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Fig. 1 Sketch of the test model
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Fig. 2 Dimensionless free-surface profiles
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Fig. 3 Diagram of three-dimensional model of the spillway
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Fig. 4 Flow pattern of spillway in the initial design scheme
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Fig. 5 Diagram of three-dimensional model of the spillway after optimization
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Fig. 6 Flow pattern of spillway in the built-up stage after optimization
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Fig. 7 Flow velocity of spillway in the built-up stage after optimization
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Three-dimensional Numerical Simulation on Hydraulic Characteristics of
Tailings Pond Spillway Under Phased Construction

HU Liangcai, GUO Daping, LI Zhehui, LI Yulei, ZHANG Ning
(The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China)

Abstract: Phased construction is one of the characteristics of tailings pond spillway, and the hydraulic
characteristics of the spillway vary greatly at different stages of operation. Based on the VOF method
and RNG k¢ turbulence model, the flow pattern, velocity and energy dissipation rate of the initial de-
sign scheme and optimization design scheme of the spillway were simulated by Flow-3D. The results
show that the flow pattern during the infrastructure period is relatively smooth, the shape of the spill-
way is reasonable, while the spillway in the built-up stage has problems such as steep slope in the
stepped section and the water surface line extends beyond the side walls. The flow pattern of the opti-
mized spillway is good,the maximum flow velocity in the spillway is about 17. 31 m/s and the energy
dissipation rate is about 78.53% , the shape of the optimized spillway is reasonable. The research re-
sults can be used to guide the design of spillway under phased construction.

Key words: phased construction; spillway; tailings pond; hydraulic characteristics; numerical simula-
tion; VOF method; RNG ke turbulence model





