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Figure 1. Flow field around a bridge abutment (3).
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Figure 5. Sediment recess topography in the case of without parallel wall and discharge of 20 lit/sec.
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Figure 6. Sediment recess topography in the case of without parallel wall and discharge of 30 lit/sec.
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Figure 7. Sediment recess topography in the case of without parallel wall (discharge of 25 lit/sec).
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Figure 8. Sediment recess topography in the case of the use of 10 cm parallel wall (discharge of 25 lit/sec).
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Figure 8. Sediment recess topography in the case of the use of 20 cm parallel wall (discharge of 25 lit/sec).
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Figure 8. Sediment recess topography in the case of the use of 30 cm parallel wall (discharge of 25 lit/sec).
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Figure 11. Percentage of reduction of scour depth at abutment nose in different lengths of parallel wall.
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Figure 11. Scour depth at parallel wall in different flow depths in floodplain and different lengths of parallel wall.
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Abstract

Background and Objectives: Scour can be the main factor of bridges failure, collapsing and as
a result excessive repair costs and decreasing the access to the paths. Bridge failures due to
scour at bridge abutments reveal importance of scour prediction and countermeasure. Most of
the bridges abutments are located in floodplains. This study aims to investigate the effect of
parallel wall construction on vertical wall abutment scour in compound channels.

Materials and Methods: The experiments were carried out in a flume of 9 m long, 1 m wide. A
compound channel was used consisting of a floodplain width of 0.7 m and main channel width
of 0.3 m. The elevation difference between the floodplain bed and the main channel bed was
0.15 m. A clear water scour condition was maintained for all the runs adjusting the approaching
flow condition to U/U~=0.95. 4 discharges of 20, 25, 30 and 35 lit/sec were selected. Incipient
motion experiments in the floodplain were conducted and 4 depths of 4.8, 6.4, 8.3 and 10 cm
were achieved. In this research, parallel walls with lengths of 0.5, 0.75, 1, 1.25 and 1.5 times of
abutment length were used. Therefore, 5 Parallel wall lengths of 10, 15, 20, 25 and 30 cm were
calculated. Parallel wall attached to the upstream end of the abutment and parallel to the flow
direction. Experiments continued until the scour hole had reached equilibrium approximately.
Duration of time of 10 hour for an experiment was selected. At the end of each experiment, the
flume was carefully drained and the bed elevations throughout the sediment recess were
recorded by a laser meter with an accuracy of 1 mm.

Results: The results show that For constant flow depth and with increasing the parallel wall
length, percentage of reduction of scour depth at the upstream corner of the abutment increased,
with a decreasing rate. Also, for constant flow depth and with different lengths of the parallel
walls, same approximate scour depth results were seen at parallel wall noses. With increasing
the flow depth, scour depth at the parallel wall nose increased. Using a parallel wall with length
of half of the abutment length, depend on flow depth, 51 to 64 percent reduction in scour depth
at the upstream corner of the abutment was observed.

Conclusion: With use of parallel wall, the scour depth at the upstream corner of the abutment
(critical point of scour) is decreased and in some cases at the upstream corner of the abutment
the deposition was observed. Parallel wall can keep the maximum scour depth away from the
upstream corner of the abutment and transfer it with a lower depth to the parallel wall nose.

Keywords: Local scour, Bridge failure, Parallel wall, Flow pattern, Floodplain
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