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Table 2- Comparison of turbulence model
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Fig. 6- Comparison of laboratory and numerical shear stress results with RSM turbulence model
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Table 3- Comparison of different mesh networks

L loll sty -
(celw) g3lwamd by e
Number of RMSE MAE . Ls.) . e
Simulation time (hours)

elements

300000 0.035 0.017 60

670000 0.008 0.0066 108

798227 0.0066 0.0061 168

1- Root Mean Square Error

2- Mean Absolute Error
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Fig. 15- Velocity depth profiles in a compound channel with smooth bed: a) first zone, b) second zone, c) third zone
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Fig. 16- Velocity depth profiles in a compound channel with rough bed: a) first zone, b) second zone, c) third zone
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Fig. 17- Shear stress in the compound channel for depth of 0.09 m on flood plain: a) smooth bed; b) rough bed
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Fig. 18- Shear stress in the compound channel for depth of 0.06 m on flood plain: a) smooth bed; b) rough bed
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Fig. 19- Shear stress in the compound channel for depth of 0.03 m on flood plain: a) smooth bed; b) rough bed
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Table 4- Information of smooth bed conditions

et I T PO
ontribu |on00 shear Total shear (Pa) W ) Discharge (lit/s) Section (o)
stress (%) Shear stress (Pa) Depth (cm)
61 0.9 (Ol S5
1.48 3218 F'OOO" p:j;” 3
39.2 0.58 ‘51& J
Main channel
56.15 0.73 ﬁ““” ‘I‘”
13 46.49 F °°0" plj‘;” 6
a4 0.57 kel J
Main channel
54.5 0.693 F‘Ty“g T“"
1.27 60.82 °°‘ plj‘;” 9
45 0.576 ‘51& J
Main channel
25 Pt ol gl 42 bgryo OleMbl - 0 Jga
Table 5- Information on rough bed conditions
L T L e SO
ontribu |on00 shear Total shear (Pa) W ) Discharge (lit/s) Section (o)
stress (%) Shear stress (Pa) Depth (cm)
63 4.21 ‘fl’y”“ “I““
6.7 32.18 F 00‘3 p&‘;” 3
37 2.49 tel J
Main channel
58 3.22 ‘fl’y”; “I““
5.5 46.49 F °°| p&‘;” 6
42 2.36 “"’_La J
Main channel
55 2.86 F‘*’I’y”; “I““
5.16 60.82 °°| plj;” 9
44 23 tel J
Main channel
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Abstract
The precise prediction of shear stress in open channel is important in many engineering issues

such as designing of sustainable channels, calculation of energy losses, and sedimentation in
channels. In flood duration, due to difference in depth of flow between the main channel and the
flood plains surrounding the flow, the flow velocity is also different, and subsequently the stress
and distribution of stress significantly changes. In this paper, it has been shown the performance
of the Ansys Fluent three-dimensional numerical model in simulating various hydraulic
parameters for a rectangular compound channel with smooth and rough bed and wall.
Comparison of shear stress values showed that with decreasing depth in flood plains, the amount
and percentage of shear stress in flood walls, and in main channel increased and decreased
respectively, and also it was shown that with increasing roughness, shear stress increased.
Results also indicated that with increasing flow rate, the power flow increased and velocity and
vortices were formed at the intersection of flood plains and main channels. The results of this
research can play a role in designing of sustainable channels, especially at the intersection of the
main channel and flood walls.

Keywords: Flood Plain, Main Channel, Open Channel
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