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Abstract:

Bridge piers and abutments which are constructed in the rivers change
the flow patterns and as a result local scour is occurred near these
structures. The local scour in the vicinity of the abutments is the main
reason of the failure of bridges. In this study, to investigate the effect of
submerged vanes to reduce local scour around bridge abutment
experiments were conducted in a recirculating flume with compound
channel. A wing-wall abutment with circular edges, different arrays of
vanes and also sand with mean diameter (Ds;) of 1mm were used.
Experiments were conducted in two stages, firstly 5 experiments without
using vanes and afterward 45 experiments using vanes with length of 10
cm, height of 3.33 cm (L/H=3), angle of 20° to the flow direction. Vanes
were used in one and two arrays. The results indicated that the geometric
properties of the scour hole which developed at the edge of abutment 1s
similar to those reported in the literature. Vanes were highly effective in the
reducing of scouring around the abutment and also moving the scour hole
away from the abutment into the center of the channel under all flow
conditions tested. Also the two rows of vanes which located 5 cm (half
diameter of abutment) and 10 cm from the bridge abutment (equal to
diameter of abutment), respectively significant decreased the maximum
scour depth (d;) 87.81% . Additionally, based on dimension analysis a
regression formula proposed to estimate the scour depth. The sensitive
analysis showed that Froude number of particle (F,) is most important
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