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THE EFFECT OF ROUGHNESS BARS ON TRANSVERSE MIXING
IN HYDRAULIC MODELS
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By Norio HAYAKAWA, Masayoshi SHIRAYAMA, Yoshiyuki NAKAMURA

and Yuusuke FUKUSHIMA

Similarity of horizontal diffusion in hydraulic models is generally difficult to achieve
because the diffusion law is often not known and small scale ratio is often used. It is
generally accepted that use of roughness elements is necessary to generate turbulence in
the small-scale hydraulic models. Quantitative
e. g. roughness bars or strips, with regard to the horizontal diffusion, however, has not
been studied extensively. In this paper, a flume study is carried out to obtain the veloc-
ity defect law in the presence of roughness bars. Based on the obtained velocity defect
law, the horizontal turbulent diffusivity is derived using the Prandtl’s concept of mixing
length and the Reynolds’ analogy. Experimentally verified law of horizontal diffusivity
thus is expressed in terms of flow velocity, radius of the bar elements and spacings of
roughness bars in two horizontal directions,
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Run No. ?E;S (i/g (cn?/s) (cm/s) | (cm) w/ (cm) A (cm)
1 4.5 1.88 0.671 10.8 26.66 1 2.4 0.09 61
2 8.5 4.92 0.854 14.7 26.66 1 1.8 0.0675 61 \U
3 8.5 6.96 1.208 21.0 26.66 1 1.8 0.0675 61 ° o o
4 4.5 .88 .67 .5 . . 0.18 67
5 a.5 19 | Oosal e | B8 1 i 0.135 §7 9
3 8.5 6.96 1.208 19.0 13.33 1 1.8 0.135 67 ° o o
7 4.5 1.88 0.671 9.0 20 1 2.4 0.12 64
8 8.5 4.92 0.854 12.3 20 1 1.8 0.09 64 il o
9 8.5 6.36 1.208 19.0 20 1 1.8 6.09 64 W) o
10 4.5 1.88 0.671 9.6 13.33 1.5 2.4 0.18 64
11 8.5 4.92 0.854 13.1 13.33 1.5 1.8 0.135 64 o ©
12 8.5 6.86 1.208 19.7 13.33 1.5 1.8 0.135 64
13 4.5 4.92 0.671 7.6 13.33 0.75 2.4 0.18 59
14 8.5 6.96 0.854 11.6 13.33 0.75 1.8 0.135 59
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