
Accepted Manuscript

Formulating the shear stress distribution in circular open channels based
on the Renyi entropy

Zohreh Sheikh Khozani, Hossein Bonakdari

PII: S0378-4371(17)30747-1
DOI: http://dx.doi.org/10.1016/j.physa.2017.08.023
Reference: PHYSA 18469

To appear in: Physica A

Received date : 13 March 2017
Revised date : 7 August 2017

Please cite this article as: Z.S. Khozani, H. Bonakdari, Formulating the shear stress distribution in
circular open channels based on the Renyi entropy, Physica A (2017),
http://dx.doi.org/10.1016/j.physa.2017.08.023

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.physa.2017.08.023


1 

 

Formulating the shear stress distribution in circular open channels based on the Renyi 

entropy 

 

Zohreh Sheikh Khozani1,Hossein Bonakdari2,* 

1Ph.D. Candidate, Department of Civil Engineering, Razi University, Kermanshah, Iran 

2Professor, Department of Civil Engineering, Razi University, Kermanshah, Iran 

 

*Corresponding author, Phone: +98 833 427 4537, Fax: +98 833 428 3264, E-mail: 

bonakdari@yahoo.com. 

 

Abstract 

The principle of maximum entropy is employed to derive the shear stress distribution by 

maximizing the Renyi entropy subject to some constraints and by assuming that dimensionless 

shear stress is a random variable. A Renyi entropy-based equation can be used to model the shear 

stress distribution along the entire wetted perimeter of circular channels and circular channels 

with flat beds and deposited sediments. A wide range of experimental results for 12 hydraulic 

conditions with different Froude numbers (0.375 to 1.71) and flow depths (20.3 to 201.5 mm) 

were used to validate the derived shear stress distribution. For circular channels, model 

performance enhanced with increasing flow depth (mean relative error (RE) of 0.0414) and only 

deteriorated slightly at the greatest flow depth (RE of 0.0573). For circular channels with flat 
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