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Method for measuring the incipient velocity of fine—grained sediment in pressure flow

LI Huayong', CHEN Yuanzhong’, CHEN Huai’

(1. Jiangxi Provincial Port & Waterway Construction Investment Group Co., LTD, Nanchang 330008, China;
2. Gongming Water Supply and Storage Project Management Office in Shenzhen City, Shenzhen 518036, China;
3. State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering ,

Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: A method for measuring the incipient velocity of fine—grained sediment under pressure flow is in-
troduced in this study. A water tower, a closed channel and a particle image velocimetry system were com-
bined to carry out the experiment. The tower was used to change the water pressure, and the laser sheet
was used to illuminate the sand bed while a high-speed camera was employed to capture pictures about
the incipient motion. As sediment particles scattered the laser sheet when they suspended, the gray level of
the pictures changed dramatically, and this critical feature can be used to infer the incipient velocity. Fine
sediment that originated from the Three Gorges Reservoir was used as test sample, and measuring results
were compared with published formulas. The difference between incipient velocities in this study and those
of Tang Cunben 1963 and Dou Guoren 1999 formulas is small. Due to the difference of experimental condi-
tions and the lack of sample population, it is impossible to make a comprehensive comparison among each
published formula at this stage. In the future, more tests will be carried out under different conditions in or-
der to put forward a practical unified formula for estimating sediment incipient velocity under pressure flow.

Keywords: pressure flow; closed channel; fine—grained sediment; incipient motion; laser sheet; high—speed

camera
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