GC11-solidearth-46, updated on 11 May 2024
https://doi.org/10.5194/egusphere-gc11-solidearth-46

Galileo Conference: Solid Earth and Geohazards in the Exascale Era
© Author(s) 2024. This work is distributed under
the Creative Commons Attribution 4.0 License.

Modeling Depth averaged velocity and Boundary Shear Stress
distribution with complex flows

Ebissa Kedir', Chandra Ojha? and Hari Prasad®
'PhD Research Scholar, Dept. of Civil Engineering, Indian Institute of Technology Roorkee, Roorkee, Uttarakhand 247667,

India. ( ebissagadissa@gmail.com)
2Dept. of Civil Engineering, Indian Institute of Technology Roorkee, Roorkee, Uttarakhand 247667, India
3Dept. of Civil Engineering, Indian Institute of Technology Roorkee, Roorkee, Uttarakhand 247667, India

In the present study, the depth-averaged velocity and boundary shear stress in non-prismatic
compound channels with three different converging floodplain angles ranging from 1.430 to 7.590
have been studied. The analytical solutions were derived by considering acting forces on the
channel beds and walls. In the present study, five key parameters, i. e non-dimensional coefficient,
secondary flow term, secondary flow coefficient, friction factor, and dimensionless eddy viscosity,
were considered and discussed. A new expression for non-dimensional coefficient and integration
constants were derived based on the novel boundary conditions. The model was applied to
different data sets of the present experiments and experiments from other sources, respectively,
to examine and analyse the influence of floodplain converging angles on depth-averaged velocity
and boundary shear stress distributions. The results show that the non-dimensional parameter
plays an important in portraying the variation of depth-averaged velocity and boundary shear
stress distributions with different floodplain converging angles. Thus, the variation of the non-
dimensional coefficient needs attention since it affects the secondary flow term and secondary
flow coefficient in both the main channel and floodplains. The analysis shows that the depth-
averaged velocities are sensitive to a shear stress-dependent model parameter non-dimensional
coefficient, and the analytical solutions are well agreed with experimental data when five
parameters are included. It is inferred that the developed model may facilitate the interest of
others in complex flow modeling.
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