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Effect of the peak flow of flood hydrograph on scour around the dual
bridge piers using experimental model

Saeedeh Mohammadi Givshad!, Yousef Ramezani?*, Hossein Khozeymehnezhad?

Research Paper

Abstract

The local scour around the bridge piers is the main cause of their destruction. Based on this, extensive
studies have been done to understand this phenomenon. Most of these studies have been done under
steady flow conditions. This is while the flow in the river is unsteady. The purpose of this study was
to investigate the effect of peak flow of flood hydrograph on scour around the dual bridge piers at
different distances from each other in uniform and unsteady flow using symmetric hydrographs with
change in peak flow. The hydrographs used in the experiments are stepped hydrographs in 5 steps.
The experiments were conducted under clear water condition and U/Uc=0.95. In all experiments, the
diameter of the bridge pier (D) was constant and equal to 2.5 cm. S/D (S: center-to-center distance
between dual bridge piers and D: bridge pier diameter) was selected as 2, 3, 4 and 5. The results
showed that in a given flood hydrograph, with increasing the relative distance between the dual bridge
piers, the maximum dimensionless scour depth of the first and second piers increased and its
maximum was measured at a relative distance of S/D=5. Whereas in uniform flow, maximum
dimensionless scour depth of first pier was observed at S/D=3 and second pier at S/D=4. Also, at a
constant relative distance of the pier from each other, with increasing peak flow of hydrographs, the
maximum dimensionless scour depth of the first pier of the dual bridge piers increased with an
increasing rate.

Keywords: clear water, scour, bridge pier, peak flow, flood hydrograph.
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Effect of the peak flow of flood hydrograph on scour around the dual
bridge piers using experimental model

Saeedeh Mohammadi Givshad!, Yousef Ramezani?*, Hossein Khozeymehnezhad?

Extended Abstract

Introduction: The local scour around the bridge piers is the main cause of their destruction. Based on
this, extensive studies have been done to understand this phenomenon. Most of these studies have
been done under steady flow conditions. This is while the flow in the river is unsteady. The purpose
of this study was to investigate the effect of peak flow of flood hydrograph on scour around the dual
bridge piers at different distances from each other in uniform and unsteady flow using symmetric
hydrographs with change in peak flow.

Materials and Methods: The experiments were carried out in a laboratory flume 10 m long and 30
cm wide. The bridge piers were placed in a sediment recess with a length of 2.2 m and a depth of 15
cm. Sandy uniform sediments with Ds;=1 mm were used in the experiments. The experiments were
conducted under clear water condition and U/U¢=0.95. In this study, for flow rates of 8, 12, 16, and
20 Lit/sec, the depth of incipient motion of sediments were observed in flow depths of 10.4, 14.6,
19.1, and 23.4 cm, respectively. Also, flow depths in the experiments for the mentioned flow rates
were selected 10.9, 15.4, 20.1, and 24.6 cm, respectively. In all experiments, the diameter of the
bridge pier (D) was constant and equal to 2.5 cm. S/D (S: center-to-center distance between dual
bridge piers and D: bridge pier diameter) was selected as 2, 3, 4 and 5. The experiments were carried
out around the dual bridge piers at different distances from each other in uniform and unsteady flow
using symmetric hydrographs with change in peak flow. The hydrographs used in the experiments are
stepped hydrographs in 5 steps. According to the available laboratory facilities, the duration of all
hydrographs was fixed to 10 hours. So, the scour depth was almost equilibrium. After ending the
experiment, the bed topography was measured. Laser meter with 1% accuracy was used to measure
the bed topography.

Results: The results showed that in a given flood hydrograph, with increasing the relative distance
between the dual bridge piers, the maximum dimensionless scour depth of the first and second piers
increased and its maximum was measured at a relative distance of S/D=5. Whereas in uniform flow,
maximum dimensionless scour depth of first pier was observed at S/D=3 and second pier at S/D=4.
Also, at a constant relative distance of the pier from each other, with increasing peak flow of
hydrographs, the maximum dimensionless scour depth of the first pier of the dual bridge piers
increased with an increasing rate. While, the maximum dimensionless scour depth of the second pier
of the dual bridge piers increased with a decreasing rate.

Conclusion: This study shows the obvious difference between the results of studies of uniform and
unsteady flow conditions and doubles the importance of research on unsteady flows.
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