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Simulation Analysis of Influencing Factors of Local Scour Around
Single Pile Under Steady Flow
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Abstract Taking Reynolds-averaged Navier-Stokes (RANS) equation as the control equation, a three-dimensional
numerical flume scour model considering the boundary layer effect was established with the computational fluid
dynamics software. The accuracy of the model was verified from two aspects of flow field and scour depth. The influence
of different factors on the local scour characteristics of single pile were studied. The results show that the equilibrium
scour depth of the cylindrical single pile foundation increases with the incoming flow velocity and pile diameter, and
decreases with the sediment density and median particle size. The change of these parameters will cause the change of
the ratio of the Shields parameter to the critical Shields parameter around the single pile foundation, and then affect the
incipient motion of sediment. The time scale is negatively correlated with the incoming flow velocity, and positively
correlated with sediment density, median particle size, and pile diameter.

Key words railway bridge; local scour; numerical simulation; single pile foundation; influencing factor; boundary
layer
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