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1. Introduction 

Flow in river bends is three-dimensional, the combination of secondary flow and longitudinal flow in 
rivers leads to the formation of helical flow which is the main cause of erosion in the outer bend and 
sedimentation in the inner bend. So far, many numerical models regarding flow patterns in rivers have been 
introduced and available to river engineering scholars. Moges et al. (2010) simulated the hydraulic and 
sediment flow in Meander Rivers using SRH-2D two-dimensional model and eventually determined the best 
equation for predicting the water surface profile and bed level changes in sediment situations. Naji Abhari et 
al. (2010) studied the flow pattern in a 90 degree bend. The results of their study results showed that from 
the beginning of the bend till the 30 degrees angle the maximum velocity is close to the inner wall and from 
the 30 degree angle till the end of the bend the maximum velocity is diverted to the outer bend. Maghrebi 
(2012) studied the turbulent flow pattern in a longitudinal range of Karoon river, containing two 180 degree 
steep bends using MIKE21FM and CCHE2D models, the results showed that that both models simulate the 
flow pattern accurately. The aim of the present study is simulation of the flow pattern in a 90 degree mild 
bend using CCHE2D and SRH2D models.  

 
2. Methodology 

2.1. SRH-2D model  
The SRH-2D model has been developed by the USBR institute and simulates the hydraulic and sediment 

flow in two-dimensions for river systems. This model lacks the ability to mesh and generate mesh. Therefore 
the required mesh is provided by the SMS software which is only able to provide triangle mesh, then it is 
loaded in SRH2D. The models output files are used for viewing the simulated flow patterns. 

 
2.2. CCHE2D model 

The CCHE2D software is a numerical model for simulating turbulent flow and sediment transport in open 
channels, which was developed in the international center of hydraulic sciences and computational 
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engineering of Mississippi faculty in America. This model is a two-dimensional hydrodynamic model that uses 
depth averaged Reynolds equations for solving the flow field.   

2.3 Laboratory model 
 

The bend used in this study is based on a 90 degree mild bend that was modeled in the hydraulic 
laboratory of Shahid Chamran University in Ahvaz, based on Zahiri et al. (2012) study (Fig. 1). 

 

 

Fig 1. Schematic plan of experimental flume 
 

 
3. Results and discussion 

In order to validate the simulation results in both models, the velocity in various cross sections were 
compared with experimental velocities which were measured using a electromagnetic velocity meter and the 
average percentage or error for each section was calculated.  

Fig. 2 shows the changes of lateral profile of depth averaged velocity in different sections. It can be seen 
that at the beginning of the bend the maximum velocity is close to the inner wall and at the end of the bend it 
is close to the outer wall, which shows that the CCHE2D and SRH-2D models have accurately simulated the 
velocity profiles. 

Comparison of longitudinal velocity profiles in the inner, center and outer bend showed that in both 
simulations, the maximum velocity at the beginning of the bend occurs in the inner bend and at the end of the 
bend it occurs in the outer bend, this trend was observed in both models. But in the center of the bend the 
models showed different results for example for the CCHE2D model the velocity in the center bend is almost 
uniform while for the SRH-2D model as the flow moves towards the end of the bend the velocity increases, 
generally the range of velocity fluctuation in the CCHE2D model is less than the SRH-2D model. This might be 
attributed to different reasons such as: The effect of lateral boundaries, the difference in the equations 
governed on the two soft wares and the difference in the meshes generated by the two soft wares. The SRH-
2D model uses triangle meshes while the CCHE2D model uses square meshes.  

The tangible difference between the models is that the predicted velocities by the SRH-2D model have less 
values compared to the CCHE2D model.  For both models the results were verified by comparing the 
simulation results with the experimental results. Therefore for each cross section the simulated velocities 
were compared with experimental velocities and the average percentage of error for each section was 
calculated. The results indicate both models high ability in simulating the flow pattern in river bends. The 
simulation results showed that the velocity calculated by the CCHE2D and SRH-2D numerical models have 
6.77% and 7.42% errors respectively compared to experimental data. 
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Fig 2. The changes of lateral profile of depth averaged velocity in different sections 

4. Conclusion  

In this research the flow patterns in a 90 degree mild bend have been simulated using CCHE2D and SRH2D 
models and the simulation results have been compared. The results show that both models accurately 
simulate the velocity profiles and the predicted velocities by the SRH-2D model have less value compared to 
the CCHE2D model. The results also indicate that the velocity calculated by the CCHE2D and SRH-2D 
numerical models have 6.77% and 7.42% errors respectively compared to experimental data. 

5. References 
Maghrebi M, “The comparison of CCHE2D and MIKE21 FM models in simulating the flow pattern in river 

bends (Case study: Karoon river)”, The 1st International and 3rd National Conference on Dam and 
Hydroelectric Power Plants”, Tehran, Iran, 2012 (In Farsi). 

Moges, EM, “Evaluation of sediment transport equations and parameter sensitivity analysis using the SRH-2D 
Model”, PhD Thesis, Universität Stuttgart, 2010. 

Naji Abhari M, Ghodsian M, Vaghefi M, Panahpur N, “Experimental and numerical simulation of flow in a 90o 
bend”, Flow Measurement and Instrumentation, 2010, 21 (3), 292-298. 

Zahiri J, Kahefipour SM, Shafai Bahestan M, Ghomeshi M, “Riprap stability around spurs in the bend”, Journal 
of Irrigation Science and Engineering, 2012, 35 (4), 49-58 (In Farsi). 

0
5

10
15
20
25
30
35
40
45
50

0 0.5 1

ve
lo

ci
ty

 (c
m

/s
ec

) 

ratio of distance from beginning of bend to the 
channel width 

cross section 5 

Laboratory

CCHE2D

SRH-2D
0
5

10
15
20
25
30
35
40
45
50

0 0.5 1

ve
lo

ci
ty

 (c
m

/s
ec

) 

ratio of distance from beginning of bend to the 
channel width 

cross section 14 

Laboratory
CCHE2D
SRH-2D

0

10

20

30

40

50

0 0.2 0.4 0.6 0.8 1

ve
lo

ci
ty

 (c
m

/s
ec

) 

ratio of distance from beginning of bend to the channel width 

cross section 24 

Laboratory
CCHE2D
SRH-2D

Arc
hive

 of
 S

ID

www.SID.ir

www.SID.ir


 

 

https://sid.ir/1791
https://sid.ir/1792
https://sid.ir/1793
https://sid.ir/1795
https://sid.ir/1794
https://sid.ir/1796
https://sid.ir/1702
https://sid.ir/1700
https://sid.ir/1699
https://sid.ir/1698
https://sid.ir/1787

