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Abstract

Hydraulic jump is a rapidly varied flow in open channels which performs an effective role in
dissipation of the kinetic energy of flow at downstream of water structures. In the present study the
characteristics of hydraulic jump, including sequent depth, energy dissipation, bed shear stress and
velocity profiles at different sections, on rough bed with discontinuous roughness elements of lozenge
shape have been investigated. The experiments were carried out for a range of Froude number values
from 4.3 to 12.4 in three roughness densities and four combined arrangements of roughness elements.
The results of this study showed that the velocity profiles on rough beds were similar but somehow
different from those of wall jet on smooth bed. The dimensionless boundary layer thickness was 0.53
on rough bed that was more than corresponding value on smooth bed with the amount of 0.16. As the
roughness density increased the bed shear stress produced by the interaction of upstream supercritical
flow with the roughness elements enhanced so the energy loss increased and as a result the sequent
depth decreased. In the arrangement of ternary combination of roughness elements with density of
10.67 % the maximum reduction value of the sequent depth was about 29.39%, the increase of the
energy dissipation relative to hydraulic jump on smooth bed was10.94% and the bed shear stress
coefficient on rough bed was about 13.54 times as much as its corresponding value on smooth bed.

Keywords: Bed shear stress, Energy dissipation, Hydraulic jump, Rough bed, Velocity profiles
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