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Rivers as a natural drainage of a watershed have always been of interest in
draining the runoff resulting from precipitation, especially during floods. Due to
the formation of most cities and villages on the banks of rivers and the
construction of structures in their floodplains, during floods, the pattern of river
flow always undergoes changes, so it is necessary to study the interaction of
flood flows of meandering compound channel in these areas. In this research, by
using Flow3D software, which is a powerful software in the field of
computational fluid dynamics, the flow structure and bed shear stress in
meandering compound channel under the effect of structural density of
floodplain during floods have been investigated. For this purpose, six types of
structural density of 0, 8, 16, 11, 25 and 44% have been used on the floodplain
using non-submerged blocks with distances of 7, 14, 21, 28 and 35 cm. The
results of the numerical simulation showed that with the increase of structural
density in the floodplain from zero to 44%, the average velocity of the main
channel, the maximum water surface elevation and the amount of flow passing
through the main channel increased by 51%, 25% and 84% respectively. Also,
with the increase in structural density on the floodplain, the amount of bed shear
stress has increased so that the maximum bed shear stress has increased from
1.32 to 4.61 pascal (250 percent) and moves towards the center of the main
channel.
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Table 1. Structural density and distance between blocks for six cases
Case Distance between blocks (cm) Density (%0)
A - 0
B 35 8
C 28 11
D 21 16
E 14 25
F 7 44

Figure 1. The channels used in this research with different structural densities on the floodplain
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Table 2. Geometrical parameters used for the meandering compound channel (Liu et al., 2014)
Meander belt width (m)  Wavelength (m)  Inner radius (m)  Outer radius (m)  Cross-over length (m)  Sinuosity
2.99 5.53 0.9 1.6 1.2 1.381
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Figure 2. Plan of geometrical details and measured sections
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Figure 4. The geometry of the meandering compound channel used in the experiments by Liu et al. (2014)

Table 3. The accuracy of different model gridding based on the RMSE of computed depth-averaged velocities and
Qmn/Q along the half bend of compound meandering channel

Grid spacing Cs1 Cs2 CS3 Cs4 CS5 CS6 CSs7

Type of gridding (cm) RMSE (ms?) QmdQ
Coarse (C) 3 0.114 0.107 0106 0.101 0108 0.105 0.117 0.117
Medium (M) 15 0.087 0.079 0.079 0073 0.08L 0.078 0.089 0.093
Fine (F) 1 0.052 0.049 0.048 0.047 0.050 0.047 0.053 0.066
Very fine (FS) 0.75 0.052 0.048 0.048 0.046 0.049 0.047 0.052 0.064
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Figure 5. Comparison of experimental and numerical results with F-type grid for depth averaged velocity in CS1 section
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Figure 6. Comparison of experimental and numerical results with F-type grid for flow discharge in different section
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Table 4. The amount of water surface increase due to the increase in structural density for cases A to F

Case Distance between blocks Density Increasing the height of water

(cm) (%) surface compared to case A (%)
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Table 5. Main channel discharge (Q.), floodplain discharge and total discharge (Q) for cases Ato F

Case Density (%) Q (m%s) Qume(m’s) Qr(Mms)
A 0 0.113 0.037 (33%) 0.076 (67%)
B 8 0.113 0.04 (35%) 0.073 (65%)
c 11 0.113 0.043 (38%) 0.07 (62%)
D 16 0.113 0.045 (40%) 0.068 (60%)
E 25 0.113 0.051 (45%) 0.062 (55%)
F 44 0.113 0.068 (60%) 0.045 (40%)
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Figure 14. Flow Velacity distribution near the main channel bed for cases A to F
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