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Abstract

Study of Concrete Canvas Behavior in Open Channels Flow
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Abstract

Severe hydraulic gradients in open channels cause severe bed erosion and problems caused by
sedimentation. Fabric concrete is a unique product with high execution speed that can replace
traditional concrete surfaces. According to the mechanical resistance parameters of this product,
along with good durability against corrosive factors, one of the applications of fabric concrete is
to use it on the surface of canals and water course culverts. In this research, first, the flow of open
channels in trapezoidal section is simulated under 9 scenarios, which include 3 common channel
geometries in the state of a straight path, a path with bends and deviations, and finally, a channel
path with a change in height at the bottom of the channel. In each of the states, 3 different flow
regimes have been investigated along with flow turbulence modeling using flow-3d software.
Parts of fabric concrete, such as joints, can lead to the production of chaos and the application of
critical stresses. Therefore, by using ABAQUS software, fabric concrete components and their
connection areas have been modeled, and by applying forces equated to the concrete surface and
vulnerable connection areas, the amount of created stresses has been checked. The results show
that the created stresses are very low compared to the tensile and compressive stress capacity of
fabric concrete. The maximum shear stresses created under the investigated conditions as well as
the maximum hydrostatic pressures obtained are much lower than the permissible amount of
fabric concrete stresses, in such a way that it does not enter the threshold range of critical stresses.
In order to validate the hydraulic studies of flow and concrete, the relevant laboratory results have
been used.

Keywords: Covering of open channels, trapezoidal channel, shear stresses, hydrostatic pressure,
Concrete Canvas.

* Corresponding Author: m.fayyaz@modares.ac.ir

ool Bl (s 5L L ¢ Sl / VA



