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STUDY ON INCIPIENT MOTION OF SEDIMENT IN SHALLOW WATER
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ABSTRACT

The study of sediment incipient motion is of great significance to the theoretical development
of sediment transport mechanics and the practical application of water conservancy projects. Shields
curve, as the most classical incipient motion discriminant, is widely used in deep rivers. However,
under shallow flow conditions, Shields curve is unable to reasonably explain the phenomenon that
the critical Shields number increases with the increase of relative roughness. Utilising the sediment
transport rate model in the mixed velocity scale, a unified relationship is derived between the critical
Shields number and the dimensionless sediment transport rate and the bed resistance coefficient.
Subsequent to the study of the dimensionless sediment transport rate and bed resistance coefficient,
the formulas for calculating the critical dimensionless sediment transport rate and critical bed
resistance coefficient are established. By comparing the relationship between the incipient motion
parameters of sediment under conditions of deep water and shallow water, a formula for calculating
the critical Shields number of sediment under conditions of shallow water is established. A
comparison of the observed data in the flume and field with other classical formulas of incipient
motion parameters of sediment was undertaken, and it was demonstrated that the formula presented
in this paper has good applicability. The findings of this study offer a robust theoretical foundation,
providing a valuable framework for the practical implementation of the project.

Keywords: Open channel flow, Shallow flow, Incipient sediment motion, Critical Shields stress,
Gravel bed.
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