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Abstract. In Italy, along the Southern Apennine, there are numerous areas affected by very high landslide risk related to complex phenomenologies involving both towns and strategic structures and infrastructures. Among these the instability affecting the Petacciato area, about 4km2 wide, near the Adriatic coastline, is a complex landslide system in stiff clay soils, consisting of reactivation of pre-existing multiple roto-translational sliding phenomena through the formation of new shear bands located at depths of up to 100m, the whose kinematics is regulated by the variation of the groundwater levels (Cotecchia et al., 2008; Cotecchia et al., 2016).
The exposed areas to these hazards require a strong effort for their surveillance and protection which can be pursued with the development of innovative Early-Warning Systems (EWS), as well as of Structural Health Monitoring and Restoration (SHMR) systems that are mandatory for safety of structures and human life. These systems should be able to quickly detect the onset of potentially dangerous events occurred in specific area or affecting engineering works, in order to define an appropriate strategy with stabilization works or with structural reinforcements. They should contain traditional and innovative, distributed and punctual sensors and the collected information must be easily managed remotely.

The aim of the paper is to show two applications of a new distributed strain transducer (NSTH, New Smart Hybrid Transducer), based on conventional BOTDA optical fiber sensing technique, which overcomes all the limits of the traditional sensors. It can be used for landslide monitoring, as smart inclinometer, or along linear infrastructures monitoring as Structural Health Monitoring even over long distances overcoming the drawbacks of traditional solutions based on pointwise strain measurements. The accuracy and reliability of horizontal and vertical smart inclinometers equipped with NHST transducer is presented and the advantages, the limits and the future perspectives related to the use of the new transducer are highlighted. 

Finally the design of an Integrated Structural and Geotechnical EWS, based on the NHST transducer, is shown for its potential use at the deep-seated Petacciato Landslide.
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