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ABSTRACT 
 

Debris flows are a mixture of water and sediments with a great destructive power that take 
place in high lands. These debris flows appear in Catalunya between one and five times per 
year while in places like Japan (one of the countries that suffers more from this kind of 
disasters) there are more than 300 flows per year with a destructive power 15 times higher and 
can cause huge infrastructural damage. Debris flows display a momentum able to destroy 
everything in its path, from the initiation of the debris area to the deposition area. The forecast 
of this kind of events as well as the chance to understand its internal processes, its 
development or the intensity they will have is vital to take the proper decisions in order to 
prevent and minimize possible damages. The only way to control this is by a better 
understanding of all the physical processes related to the debris flows. The aim of this project is 
to create a model that recreates the velocity profile of the debris flows to deeply understand this 
phenomenon.  
 
The investigation is divided into two parts: the first one are focused on the development of 
debris flows in the laboratory, the second one studies the mathematical models of the velocity 
profile law to reflect the results obtained in the first part. 
 
The first part of the thesis (experimental analysis) is set as the starting point of a new analysis 
method developed by GITS, research Group on Sediment Trasnport (Grupo de Investigación de 
Transporte de Sedimentos ). All the runs developed in this study were carried out at the 
Laboratory Fluvial Morphodynamics of the Catalonia Polytechnical University. 
 
 
In the lanboratory the debris flows model was simplified in water and grave that are treated in a 
flume with constant slopes and section. Based on the results there are future studies proposed 
to include a complete set of materials as well as characteristics and boundary conditions to 
acquire more realistic solutions to real debris flows.  
 
The second part (theoretical analysis) contains a small research of other rheological models 
included in the literature. Based on Voellmy model as stresses equilibrium (1955) and other 
hypothesis, this project came out with a new function to control the theorical velocity profile. 
This model depends on geotechnical constants (slope, granulometry, internal friction 
coefficient ).  The model is contrasted with the experimental results and the geotechnical 
constants are found to minimize the difference between experimental results and theory. This 
adjustment was realized for each test, changing the flow conditions with time the constant 
values change too.  
 
Finally, based on the results of this thesis and by future studies about these topics, it will be 
possible to forecast the debris flows behaviour by just knowing the boundary and initial 
conditions in advance. The general formulations presented in the work of the simplified Voellmy 
law, try to understand in which measure it is correct. The mathematical and physical difficulties 
come out. In the future it will be analyzed following this line to try to understand how the 
stresses diffuse in the media by changing the roughness of the bed.  
 


