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Simulation of influence of double-square floating beds on
hydrodynamic characteristics in a river
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Hohai University, Nanjing 210098 , China
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Abstract: A river’s hydrodynamic characteristics, as affected by three types of arrangements ( tandem,
juxtaposed, and staggered ) of double-square floating beds, were analyzed using both flume experiments and
numerical simulation. The results show that the average velocity at the cross-section where the geometric centers of
the floating beds were located increased significantly when the floating beds were in a juxtaposed arrangement, and
the floating beds significantly influenced the velocity distribution downstream. With the tandem, juxtaposed, and
staggered arrangements of the floating beds, the average velocities on the horizontal plane were, respectively,
1.12% , 2. 56% , and 4.24% less than those without the floating beds, and the average relative turbulence
intensities on the horizontal plane increased by 30.3% , 31.1% , and 7.2% , respectively, compared with the
condition without the floating beds. Meanwhile, the juxtaposed arrangement of the floating beds significantly
enhanced the relative turbulence intensity downstream. On the whole, the staggered arrangement of the floating
beds had a more significant influence on the velocity distribution than the other two arrangements, while the
juxtaposed arrangement increased the relative turbulence intensity more significantly than the other two

arrangements, which would be propitious to pollutant diffusion in the river.

Key words: ecological floating bed ; arrangement of floating bed ; flume experiment; numerical simulation ; velocity

distribution ; relative turbulence intensity
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Fig. 1 Schematic diagram of arrangements of
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Fig. 2 Comparison of observed and simulated velocities with three types of arrangements
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Table 1 Distribution of average velocities at cross-sections cm/'s
i CL BL CZ KB
i S AL S AL S ED) S B
B 8. 13 8. 13 8. 13 8.13 8.13 8. 13 8. 14 8. 13
C 8. 14 8.13 8.13 8. 12 8.13 8.12 8.13 8.13
M 8. 10 8. 10 8.65 8. 67 8.12 8. 14 8. 12 8. 12
E 8. 13 8. 11 8. 14 8.09 8. 11 8. 10 8. 12 8. 12
F 8.09 8.09 8. 10 8.08 8. 10 8.09 8. 11 8. 11
G 8.08 8.07 8. 06 8.07 8. 06 8.08 8. 10 8. 10
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Fig. 3 Velocity distribution on horizontal plane H with three types of arrangements of floating beds (units: m/s)
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Fig. 4 Velocity distributions of lines E, F, and G
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