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Susceptibility to Sea Cliff Failures at Cala Rossa Bay in Favignana Island (Italy), page 537
Roberto lannucci, Salvatore Martino, Fabio Martorelli, Luca Falconi, and Vladimiro Verrubbi

Abstract: Since the Roman Age and until the last century, an intense quarry activity took place at Favignana Island (Sicily, Italy)
that significantly changed the morphology of the eastern part of the Island. This mining activity produced an extensive network of
open air quarries, underground quarries and tunnels, locally named "Pirrere”, that are hosted into Pleistocene porous carbonate
grainstones. The resulting effect is an impressive landscape which makes the Favignana Island a highly frequented touristic site.
Although greatly influenced by past human activity, the sea cliffs are affected by diffused instabilities as proved by the evidence
of wide block-size talus distributed all along the coast line. Slope stability analyses were performed on the sea cliff of the Cala
Rossa bay, in the north-eastern part of the Island. The Cala Rossa cliff slope is a sub-vertical scarp with an elevation between 20
and 25 m and an extension of about 300 m. To constrain such analyses, detailed engineering-geological and remote surveys were
carried out to reconstruct the geological setting as well as to characterise the mechanical properties of the rock mass joints. In
addition, 10 sub-vertical quarry walls were surveyed to realise a 3D model of the joints net. The collected field evidences account
for a mixed genesis of the intense joints net that involve the calcarenite as it results by both tectonic and gravitational effects.
Based on the surveyed joints attitude and on their spatial distribution, a detailed kinematic-compatibility analysis allowed to
identify three types of rock landslide mechanism (i.e. planar sliding, wedge sliding and toppling) that affect the sea cliff and 78
rock blocks particularly prone to failure were identified. Considering hydrostatic pressure related to joints saturation condition
(dry, half-saturated and full-saturated joints) as well as pseudostatic forces due to earthquake (values of PGA associated with
return times of 0, 50, 475 and 2475 years), a total of 12 hazard scenarios were analysed each of which was specifically considered
for one of the sea cliff sectors. The results obtained at Cala Rossa sea cliff demonstrate that: i) planar and wedge sliding are more
suitable landslide mechanisms respect to toppling; ii) the eastern sectors of the sea cliff show higher susceptibility to failures; iii)
water pressures within joints play a more destabilising action respect to earthquakes. These represent a relevant contribution to
manage protection strategies to reduce the landslide risk in the touristic site of Cala Rossa bay and to preserve the unique cultural
heritage represented by the “Pirrere™ quarries.
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I111-16. “Pirrere” quarries and unstable sea cliff in Cala Rossa bay
(Favignana Island, Italy)

Roberto lannucci

Photo abstract: In Favignana Island (Sicily, Italy) a mining activity was

actuated since the Roman Age and until the last century, significantly changing

the morphology of the eastern part of the Island. In fact, this mining activity

produced an extensive network of open air quarries, underground quarries and

tunnels, locally named "Pirrere", that are hosted into Pleistocene porous carbonate grainstones. Currently the
landscape shows sea cliffs greatly modified by these abandoned quarries and affected by diffused gravity-induced
instabilities. In Cala Rossa bay, the landslide process is led by a lateral spreading phenomenon due to the presence
of a Pliocene clay under the Pleistocene calcarenites: the horizontal deformations affecting the clayey materials
induce cracks in the overlying stiff rock, favouring the detachment of single rock blocks by typical rock landslide
mechanisms (i.e. planar sliding, wedge sliding, toppling and falling).
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P32. Landslide monitoring at the Cala Rossa sea cliff (Favignana Island, Sicily) (part of session 2.1)

Luca Falconi, Roberto lannucci, Salvatore Martino, Antonella Paciello, Augusto Screpanti, Vladimiro Verrubbi

Abstract: Favignana Island is a historical and environmental attraction site frequented by tourists especially during the long
warm season of the year. Over several centuries the sea cliffs have been exploited for the production of building stone. Currently,
the quarries used for the rock extraction as well as the natural cliffs are undergoing extensive erosional and gravitational
processes. Besides putting at risk the safety of the people attending the area, the widespread rock falls are likely to threaten sites
of great historical and anthropological value that, once destroyed, can no longer be reconstructed. The rock mass quality
assessment and slope displacement monitoring of cliffs were carried on to identify the most unstable areas providing a support to
the local authorities in the implementation of effective and sustainable mitigation measures. If adequate measures will be taken in
future, operators and users of the tourist circuit will have the opportunity to enjoy these amazing sites with a reduced risk.
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