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Figure 3. a) an element rotation diagram around z axis, b) velocity components(m s™) in cylindrical coordinates.
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Figure 4. Comparison of numerical results of scour from different models of turbulence and experimental
results for groin with 50% permeability in transverse section of groin installation.
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Figure 6. Transverse flow in section of x= -0.04L for groin with a) 30%, b) 50%, ¢) 70% permeability and

d) close groin.
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Figure 7. Transversal flow in section of X/L=0 for groin with a) 30%, b) 50%, ¢) 70% permeability and

d) close groin.
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d) close groin.
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Figure 10. Changes of values of Vorticity and S,y in transverse section of -0.04L for groin with a) 0%, b) 30%,

¢) 50% and d) 70% permeability.
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Abstract

Background and Objectives: Many built structures in rivers have been destroyed or
damaged due to lack of proper understanding of scouring. Therefore, it is important to know
the maximum amount of scouring around the structures constructed in the rivers. Groins are
widely designed and constructed in order to river organization in the country. This method,
which is considered as one of the most effective methods for the stabilization of riverbanks,
developing and expanding day by day. In this research, bed deformation around permeable
and close groins with different percentage of permeability was numerically simulated by
using some of turbulence closure models. In this regard, numerical simulation results were
compared with experimental results (Nasrolahi 1380). Then, by using the best model of
turbulence and calculating the transverse flow criteriaes created by the presence of a groin,
the effect of the permeability of groine on the transverse flow power are calculated.
Thereafter, the effect of the groine opening percentage on the cross-flow power and the
distance from the downstream that the transverse flow continues continues has been
investigated.

Materials and Methods: In other to compare the obtained results from numerical simulation
with laboratory results, laboratory results around closed and permeable groins with 30, 50
and 70 percent of permeability in a flume were used. For numerical modeling,
Flow-3D software was used. In order to study the performance of the permeability on the
transverse flow, valid criteria that indicate the transverse flow power are calculated and
compared.

Results: The comparison of results of numerical simulation and experimental results shows that
numerical model is effective in predicting scour pattern and bed topography around permeable
groins with different openings and closed groins. Investigating the power of vortices created
around permeable groins by computing and comparing some of the criteria for expressing the
power of transverse flows indicates how changes and continuity of the transverse flow power
before and after the groins, are compared to the rate of permeability of groin. The results for
calculated cross-flow criteria indicate that the deviation of the flow by a groin can be almost
ignored with a permeability more than fifty percent and for impermeable groin, transverse
currents longitudinally extending more than 1.4 times the length of the groin. The calculation of
cross-flow power criteria using artificial neural network (ANN) also indicates the ability of this
method to calculate transverse flow power.

* Corresponding Author; Email: mfazli@basu.ac.ir
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Conclusion: The power of the transverse flow in the upstream and downstream of the groin is
related to the percentage of opening of the groin. Therefore, if one of the purposes for the
construction of a groin is longitudinal velocity deviation, the increase of more than 50%
permeability of the groin will reduce this role very much. Also, the results of the neural network
in the calculation of transverse flow power criteria were found that the artificial neural network
(ANN) could provide acceptable results for these criteria in different transverse sections.

Keywords: ANN, Numerical simulation, Permeable and close groins, Scour, Secondary flow,
Vortex
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