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Optimization Design of Hydraulic Problems of Spillway
——A Case Study of Optimization Design of Spillway in Wangyao Reservor

Expansion Project of Yan'an City

YANG Li', YAN Li', GAO Liyao’, YANG Shijie’
(1. Shaanxt Provincial Institute of Water Resources and Electric Power Survey
and Design( Group) Co. ,Lid. , Xi'an, Shaanxi 710001, China;
2. College of Water Conservancy and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; In order to eliminate the bad flow state in the spillway discharge slot, energy dissipation pool and downstream
channel of the Wangyao reservoir expansion project and to reduce the depth of the scouring pit in the downstream river-
bed, the optimization design of the spillway of the Wangyao reservoir expansion project was carried out by using model
test and numerical simulation method, and the water release observation test was carried out. The results show that after
arranging 27 steps on the steep slope, the backflow flow in the energy dissipation pool is effectively eliminated, and the
flow state of the water flow in the energy dissipation pool is ensured to be in good condition. By adjusting the length and
of the artificial water return channel, the outgoing flow of the energy dissipation pool is made to flow in the middle of the
river, and the unfavorable state of the right bank scouring depth of 17 m in the downstream channel is transformed into a
siltation state, and the right bank head scouring problem and the problem of large scouring depth in the river channel are
perfectly solved. After optimization design, the flow state, water level, velocity distribution, negative pressure value on
the bottom plate and scouring depth of the riverbed in the spillway discharge slot, energy dissipation pool and downstream
channel of the reservoir all meet the design and relevant specification requirements.

Keywords . spillway; stilling basin; flow patterns; scour pit; design optimization
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