
 

 
 

 
 
 
 
 
 
 
 
 

 
Debris flows are rapid, gravity-induced mass movements consisting of sediment-liquid mixtures, which 
propagate along channels carved into mountain slopes or debris fans. These movements represent a 
serious natural hazard due to the high velocity, the large volumes of mobilized sediment, and the high-
impact forces exerted on any obstacle they come across.  
The alluvial event of Giampilieri (Italy) on the 1st October 2009 is presented. The analysis of such an event 
has raised open questions which have inspired laboratory activities. 
 
Two aspects of the debris flow complex dynamics have been analyzed at the laboratory scale: i) the 
different stress generating mechanisms acting during the propagation phase of coarse-grained debris flows, 
and ii) the deposition of sediments in a main channel of debris flows generated in tributaries. The flume 
experiments provide information about the velocity profiles within the body of coarse-grained debris flows, 
the role of different stress-generating mechanisms, the dependence of the transport sediment 
concentration on the relevant parameters (runoff discharge, bed slope, grain size, and form), the overall 
sediment-water mobility, the possibility of dangerous damming and potential hazard in relation to 
confluence angles, tributary slopes and triggering conditions.  
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