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Resistance coefficient equation for permeable tetrahedron frames

LIU Jianhua', YANG Zhonghua', LI Da', LI Ming®

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Changjiang Waterway Institute of Planning and Design, Wuhan 430040, China)

Abstract: The study of resistance coefficient for permeable tetrahedron frames (PTF) with seepage effect is of
practical significance. PTF were taken as large-scale roughness in this research. Using the penetration depth, a two-
layer dynamic model was established for the turbulent flow over large-scale roughness. The flow was divided into two
layers, the permeable layer and the free-flow layer, along the water depth. Considering roughness area and seepage
effect in the bottom, the resistance equation was derived with this two-layer model. Flume experiments of PTF were
conducted and results present that the vertical distribution of longitudinal velocity is S-shaped when frames are laid.
The key parameter, shape factor, was calibrated by 47 sets of data with the Reynolds number ranging from 25,000 to
50,000.

Key words: permeable tetrahedron frames; large-scale roughness; two-layer model; resistance coefficient
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