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ABSTRACT 
 

In this work we show a study about the temporal evolution of the local scour at bridge square piers. The 
difference between this study and so many others about the same subject is that now we don’t only treat 
the maximum scour depth and the equilibrium time; we also study the scour evolution through the time.  
 
To reach the objective, we made some experiments in the laboratory of Hydraulics and Fluid’s Mechanics 
of the ETSECCPB. Although we worked very hard because we developed a total of fifteen tests in clear 
water flow conditions, only four of them were correct, and among these, only three arrived at the 
equilibrium, that was what we were looking for. The particular geometric conditions of the channel, a 
high slope and the low roughness of a part of it, modified the flow conditions and were the main causes of 
the failure of the first eleventh experiments. This flow modification did some scour holes somewhere it 
shouldn’t, so we must have refused them. 
 
When the origin of the problem before mentioned was detected, we looked for practical solutions, but 
some of them did not work. Finally we were able to reduce the negative effects of the high slope and the 
change of the roughness, and we obtained four correct tests. With the results of the experiments, the 
analysis of the data collected and, the most important, through the exhaustiveness observation of the 
evolution of all the experiments, we have described what we think is the dynamics of the process of local 
scour. 
 
In chapter 6 there is the description of the morphodynamic model developed by Allen Bateman, from the 
collected data of the experiments before described. The model, based on the idea of the power of the 
vortex and the mass conservation of the sediment, explains the theory that the process of local scour is the 
sum of two sub processes: the first one, called active, and the other, the passive. 
The active phenomenon is developed in the low part of the pit, just next to the pier, upstream this one. 
Here is where the motor of the scour is located, that is the vortex that forms the water when hitting against 
the obstacle. On the other hand there is the passive phenomenon, which is the landslide of the wall of the 
pit when the pit caused by the active phenomenon gets deeper. This means that it is caused by the first 
one and depends completely on it. So, if the active stops, the other one would also do it. In addition, 
between both exists a relation that settles down through the solid volume that landslide of the passive part 
towards the active pit.  
The development of the theory has given as a result a system of two differential ordinary equations that 
can be solved by means of simple numerical methods like Runge Kutta. The variables are the scour and 
the solid volume, which are time-dependent. So, with the resolution of them you are able to get the 
temporal evolution of local scour.  
 
Like any other, the morphodynamic model needs a calibration from experimental data. Therefore for the 
resolution and calibration of the model a program called Matlab has been used.  It has fit some parameters 
of the model to the experimental data, as you can see in chapter 7. So we have proved the answer of the 
model for square pier, and although it has also been tried in circular ones, we haven’t reached anything 
yet.  Finally a comparative study between the most useful formulations at the moment has been made. We 
have compared Franzetti and Melville’s formulations with the experimental data, and our conclusions are 
that due to the lack of knowledge on the physical phenomenon of the local scour and to the empiricism of 
the used formulas, these formulations don’t fit enough well the real evolution of local scour. Both of them 
are too much conservative. 
 


