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Abstract

One of the most common reason of bridge piers failure is scouring.
Considering their safety is one of the important reasons for many kinds of
treatments that applied to reduce the scour around their foundation. In order
to provide a guide for designers of hydraulic structures to deal with such
problems and enhance the stability. In this research, an experimental study
was conducted about the influence of successive cylindrical bridge piers with
tube openings on reducing scour.

82 experiments were conducted in Hydraulic Lab of Dams and Water
Resources Engineering Department / University of Mosul. There are two
main parts, the first one is 36 tests on piers of 16,11,5 cm in diameters with
circular tube openings that was aligned to be parallel to the flow direction, it
has 20% diameter of the pier diameter, located at the middle of the maximum
tested water depth. This location was chosen best on 8 trials, which carried
out for this purpose. This distance has been chosen for its efficiency by
conducting extra tests. The second part is another 36 tests of the same piers’
details but without openings that used for comparison. The distances
between the successive piers were changed to be 50,40,30 cm, as well as the
discharge has been varied. Clear water and Moveable bed have been adopted
in the tests. Irregular rough sand (o,=1.76) that of a mean diameter (dso) equal
to 0.5 mm was used to cover the bed with a thickness of 20 cm and a length
of 4.65 m.

The results proved that the maximum depth of scour reduced around
the piers of having openings compared to the piers without them. This
influence increased whenever the pier’s diameter was increased. The highest
percentage in reducing the scour depth reaches 55.56% for the pier’s
diameter 16 c¢cm, and the influence reached 53.33% and 7.14% for the
diameters 11 and 5 cm, respectively. Also, the depth of scour increases with
the increase of the distance between the piers despite the existence of the
openings. The largest value of scour occurs at the first pier facing the flow
and becomes less in the second then the third pier. The scour is almost the
same in the case of one pier compared to the first pier of a group of
successive piers, in both cases, with or without openings. The scour
reduction becomes 46.5% when a comparison was set between single pier to
the first pier of the successive piers of the smaller diameter with openings.

The scour mechanism was described as well as the eddies formation.
The maximum scour located in front of the pier because of the horse shoe
vortex. Sedimentation occurred behind the pier, specifically at the largest
distance between the piers. There is a slight increase of water level around
the pier. Finally, a dimensionless equation was adopted to compute the
maximum scour based on the effective unitless variables.
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