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ABSTRACT

The transport of sediment in open-channel flows is closely related to its pickup
probability. This study theoretically investigates the pickup probability for sediment
entrainment and compares the results with the published data. When the flow-induced
lift force for a particle is greater than its submerged weight, the movement of
sediment particle will occur. The lift force is a function of the near-bed velocity
approaching to the particle. The previous study has assumed that the probability
density of the near-bed velocity is normally distributed and used the experimental
mean value and standard deviation to formulate a theoretical relationship between the
pickup probability and the dimensionless shear stress. However, the previous result
reveals a significant error as compared to the experimental data. This study aims to
improve the accuracy by using the log-normal distribution to characterize the
near-bed velocity because it is more physically reasonable for open-channel flows.
The results indicate that the pickup probability derived from the log-normal
distribution is in better agreement with the experimental data. The improvement of the
accuracy exceeds 50%. Under the identical flow condition and the lift coefficient, the
pickup probability derived from the log-normal distribution is approximately 4-6

times of that from the normal distribution.

Keywords: Pickup probability, sediment entrainment, probability distribution,
dimensionless shear stress, lift force.
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Dimensionless Shear Stress, 6
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Dimensionless Shear Stress, 6
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