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Automated Inclinometer System (AIS)
for deep-seated ground deformation
measurements

An innovative robotized inclinometer system for inclinometer
measurements to evaluate deep-seated ground deformations in
standard boreholes
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Our AIS (Automated Inclinometer System) allows for fully automatic inclinometer
measurements in standard boreholes. The deep measurements have multiple
applications, including (i) evaluating the rate of deep-seated ground deformation in
landslide areas, (ii) evaluating the volume of deep-seated landslides, and (ii) assessing
landslide hazards.
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The AIS is composed of an electronic control manager, an inclinometer probe (with
traditional accelerometers, or MEMS), and an electric motor equipped with a high precision
encoder for handling and continuous control of the probe in the borehole.

The probe is automatically lowered into the borehole and traced to make measurements at
predetermined elevations. The measurements are stored in an intelligent electronic system
in the probe. At the end of the measuring phase, using a wireless connection the data are
transmitted to a central unit at the top of the borehole. This units processes the data, and
transmits the results to a remote computer for near-real time monitoring and further
analysis.

Results

Thanks to the accurate electronic control of the probe in the borehole, our Automated
Inclinometer System (AIS) is able to perform measurements with a high repeatability and
with a revisit time (number of measures per day) that cannot be matched by a human
operator.

These characteristics allow to follow very accurately the evolution of deep-seated
landslides, and to obtain valuable information to investigate the relationships between
landslide movements and the natural or human induced triggers (e.g., rainfall, snow melt,
earthquakes, excavation works).

Unlike other fixed systems (e.g., in-place inclinometers) used for continuous monitoring of
displacements in deep boreholes, the AIS allows to perform measurements along the
entire length of the borehole, avoiding losing the probe in case of large deformations.

The AIS can be rapidly moved from one borehole to another, also of different lengths,
without changes in the equipment or additional costs. We tested the AIS in multiple sites in
Italy and Spain. Results have confirmed the potential of the instrument and the quality of
the measurements.

To know more

Link to the Video “AlS” in IRPI website »

Lollino G, Arattano M, Allasia P, Giordan D. 2006. Time response of a landslide to
meteorological events.Natural Hazards and Earth System Sciences 6, 179—
184. DOI: 10.5194/nhess-6-179-2006.

Lollino G, Arattano M, Cuccureddu M. 2002. The use of the Automatic Inclinometric
System (AIS) for landslide early warning: the case of Cabella Ligure (North -Western
Italy). Physics and Chemistry of the Earth 27, 1545-1550. DOI: 10.1016/S1474-
7065(02)00175-4.

Contact Person: Paolo Allasia - paolo.allasia@irpi.cnr.it

License Creative Commons Attribution — Non commercial — ShareAlike 4.0 International



http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.cnr.it/en
http://www.irpi.cnr.it/en/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://en.wikipedia.org/wiki/Accelerometer
https://en.wikipedia.org/wiki/Microelectromechanical_systems
http://www.irpi.cnr.it/en/outreach/sistema-inclinometrico-automatizzato-installato-sui-pirenei-presso-il-col-del-portalet-spagna/
http://dx.doi.org/10.5194/nhess-6-179-2006
http://dx.doi.org/10.1016/S1474-7065(02)00175-4
http://dx.doi.org/10.1016/S1474-7065(02)00175-4

