 70%) with
spur dike showed that the deepest scour hole ratio was 0.72, 0.64, 0.62 and 0.71 respectively.
Furthermore, with the increase of flow intensity, the distance of scour hole created by the composite
structure increased from the outer bank. While, in the experiments with spur dike the results showed
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that the erosion zone were always around the spur dikes ending. Because of weaker spiral flow at
downstream of the composite structures in contrast to spur dike, a higher deposition was observed.
These rates in each percentage of permeability (0, 30, 50 and 70) are 1.31, 1.16, 1.13 and 1.33
correspondingly. In addition, as the flow condition grows stronger this amount also increases. The
observation of spur dike experiments indicates that the sediment transferred from upstream deposited
at the middle of cross section channel after the scour hole and then extended to three directions; the
outer bank, the inner bank and the downstream. Whereas, the deposition sediment, tested with the
combine structure was near the outer bank and extended to the center of the channel and downstream.
Furthermore, with the increase of hydraulic conditions and permeability percentage the distance
between the outer bank and most height deposition in combine structure increases, whereas in spur
dike it showed a decrease. As for deposition length, the length of each test with the composite structure
(0%, 30%, 50% and 70%) reduced to, 0.78, 0.56, 0.32 and 0.40 of the amount of spur dike experiment
respectively. As the amount of erosion volume in composite structure test decreases, the volume of
deposition also drops. According to reduce amount of erosion volume in test with the composite
structure, the volume of deposition would reduce too. The results indicates that ratio of deposition
volume in composite structure examinations with 0, 30, 50 and 70 percent permeability are 60%, 38%,
22% and 42% of spur dike examinations. In compare with Yabarepour et al (2013) experiments, the
volume of sedimentation at downstream of structers increused significantly and proved they can be
more useful as bulding and protecting inner blanks. Statics show more than 20 times increased in
amount of sedimentation in this case.

Conclusions

This paper attempts to study a single composite structure of permeable spur dike with vane and
examines its effect with different permeability on topographic bed changes in 180 mild curve. The
results showed the composite structure with 50 percent permeability in its spur dike part had the least
amount of erosion and sediment deposition. The removed sediments from upstream started depositing
progress directly behind the spur dike part of composite structure and beside the outer bank. Then, it
extends to the center of cross section and downstream. Furthermore, with the increase of permeability,
the sedimentation volume reduces. This causes sediment deposition not reaching middle of flume cross
section.
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