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Experimental Analysis of the Parameters Governing Scour
in Plunge Pool with Cohesionless Bed Material
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Abstract

Because the existing scour prediction formulas for plunge pools of pipe culverts and spillways
give a wide range of predicted scour depths, it is difficult to estimate actual scour depths. A review
of literature showed that wide range of predicted values was caused mostly by lack of thorough
analysis of the scour mechanism. In this study, the effects of the parameters govering scour were
examined, and the scour potentials were measured. The major variables govering scour were the
velocity and size of jet impinging into the plunge pool, the submerged weight of bed material,
the ratio of jet size to bed material size, the tail watr depth of the plunge pool, and the angle
of jet impact on water surface. The ratio of jet size to bed material size to bed material size
was found to be another significant parameter affecting scour for larger bed materials. A densimetric
Froude nember of the bed material in incipient motion was formulated. This number represented
the scour potential of the jet at the point where the bed material was tested.
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