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Abstract

The flow on the lateral weirs is of a spatially variable type with a decreasing flow rate. Lateral weirs are made in different
ways. These structures are usually built in a rectangular shape. Rectangular lateral weirs have a fixed crown width, while
in circular lateral weirs; the width of the water surface passing through the weir is a function of the water depth. In this
research, to numerically investigate the hydraulics of the flow over the side weir of a sharp edge, a trapezoidal channel
with a length of 12 meters, a width of 2.5 meters, and a height of 1.25 meters was used in the wall of the channel. To
investigate the effect of the water level behind the weir on the flow modeling, water levels of 1.9 meters and 2 meters
were used. Based on the results, by increasing the height of the sharp edge weir in the trapezoidal channel from 0.6 meters
to 0.8 meters with the shape of the rectangular weir crown, the pressure increases by 5.3%, the shear speed decreases by
7%, and the horizontal speed increases by 13.5%. In addition, it was found that by increasing the height of the trapezoidal
sharp edge weir from 0.8 meters to 1 meters with the shape of the rectangular weir crown, the pressure increased by 5.4%,
the shear speed decreased by 2.5%, and the horizontal speed increased by 11.24%. Also, the changes in the Froud number
for the mentioned situations have shown a 23% decrease and an 8.8% decrease, respectively.
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Fig 1. From right to left: Semicircular sharp edge spillway, rectangular sharp edge spillway and
triangular sharp edge spillway
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Fig 2. An outline of the laboratory Flume model (Bageri et al., 2013)
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Fig 3. Boundary conditions of the desired model
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Fig 4. Pressure results at the spillway output of the reference article and present modeling
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Fig 5. Fig 5. Speed results in the weir output of the reference article and the present modeling
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Fig 6. Pressure simulation results based on the weir height of 60 cm
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Fig 7. Pressure simulation results based on the weir height of 80 cm
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Fig 8. Pressure simulation results based on the weir height of 100 cm
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Fig 10. Simulation results of shear speed based on the weir height of 60 cm
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Fig 11. Simulation results of shear speed based on the weir height of 80 cm
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considering the crown height parameter of the weir
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Fig 14. Simulation results of the free surface of the flow based on the weir height of 60 cm
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Fig 15. Simulation results of the free surface of the flow based on the weir height of 80 cm
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Fig 16. Simulation results of the free surface of the flow based on the weir height of 100 cm
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and considering the crown height parameter of the weir
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