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Abstract

Shear stress is one of the most important mechanical factors used in various fields and is important for the
design of artificial channels. Current shear stresses have been used in the past, but there are factors that are
difficult to actually measure or calculate, such as bed shear stress and energy slope in the equation used. In
particular, the energy slope is a very difficult factor to estimate, and it is difficult to estimate the slope and
flow velocity of the boundary layer although the energy slope can be used to obtain the shear stress
distribution. In addition, the bed shear stress among the shear stress distribution is very difficult to measure
directly, and the research is somewhat slower than the velocity. In this study, we have studied the simple
calculation of the average flow velocity and the shear stress distribution using entropy M without reflecting the
energy gradient, and we used existing laboratory data to demonstrate the utility of the applied equation. The
stress distribution in the graphs was comparatively analyzed. In the case of the uniform flow and the
non—uniform flow, the correlation coefficient was almost identical to 0.930-0.998.
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Table 1. Uniform flow experimental data

Slope (S) Discharge (Q, 1/s) Depth (D, em)
0.0025 40 12.4
0.0025 60 15.7
0.0025 90 20.4
0.0050 50 11.8
0.0050 70 14.2
0.0050 90 17.0
0.0075 50 10.0
0.0075 65 12.2

Table 2. Non-uniform flow experimental data

Slope (S) Discharge (Q, 1/s) Depth (D, em)
-0.0025 100 16.9
-0.0025 80 15.1
-0.0050 110 17.9
-0.0050 80 159
-0.0075 100 18.2
-0.0075 80 16.5
0.0025 90 20.0
0.0025 70 16.0
0.0050 90 18.5
0.0050 70 16.5
0.0075 80 20.5
0.0075 60 17.0
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Fig. 1. Verification of the proposed shear stress distribution model with uniform flows.
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Fig. 3. Verification of the proposed shear stress distribution model with decelerating non-uniform flows.
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