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RESEARCH DESCRIPTION: 
The research evaluates issues related to the analysis of hazard, vulnerability and risk-
mitigation in slopes stability. The study is intended to develop the different phases 
necessary in these cases: construction of a geological and geotechnical model, 
geomechanical and petrophysical characterization; monitoring of microseismicity, of slow 
deformation processes and of triggering mechanisms due to dynamic ruptures are also 
considered; the evaluation of detachment and propagation mechanisms for unstable 
volumes and possible mitigation of risk are studied.
The characterization is carried out on-site, by using monitoring and geophysical 
measurements both with traditional and advanced techniques, such as photogrammetry 
and laser scanner. The technical-geological model is represented with 2D and 3D models 
in a GIS environment. Detachment and propagation are analyzed by numerical modeling 
methods with continuous or discontinuous approaches (Distinct Element Method and 
Finite Element Method) depending on the nature of the slope.
With regard to the studies of vulnerability and risk in our territorial reality, the morphology 
typical of rock slopes (with marked steepness) and the high evolution speed have 
important consequences; in rocks the probability of detachment is assumed (but the 
volume is estimated) and the sloping paths are studied (e.g. falling rocks and debris flow). 
Therefore involved volumes and propagation velocities become fundamental parameters 
for risk assessment. The steepness instead mainly affect the propagation paths and the 
areas at high risk based on the definition of the of arrest zone. These aspects have led to 
the development of innovative calculation criteria for the design of protective barriers and 
the development of monitoring systems of physical and mechanical parameters aimed at 
risk mitigation. In particular, the results that are obtained by the combination of advanced 
monitoring and interpretive modeling also allow the development of systems "early 
warning".

LABORATORIES OF THE DST IN USE:
On site and laboratory geological-technical characterization 
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