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PIV experiments on turbulence characteristics and tail vortex zone scale of a square pier//LIU Yang', XU Yi',
WANG Maomei' , ZHAO Gang', WANG Yuan® (1. Hydraulic Research Institute of Jiangsu Province, Nanjing 210017,
China; 2. Jiangyin Water Conservancy Engineering Company, Jiangyin 214400, China)

Abstract: In order to study the rule of turbulence characteristics and tail vortex zone scale around a square pier, the flow
structure surrounding a square pier was measured by the technique of particle image velocimetry (PIV). The turbulence
characteristics at the middle water-depth horizontal planes near the square pier and the tail vortex zone scale of the square
pier were analyzed in detail under different Reynolds numbers (7 500 <Re<20000). The results show that turbulence
intensity at the pier side increases to the maximum value and then decreases to near zero rapidly along the transverse
direction. With the Re increases, flow turbulence at the pier side become more affected. According to the experiments, the
relations between the relative turbulent flow width and the time averaged relative volume of the tail vortex zone with varied
Fr have been fitted, which show a good correlation with a power relation and a quadratic relation respectively. An empirical
formula for the time-averaged relative area of the tail vortex zone with different water-depth planes under the impact of Fr

was also proposed with good correlation.
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