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gradient and the ratio of gate opening to depth
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A study of bendway flow characteristics outflowing
from sluice orifice on rapid river bend

GUO Hong-min"?*, QIN Shan', CAI Li-ming', CAO Guang-chun', ZHANG Tian-tian', HU Wen-bing'
(1. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002,
China; 2. Collaborative Innovation Center for Geo-Hazards and Eco-Environment in Three Gorges Area, Yichang

443002, China)

Abstract; Owing to the geologyical, topographical and hydrological factors, it is inevitable to build hydraulic
structures in the river bend. So it is very important to carry out studies of influences given by the bendway flow on
the layout of the hydraulic structures. The three dimensional numerical simulation of the bendway flow outflowing
from the sluice orifices located on the rapid river bend has been made by using the RNC k-g& turbulent model. With
the aid of simulation calculation, a comparative analysis is made of the flow characteristics and variation law related
to flow velocity distribution, turbulent kinetic energy and pressure distribution as well as circulation flow passing
through the sluice under the conditions of different gate openings and different flow discharges. Analysis results show
that as the dam sluice is located on the upper river bend, the influence given by the sluice on the flow passing
through the dam sluice is the minimal, but some prevention measures should be taken for protecting the area close
to the convex bank slope of the lower outlet bend against erosion; and the influence given by the river bend on the
flow passing through the sluice is the maximal. Therefore, the stability of the flow flowing through the sluice
chamber, the gate safety operation and the cavitation damage to the piers should be taken as the key points in
consideration and to which more attention should be paid in practical engineering. The numerical simulation results,
which are in good agreement with the results obtained from the physical model tests, can meet the requirements of

the calculation studies.

Key words: rapid river bend ; outflow from sluice orifice ; bendway flow; flow characteristics ; numerical simulation



