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Abstract. 
Debris flows can involve several types of materials such as fractured rocks, sands, silts including loess and volcanic ashes, sensitive and stiff fissured clays and organic soils. 

The estimation of runout distance to delimit hazardous areas is generally carried out through numerical modelling. The identification of the rheology of the liquid-solid mixture is thus required in order to apply the most appropriate constitutive law to debris flow simulations. 
The mechanical behaviour of debris flows can depend on several factors, but the grain size distribution of the involved material plays a key role. Specifically, the presence of fine sediments (clay, clayey silt) may substantially affect both the type of flow and the deposit shape. 
To this purpose, a detailed review of rheological models available in technical literature is carried out. Specifically, through the considered constitutive laws some documented experimental results are examined to highlight the effects of grain size on the velocity distribution in granular flows.
The interpretation of lab test highlights that debris flow mechanical behaviour can be subdivided into two basic main categories: viscous or viscous-plastic (high fine content material) and frictional-collisional (coarse material with low fine content).
The most suitable rheological model to be applied to debris flows triggered from slopes mainly formed by sedimentary rocks rich in clay or fine-grained and foliated metamorphic rocks is thus finally identified.
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