
CE 717 RIVER  MECHANICS  
Pierre Y. Julien –Spring 2009  

Homework #5 – River Engineering and Physical Modeling - Chapters 9 & 10 
due May 5, 2009  

 

Problem #1 (100%)  

Consider the reach of the Choctaw Bar reach of the Mississippi River described 
in Case Study 9.3 (RM p. 330-332).  Your firm is considering the design of a 
physical model to determine the sediment accumulation in the vicinity of the 
chute cutoff.  Explore the feasibility of building a physical model with mobile-bed 
for the reach shown on p. 331.   

Examine the attached cross section data and bed particle size distribution.  
Those measurements are located downstream of the site but can be considered 
representative of the Mississippi River near Choctaw Bar.  You simply need to 
get an estimate of the flow width, depth and mean flow velocity at a discharge of 
about 1,000,000 cfs.  In terms of sediment transport you are interested in the 
median diameter of the bed material, which you can estimate from the samples 
attached - for instance the data from February 27 may be appropriate.   
 
Determine the following:  

1) Estimate a representative top width, mean flow depth and mean flow 
velocity for this reach. 

2) Also determine a representative grain size for the bed material. 
3) What are the similitude criteria for your model? 
4) How many degrees of freedom do you have and what are the parameters 

that you select? 
5) Provide a table with the lengths, widths and depths for your model, 

prototype and ratio; 
6) What type of granular material (size and density) would you use in your 

model; 
7)  What would be the model discharge, and would your model be possible if 
the outdoor flat space available is 800ft x 1200 ft;   
8) Is your model distorted and/or tilted; 
9) What are the time scales for the flow and sediment transport; and 
10)  Do you expect the bedforms to be the same in the model and prototype. 
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Table B.8. ADCP flow velocity and direction data at Tarbert. 
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Table B.9. Bed material data at Union Point. 

 




