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Optimization of energy dissipation rate parameters of
stepped spillways based on SPH

WU Haitao'*’, ZHENG Wengang' , TIAN Lirong'*”, GAO Renzu', GU Shenglong' "
(1. School of Water Resources and Electric Power, Qinghai University, Xining 810016, China; 2. Laboratory of
Ecological Protection and High Quality Development in the Upper Yellow River, Xining 810016, China;
3. Key Laboratory of Water Ecology Remediation and Protection at Headwater Regions of
Big Rivers, Ministry of Water Resources, Xining 810016, China)

Abstract; The flow characteristics of the stepped spillway is simulated by DualSPHysics in order to study
the energy dissipation law and find the optimal parameters of the stepped spillway. Here, the applicability
and accuracy of the smoothed particle hydrodynamics (SPH) method in the water flow simulation of the
stepped spillway is verified through comparative analysis. Then, the energy dissipation law of the stepped
spillway is studied by establishing a total of 288 working conditions with different single-width flow rates,
stage gradients and the number of steps. The results show that the energy dissipation rate of the stepped
spillway is negatively correlated with the single-width flow rate when the other parameters are constant;
the number of steps has no significant effect on the energy dissipation rate of the stepped spillway, but
there is a certain step number when the energy dissipation rate of the stepped spillway reaches the maxi-
mum value. According to the simulation results, the number of steps corresponding to the optimal energy
dissipation rate is in the range of 78 — 81 steps. This conclusion has a certain referential value for the
practical engineering.
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