
Experiments are performed using the FT4 Powder Rheometer 

(Freeman Technology Ltd) on samples of volcaniclastic debris flows 

related to the 472 AD Pollena eruption (Vesuvius).

. 

HOW?

Measures the flow behaviour of a 

powder, applying normal stress σ 

and orthogonal shear stress τ.

Measures how the density 

changes as a function of the 

applied normal stress, and so how 

the volume decreases.

Provides information on how the 

powder will flow in relation to 

the wall material of its container.

A 3D printed VCC (Virtual Couette 

Cell) is used to measure the 

relationship between shear stress 

and shear rate.

• “Doping” the walls of the 

instrument to include roughness

• Perform rheological analysis with 

and without air and with different 

torques

• Use different rheometers, more 

suitable for very fine samples

• Systematically study the effect of 

water and kaolin.

FUTURE WORKCONCLUSIONS

▪ There is no good correlation between shear stress and particle 

size

▪ The compressibility diminishes with increasing particle size

▪ For the sample Dacite_mix rougher wall friction heads lead to 

higher values of shear stress. For the sample T118 the results 

are not so reliable

▪ Overall the higher the wall friction head is, the higher the 

wall friction angle

▪ The first rheological experiments showed that the cylinder 

used for the VCC in the previous experiments with glass beads 

is most likely not suitable for the sample T118
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▪ Volcaniclastic debris flows are very unpredictable phenomena 

▪ Their properties can vary during the flow, with time and space

▪ Very few experiments with real samples have been performed

OBJECTIVES

RESEARCH CHALLENGES

▪ Combine engineering and geology expertise to acquire new knowledge on 

the rheology and on the physical and mechanical properties of 

volcaniclastic debris flows

▪ Create a protocol of analysis and obtain parameters for implementing the 

numerical models

▪ Compare the dynamic observed during large scale experiments (performed 

in Mexico) with the rheological measurements obtained in the laboratory

On the left, digital 

elevation model of the 

Campania Plain with all 

the investigated sites.

On the right, 

archaeological excavation 

in Saviano (Naples). The 

arrow indicates the debris 

flow deposits.

Volcaniclastic debris flows are natural phenomena which 

occur when a mixture of pyroclastic fallout/current deposits 

and water move down slopes under the action of gravity. 

The Campania Plain (Southern Italy), dominated by the Somma-Vesuvius and the Phlegrean

Fields volcanoes and the Apennine reliefs, has been affected by these phenomena since the 

major Plinian and Sub-Plinian eruptions. 
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They happen after 

and/or prolonged 

rainfall and can be 

hazardous to both 

human life and 

infrastructures.

The 1998 landslides at Pizzo d’Alvano (Sarno-Episcopio).
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1) Shear test

2) Compressibility test

3) Wall friction test on the sample “Dacite_mix”

4) Wall friction test on the sample “T118-01”

5) Variation of the Wall Friction Angle for the 

sample “Dacite_mix”

6) Variation of the Wall Friction Angle for the 

sample “T118-01”

7) Shear stress-shear rate curves for the various 

samples
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