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Study on Vortex Characteristics and Estimation of Vortex
Erosion at Downstream Part of Hydraulic Structure

& W

Abstract| ] Characteristics of the vortex structure and the secondary scour at downstream part of the
hydraulic structure such as drainage sluice or spillway were studied. Mean shear velocity in the scour hole could
be derived by the theory of energy conservation and the amount of a vortex erosion could be obtained using
entrainment equation for given value of a shear velocity. Comparison of erosion rates with others showed a large
value at low shear velocity due to the continuous and strong upward flow of the macroturbulence different from
the conventional vortex formed in the lee-side of a sand ripple. For a design purpose, if the flow depth at the end
of an apron and the properties of bed material are given, the amount of vortex erosion can be known.
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Fig. 1 Comparison between primary scour and secondary scour

Table 1 Comparison between primary scour and secondary sour

-

primary scour

secondary scour

scour mechanism
erosion characteristics
scour direction

scour quantity

scour intensity

scour depth

wall jet
sheet erosion
downstream
large

strong

linearity

line vortex
vortex erosion
upstream
small

not so strong

deceleration

deformation of bottom protection

gate
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slip circle

liquifaction
internal erosion

Fig. 2 Characteristics of secondary scour due to line vortex
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