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HYDRAULIC CHARACTERISTICS AROUND BRIDGE
PIERS IN AN OPEN CHANNEL FLOW (5)

By Hirotake IMaMoTO and Kunio OHTOSHI

Synopsis

A pier that was made up of a small circular cylinder with a larger cylinder below it
was used as the non-uniform pier model and the scouring process around it was analyzed by
a mathematical simulation which was partly based on the information through experiments.

The main results obtained were;

1) The development of scour depth with time dxffers considerably based on the elevation
of the lower cylinder. The differences appear remarkably when the diameter of lower (upper)-
cylinder becomes larger (smaller).

2) When the dimension of the lower cylinder is large and its top surface is just near
the river bed, scour is reduced than that for a uniform pier with the same diameter of
upper cylinder. But, any slight upward shift of the top surface can bring about a remarkable
increase in scour depth.-
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Fig. 1 Non-uniform pier model.
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Fig. 2 Variation of the dimension of scour hole with time in the plane of symmetry.
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Fig. 3 Variation of flow pattern in the scour hole with time in the plane of symmetry.
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Fig. 7 Development of scour depth with time (effect of hy/Dy).
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Fig. 9 Development of scour depth with time (effect of H/D,).
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Fig. 10 Development of scour depth with time (effect of D,/d).
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Fig. 11 Comparison between simulation and experimental data.
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Fig. 13 Equilibrium scour depth (effect of 7yo).
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Fig. 15 Equilibrium scour depth (effect of D,/d).
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