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Experimental study on the scour downstream of grade-control structures 593 

The current study deals with the scour process downstream of a grade control structure. 
The experiments were carried out at the hydraulic laboratory of the Mediterranean Agronomic 
Institute of Bari (Italy). The paper presents the scour process for the conditions of wall jet 
cases with different tailwater depths. 

Considering the analysis of the experimental results the following conclusions can be 
formulated: 
- For all experiments with different configurations of both jet diffusion and jet trajectory, the 
maximum scour depth was found to increase with time advance, performing a higher scouring 
rate at the beginning of the experiment and then slowing down until it reaches an equilibrium 
state. 
- The final scour profiles along five longitudinal sections located parallel to the flow direction 
in the flume are quite similar, which means that the wall effect can be neglected in the runs of 
the present study. 1 

- The scour profiles show an increase in the maximum scour depth with time advance, and an 
increase in both the height and the length of the deposit part. 
- The effect of the tailwater depth for the jet diffusion was experimentally showed. For the 
same structure different jet diffusion configurations were reached by changing the tailwater 
depth in the channel. It was found that the higher the tailwater depth, the lower the value of 
the maximum scour depth. 
- The experimental data of the maximum scour depth were compared with the results of some 
main literature formulae. Particularly, Bormann and Julien (1991) proposed to calculate the 
parameter K in scour equation taking into account the inlet geometry and the sediment 
properties. Nevertheless, using the dimensional analysis of the phenomenon, a different 
approach is proposed in the present study providing a fair agreement with the experimental 
results. 
- The experimental results show that scour downstream of grade-control structure depends on 
the face angle of the structure, that is the impingement angle of the jet. 
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