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Natural rivers are principal resources of water and energy. Design and operational
management of natural rivers needs a complete knowledgement of mechanics of flow
pattern and sediment transport. The complex three-dimensional flow characteristics
in river bends reveals the necessity of using a three-dimensional numerical
model. The numerical model used in the present study is called SSIIM, an acronym
for Sediment Simulation in Intakes with Multi block option. In this study, in the first
step, SSIIM is applied to investigate the characteristics of turbulent flow in a Sine-
Generated channel with 70-degree angle, the rectangular cross section of width B
=40cm and fixed bed. In addition, a comparision has been also made between the
turbulence models, the flow characteristics such as Longitudinal and transverse
velocity, Water level and bed Shear stress has been considered. The results have been
validated with laboratory data. The results show that SST-k-o model has better
consistency with experimental data than k-¢ model. Also distribution of bed shear
stress depends on Froude number although secondary flow is independent.
Furthermore, distribution of bed shear stress and secondary flow is dependent on the
width to depth ratio. For b/h<8, another circulation cell occurs near the outer bank.In
the second step, to investigate the variation of channel bed subjected to steady flow,
Channel with movable bed has been employed. Comparison of results show good
agreement between computed and measured bed topography. Finally, the effective
parameters including interval time step, grid size, Froude number, width to depth
ratio and meandering angle has been investigated. Results show that by increasing the
Froude number and the ratio of width to depth point bar and point pool gradually
migrate downstream channel. Whereas by increasing meandering angle, point bar
and point pool moving Upstream.
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Table 1. hydraulic characteristics of the flow field
Flow depth upstream of the Speed upstream of the Reynolds Froude Meandering Runtime
channel channel number number angle (min)
(centimeters) (m/s) (Re) (Fr) (degrees)
7.5 0.18 13750 0.21 70 45
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Table 2. Mesh network specifications**

Channel angle Number of networks Number of nodes Separation plan CPU Time (min)

30 217 x 23 x 12 59892 SOuU 45

** The dimensions of the meshes near the walls are 1 cm, the dimensions of the meshes in the rest of the places are 4 cm.

Figure 4. Field meshing
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Figure 5. The position of sections

Table 3. Specifications of sections

Section 1. Section 1. Section 1.
number L number L number L
1 0 7 0.375 13 0.75
2 0.062 8 0.437 14 0.812
3 0.125 9 0.5 15 0.875
4 0.187 10 0.562 16 0.937
5 0.250 11 0.625 17 1
6 0.312 12 0.675 18 1.062
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Figure 6. Comparison of bed level obtained from numerical and laboratory model at the end experiments.
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A) Laboratory results (unit is centimeter)
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B) Numerical results (unit is meter)
Figure 7. Laboratory comparison of bed level changes with numerical results
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After 20 min

After 120 min After 80 min

Figure 8. Examination of bed changes over time (unit is meter)
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Figure 9. changes in the transverse profile of the bed over time in the section of maximum scour in the first arc
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Figure 10. Secondary flow lines
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Table 4. Hydraulic characteristics of the flow

Width to depth Froude number Water depth at the entrance Input flow rate Channel width
(B/h) (Fr) (m) (Li/s) (m)
11 0.18 0.07259 10 0.8
10.7 0.21 0.07507 11 0.8

10.3 0.28 0.07748 15 0.8




IFet oS3l oslasis o0y lgz 090 5ol 5 o o prko Y.y

oS & (538 Cumd Sy 53 398 dde al38l L a5 s oo (Lt calisee (gladg)8 )3 i 515 Sl s duglie

A g 23500 03938l (alo)d (sladlle Bos g o9y slads ] p bid Copu GRIEN e ol

sy 5 I e 5 wsd ol) e3P gy sladg g dan > WS e (S s 5 s
B )5 JSS (0B pgd desd 53 g () 0)ld Sud55 5> (ol b

o 006
003

a0z 004
aot 002
Q 0
o1 -002
002 004
-0.03 -0.08
004 / -008

kb

Figure 11. The contour of bed level changes
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Table 5. Hydraulic characteristics of the flow
Width to depth  Water depth at the entrance  Input flow rate  Channel width

(B/h) (m) (Lils) (m)
42 0.190605 50 038
7.8 0.102411 19 038
10.7 0.075075 11 0.8
B/h=4.2 B/h=738 B/h=11

Figure 12. The contour of bed level changes
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Figure 13. Sedimentation and erosion pattern
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