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Investigating the effect of flow regime and channel geometry
on shear stress and pressure in trapezoidal open channels
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Abstrac

The increasing use of manufactured materials in construction projects has accelerated. One of
these products used to cover water channels is concrete canvas.The flow of water in the channel
creates a force in the direction of water movement on the surface of the channel bed. This force
creates shear stress on the moistened surface of the channel. Tensions are very important
because it will cause water to wash away and damage the lining of the canals. Also, hydrostatic
pressure is another type of force that exists in open channels and enters the surface of the
channels. In this research, first, the flows of open channels in the trapezoidal section are
simulated under 9 scenarios, which include 3 common channel geometries in the state of a
straight path, a path with curvature and deviation, and finally, a channel path with a change in
height at the bottom of the channel. In each of the cases, 3 different flow regimes have been
investigated along with flow turbulence modeling to calculate the shear stresses. This work has
been done using FLOW-3D software and Matlab and Excel peripherals. To check the pressure,
three computational nodes have been used along the channel and the results have been analyzed
in each flow regime. The results show that by changing the flow regime to the supercritical
state, the amount of shear stress created in the bottom and wall of the channel increases. Also,
the deviation in the path of the channel causes a significant growth of the shear stress in the
trapezoidal open channel.

Keywords: Concrete canvas, Open channel, trapezoidal channel, channel geometry, shear stress, flow regimes,
FLOW-3D



