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Introduction

The construction of bridges and other hydraulic structures along the rivers and streams has
made some changes to the flow pattern in this area, One of this changes is the scouring in the
bridge piers and abutments. Local scouring refers to the erosion of the bed in the vicinity of the
pier foundation due to the complex vortex system around it. This system consists of horseshoe
vortices originating from down flow in the pier upstream and wake vortices that occur due to the
separation of flow in the sides of the pier (Breusers, 1991). In addition to the above factors, the
following factors also contribute to the scouring of the pier group: reinforcing, sheltering, shed
vortices, and compressed horse-shoe vortex (Hannah, 1978). The collar is a thin plate that is
mounted horizontally around the pier and prevents the down flow from cellision to the bed
surface. Shahsavari et al. (2017) showed that the use of roughness with different arrangements on

the abutment, the use of a simple collar and the combination of these two methods.at best.reduced
the scour to 47, 60 and 83 percent, respectively. Alem (2012) reduced.the scour depth around the
abutment of bridge by using a 33% netted collar at a level of 2cm and.4cm above the bed surface
by 10.4% and 9.4% respectively in compare with simple collar, Jalili (2013) used 0, 15, 30, and
40 netted collar on the pier and in the results found that, in Feroud Number equal to 0.19, 40%
netted collar with a 43% reduction in scouring, in the Feroud Number of 0.16, 15% netted collar
with 60% reduction of scouring and in the Feroud Number of 0.13, 30% netted collar with 94%
reduction in scouring had the highest efficiency. In'this research, the effect of netted collars with
different openings at the different levels on the scouring.of the bridge cylindrical piel group have
been investigated. the results showed that on the bed level installation 30% netted collar was able
to control the scour around the first pier completely. Also at the level of 0.5D, 30% netted collar
reduced the scour depth of first pier by 58%,while the other collars had a much lower efficiency
at this level. In general, with the reduction of collar level, efficiency increased.

Methodology

In this research, a laberatory channel'with a length of 6m and a width of 73cm was used in the
hydraulic laboratory of Shahid Chamran. University of Ahvaz. Ciew and Melville (1987)
recommended the width of the pier should be less than 10% of the width of the flume to not
affect the channel walls on the.scour depth. The piers used had a diameter (D) of 2.5 cm, divided
into three groups and-four different rows at a distance of 2.5 meters from the entrance of the
flume. The.center-to-center spacing between the groups and center-to-center spacing between the
rows were '7.4D and 4D equivalent, respectively. Also, Melville (1992) proposed a standard
deviation of sediment particles should be less than 1.3 in order to eliminate the effects of the
sediment size\on the depth of scour. The sediment particles used had a size of 0.5 mm and
standard deviation was 1.18. The critical velocity of particles erosion was measured 0.26m/s.
Collars had meshed and the openings parts were of 0, 30, 50 and 70 percent and were installed at
the level of 05D above the bed and on the bed in the Feroud Number equal to 0.16.

Results and Discussion

First, a 5-hours experiment was performed without the presence of the piers and the
experiments time was obtained about 4 hours. A test was also conducted without the presence of
collars to compare the results.
In the experiment with the presence of simple collar at the 0.5d level the collar had no significant
effect on the reduction of scouring. In the experiments with the presence of the 30% netted collar,
vortices were greatly depleted by the opening parts of collar and the boundary layer was further
developed and consequently reduce the scour about 58% in compare with non-collar state. The
50% netted collar had no effect on the scour of first pier and the 70% netted collar slightly
reduced the first pier scour about 15%. In general, the effect of the collar on the back piers was
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more than the first one. On the bed level all collars had high efficiency by preventing the

collision vortices to the surface of the bed. Figure 1 and 2 show the percentage of scour reduction
in different experiments (R is the percentage of reduction in the scour) .
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Fig 1- The percentage of reduction in the scour depth with the presence of different collars
installed at the level of 0.5d
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Fig 2- The percentage of reduction in the scour depth with the presence of different collars
installed on the bed level

Conclusions

This research was carried out to investigate the effect of netted collars with different openings
and different levels on the scour depth of the bridge cylindrical pile groups. The 30% netted
collar installed on the bed surface was completely controlled first pier scouring by preventing of
collision the down flow to the bed surface; on this level all the collars had high efficiency. At the
level of 0.5D the 30% netted collar reduced the scour around the pier by 58% and weakened the
power of the vortices. In general the 30% netted collar had the highest efficiency on both levels
and increased collar efficiency by decreasing the collar level installation.
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