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Hydraulic Characteristics Above the Local Elevated Steps in a Curved Spillway
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Abstract: At high Froude number (F7) by large flow velocity, the water level along the concave bank of a curved smooth spillway is extremely
high, and the bed of the convex bank will be exposed, and the flow status in the basin pool is poor.These poor hydraulic characteristics pose a seri-
ous threat to the project. A new curved spillway was proposedto improve the flow regimein a bend. The multistage steps werearranged in the spill-
way, and the bottom bed elevation of each step along the concave bank was higher than that along the convex bank.The design was verified by the
hydraulic model test, and the hydraulic characteristics were studied in detail based on the three-dimensional numerical simulation .The hydraulic
model test was based on a realspillway project of a reservoir,and the three-dimensional numerical model employed the RNG "k-¢" turbulence
model and the VOF method.The simulationwas compared with the experimental measurement to verify the reliability and accuracy of the numer-
ical model.The position of the mainstream zone was analyzed by using the water surface line and velocity distribution at three representative cross
sections. For Section II, the velocity vector and pressure distribution were analyzed for understanding of flow patterns and cavitation erosion in
the spillway. The energy dissipation effect was analyzed according to the energy dissipation standard. The results show that the flow velocity and
water depth of the cross section tend to be uniform, and the negative pressure zone is mainly located in the small triangle area formed by the wall,
the vertical plane and the step surface. In addition, the energy dissipation of the flow is obviously strengthened along the path, and the deflected
flow near the bank is greatly reduced, and the water flows smoothly into the pool. Combined with the pre-aerator, the problems of aerial drainage

and energy dissipation of curved spillway under the flow condition of large flow velocity and high Froude number are solved.
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