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Abstract.  Shear stress in meandering channels is a key parameter to predict bank erosion and bend 
migration.  A representative study reach of the Rio Grande River in central New Mexico has been 
modeled in the Hydraulics Laboratory at CSU to determine the shear stress distribution along two 
channel bends.  The 1:12 scale physical model incorporated trapezoidal cross sections with the 
upstream and downstream bends having a ratio of radius of curvature to top width value of 2.02 
and 4.39, respectively.  Flow depths, 3-D flow velocities and Preston tube measurements were 
collected during physical model testing.  
Four boundary shear stress calculation methods were evaluated:  1) Reynolds shear stress 
extrapolation 2) the Rozovskii (1961) method 3) linear regression of flow velocity profile and 4) 
Preston tube measurements.  Reynolds shear stress extrapolation and linear regression of flow 
velocity profile resulted in smaller shear stress values than those computed using a 1-dimensional 
moment balance approach.  Additionally, for the velocity profile linear regression method, the 
number of velocity data points collected for each profile was not sufficient to obtain accurate 
results using linear regression.  The Rozovskii (1961) method computes only the shear stress that 
applies in the lateral direction. Thus, shear stresses computed using the Rozovskii (1961) method 
were significantly less than shear stresses computed from the Preston tube data and Reynolds shear 
stress extrapolation.  Data analysis results indicated that the most appropriate shear stress 
calculation method was using Preston tube measurements with a Preston tube calibration.  For 
practical application of the research, ratios of maximum shear stress to average shear stress, Kb, 
plots were generated and prediction equations for Kb were obtained from the Preston tube shear 
stress data which included a best-fit regression and an upper envelope regression.   


