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of collar on scour reduction at the base of vertical and angled cylindrical piers
was investigated. The collar installed at the surface of the sediment bed for
vertical and inclined piers. The result of experiments showed that the highest
scour depth belongs to the inclined bridge pier toward the upstream direction,
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cylindrical piers, Scour, | than the vertical pier. For the pier inclined toward the upstream direction, the
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inclined toward the downstream direction decreased the scour by about 67%. The
result shows that the installation of collars can have a high effect on reducing the
scour depth for inclined piers.

1. Introduction

Scouring around bridge piers is one of the most important causes of bridge failures. Scouring, especially
during floods, causes great damage to the bridge piers. According to Melville and Coleman (2000),
bridge failure costs approximately 36 million dollars in New Zealand annually. In Iran, numerous
financial and human losses have happened due to bridge failure, make this phenomenon one of the most
important concerns of hydraulic research. In addition to the strength and stability of the bridges,
designers and engineers pay much attention to bridge appearance and scenery, which led to build
bridges with inclined piers to the flow. One of the ways to reduce scour around the bridge piers is to
use a collar (Karimaee and Zarrati, 2012). The collar is a flat sheet with a low thickness that can be
installed at the surface of the sediment bed or a short distance from the riverbed. The collar is used to
reduce the effect of destructive water vortices around the base. For this reason, some research has been
done on how the collar works. According to research by Zarrati et al. (2004), the closer the collar is to
the bed, the greater the effect of reducing the depth of scour around the bridge pier. Mashahir et al.
(2004) stated that if the collar is applied under the bed in conditions where its distance from the bed
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surface is high, no significant improvement in collar performance could be seen because the sediments
above the collar are quickly washed by the scouring process and will be part of the hole itself.

2. Materials and Methods

In this study, the effect of collar on scour reduction at the base of vertical and angled cylindrical piers
was investigated. The experiments were performed in a flume with 12 m long, 1.19 m wide and 0.8 m
deep. Sediment with a D50 and specific gravity equal to 1.1 mm and 2.65, respectively was used. The
circular collars were used with two times the pier diameter. Dargahi (1990) suggested that the collar
thickness should be considered low so that the collar edge itself does not cause flow resistance.
Therefore, the collar material was selected from 2 mm Plexiglas, which was close to Alabi (2006) study.
Based on various criteria in previous studies, sediments with a geometric standard deviation of 1.3 were
used. In this study, a 17-hour experiment was performed based on vertical piers to determine the
equilibrium time. In the equilibrium test, about 90% of scouring occurred in the first 7 hours, so the
time frame for the experiments was considered 7 hours.

3. Results

The result of experiments showed that the highest scour depth belongs to the inclined bridge pier toward
the upstream direction, which is 15% more than the vertical pier. However, the maximum scour depth
in front of the angled pier toward downstream was measured to be about 30% lower than the vertical
pier. The results showed that using pier inclined toward the upstream direction increases the scour depth
by 17%, and the inclined pier toward the downstream direction reduces the scour depth by about 33%
compared to the vertical pier. For the pier inclined toward the upstream direction, the collar reduced the
scour in front of the pier about 63%. The collar for the pier inclined toward the downstream direction
decreased the scour by about 67%.

4.  Discussion and Conclusion
Using a collar moves the scour hole from near the pier to a farther distance. The scour hole started at a

distance of 0.65 of the pier diameter for the pier inclined toward the downstream direction, and for the pier
inclined toward the upstream direction, the scour hole started at a distance of more than 0.8 of the pier
diameter. The result shows that the installation of collars can have a high effect on reducing the scour depth
for inclined piers.
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