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Experimental study on roughness coefficient and turbulence
structure of open channel flow with trapezoidal revetment

LI Qian', ZENG Yu-hong', YAN Cheng-ming’

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan,
430072. E-mail: ligianslsd@whu.edu.cn; 2. Department of Hydraulic Engineering,Guangdong Polytechnic

of Water Resources and ElectricEngineering, Guangzhou, 510635.)

Abstract: Ecological revetmenthas been widely applied because of it is safe, environmental and
ecological friendly,diverse type river revetment can make different channel resistance and flow
structure. In this study, the artificial turf and triangular prism brick were adopted to imitate
ecological revetment, the experiments were conducted in an asymmetric trapezoidal flume with
different flow rate and bed slope, the roughness coefficient, velocity distribution and turbulence
structure of open channel flow with different trapezoidal revetment through laboratory

experiments were investigated. The results showed that, the roughness coefficient increases with
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bed slope while unaffected by flow rate; the vertical distribution of streamwise velocity
conformsto the logarithmic profile, the streamwise velocity decreasesfrom the main channel to
the side slope,and the different bed slope and revetment type exert an obvious impact on the
lateral distribution gradient of wvelocity; In the main channel,the turbulence intensity
monotonically decreases from the channel bed in the vertical direction,while in the side slope
increases first then decreases;In the lateral direction, the turbulent kinetic energy first increases
with coordinate y, reaches a maximum value at the junction of the side slope and the main
channel, then decreases with coordinate y, indicates that the turbulent exchange is strongest at the

junction area.

Key words: Trapezoidal channel; Ecological revetment; Roughness coefficient; Velocity

distribution; Turbulent kinetic energy.
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