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Figure 1. A: Channel scheme used in this research B: A sample of the prepared bed for the experiments C:

Hydraulic jump formed in the channel.
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Table 1. Specifications of beds used in the research.
SRR
G G C B; B, B, As A Al 7
Name of the bed
dso) Lawils a3 - Sils
3 38 38 178 178 178 95 95 95 (mim) (o) (acls 3 5l
Average diameter of the grains (dso) (mm)
0.2 0.2 0.2 0.15 0.15 0.15 0.1 0.1 0.1 () s =
Thickness of the bed (m)
1 0.75 0.5 1 0.75 0.5 1 0.75 0.5 M) s I
Length of the bed (m)
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Abstract

Background and Objectives: One of the major applications of hydraulic jump is controlling of
channel scour downstream from high-velocity conveyance systems such as chutes and spillways
by dissipating a large portion of the kinetic energy in a hydraulic jump stilling basin. Hydraulic
jump stilling basin are usually made of smooth and impenetrable concrete, which causes
environmental problems as well as cost and construction problems. It is becoming more
common to use hydraulic jump stilling basins in natural rip-rap lined or bound rock channels.
These basins are inherently rougher and permeable compared to traditional basins. At present
the influence of channel permeability on the hydraulic jump characteristics such as sequent
depth and jump length is unknown. In this research hydraulic jump characteristics in a stilling
basin with porous permeable bed as an alternative to concrete basins is studied.

Materials and Methods: To conduct the experiments a laboratory flume of 6 meters long and
80 centimeters wide with glass walls, equipped with a head tank up to 3 meters high was
designed and built at Ferdowsi University’s hydraulic laboratory. The flow rate required for the
experiments was supplied by a centrifuge pump with a capacity of 100 liters per second.
Two slice gates were used at the beginning and at the end of the flume to develop super-critical
flow and adjust the downstream depth and fix the jump position. Three different types of well-
granulated gravel in the range of 9.8 to 38 millimeters with different lengths and thicknesses
were used to create the permeable bed. The experiments were carried out for five different
Froude numbers within the range of 5.3 to 7.4. Primary, secondary and jump lengths were
measured for each experiment and compared with the results of a non-permeable smooth bed.

Results: The results showed that parameters like average diameters of the grains, thickness and
length of the bed and the Froude number affects the ump dimensions and the energy loss caused
by it. Greater granulation as well as the thickness or the length of the bed increases the
penetration of the flow into the bed, weakens the jump and increases the energy loss. So the
ratio of the conjugate depths and the length of the jump decreases.

Conclusion: Permeability of the bed reduces the hydraulic jump dimensions so that the sequent
depth ratio is reduced by an average of 15.8 percent compared to smooth bed and also the jump
length is reduced by about 25 percent.
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