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Physical model study on diffuser parameter

optimization for thermal buoyant discharge into bend flow

CHEN Xiaoli, KANG Zhanshan, ZHAO Yijun, JI Ping

(Department of Hydraulics China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The outfall of waste discharge into bend flow area is usually located at the cut bank to take
full advantage of the spiral flow for fast mixing. While the near field mixing characteristic in bend flow is
different from that in straight channel and the related research is rare. In this paper, the near field mixing
process of a thermal buoyant discharge by a diffuser into bend flow is simulated using a large scaled physi-
cal model. The Planar Laser Induced Fluorescence (PLIF) technology is used to measure the concentration
at certain sections. The impact of bend secondary flow on the buoyant jet mixing is analyzed. Then the dis-
charge vertical angle, horizontal direction angle and distance from bank are optimized. At last the diffuser
discharge nearly horizontal offshore at different height level is proposed as the most suitable pattern for the
thermal buoyant discharge into the bend flow. The research result has reference meaning for diffuser optimi-
zation study of similar thermal buoyant discharge into bend river area.

Keywords: PLIF; bend flow; low radio—active effluent; buoyant jet; physical model; diffuser
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Test study on the tensile stress—deformation curve of fully-graded concrete

ZHANG Yanhong, HU Xiao, YANG Chen

(State Key Laboratory of Simulation Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower

Research, Beijing 100048, China)

Abstract: Tensile stress—deformation curve of fully-graded concrete is very important for the nonlinear re-
sponse calculation and the critical seismic capability analysis of dams. In this paper, the advanced
closed—loop servo testing machine is used to perform the axial tension test on ®450 mmx1 300 mm cylindri-
cal specimens (max aggregate size of 150 mm) under the control of displacement mode, from which the
complete curves of tensile stress versus tensile deformation in given range are obtained. After the maximum
load, cyclic loads under different stress levels are applied to study the unloading and reloading curves. Sim-
ple equations are suggested to fit the complete stress—deformation curves and the unloading/reloading curves
of the fully—graded concrete. This paper provides a reference basis for the dam concrete model building in
numerical analysis.

Keywords: hydraulic structure engineering; fully—graded concrete; axial tension test; stress—deformation

curve; strain rate
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