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Article Info ABSTRACT
Avrticle type: Background and Obijectives: Downstream of grade control structures in
Short Technical Report watershed engineering, it is necessary to create a hydraulic jump to

dissipate excess energy to prevent the destruction of the structure. A

. . roughened bed of stilling basins of the hydraulic jump type to increase the

Article history: t of loss and reduce the length of the hydraulic j lead
Received: 05.10.2022 amount of energy loss and reduce the length of the hydraulic jump can lea

Revised: 09.14.2022 to economic savings in watershed management. In this study, a new type of
Accepted: 09.08.2022 roughness, which is similar to the appearance of the ripple bed in alluvial

rivers, was experimentally investigate to increase the energy loss, reduce

the stilling basin length and to prevent sedimentation in between the rough
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out in a rectangular flume with width, height and length of 0.3, 0.4 and 12
meters respectively. Five different arrangements of the bed form along with
a case of no bed form were tested under five different Froude numbers,
Fr=3.5to 5.5. An Ogee weir with a height of 32 cm was installed 3 meters
downstream of the flume inlet to create a hydraulic jump, and the minimum
flow depth on the crest of the weir was set to be more than 3 cm to avoid
the effect of surface tension. During the experiment, the water level
profiles at the hydraulic jump site were measured by a point gauge with an
accuracy of £1 mm. During the experiment, digital photos were also taken
and the required data was extracted by digitizing these photos. The average
flow depth measured and extracted from the photos was used in the
analysis to reduce the error. Rolling length, jump length and water surface
profile were measured in each experiment and repeated three times. These
lengths were also extracted from the photos and the average values were
used in the analysis.

Results and Conclusion: The results of the investigation of the variation
of the ratio of conjugate depths versus Fr for all types of the bed forms
showed that by changing the layout of the bed form from type 1 to type 4
of the current study, the ratio of conjugate depths (y2/yl) decreases. A
maximum decrease of 10.2% was observed for the type 4 bed form
compared to the case of no bed form. The variation of relative energy loss
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(AE/E1) versus Fr also showed that by changing the layout of the bed form,
the ratio of AE/E1 increases, and in the type 4 bed form, compared to the
control bed form, a maximum of 23% increase in energy loss was
observed. In the investigation of the relative length of the hydraulic jump
(Lj/Y2) and also the relative roller length of the jump (Lr/Y2), it was
observed that by changing the bed form from type 1 to type 4, the ratio
Lj/Y2 and Lr/Y2 decreases and the maximum reduction in comparison to
the case of no bed form, was found in the type 4 bed form, which was in
the order of 32% and 34% respectively.
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Figure 1. Schematic and image of laboratory parts, a) Schematic of Ripple bed form, b) Schematic of control
bed form, c) Ripple laboratory sample image, d) Laboratory control sample image.
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