Rockfall susceptibility and trajectory simulations for enhanced monitoring and early warning

systems along roads: the Maratea landslide case study
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INTRODUCTION AND OBJECTIVES ROCKFALL KINEMATICS AND MONITORING SYSTEM

Rockfalls are among the most hazardous and unpredictable phenomena affecting The kinematic analysis defined wedge sliding and planar sliding as dominant

steep slopes, especially when they threaten infrastructures such as roads and urban mechanisms, especially on the South-facing slope, with more than 62% of critical

areas. On 30 November 2022, a major rockfall occurred at the Castrocucco cliff intersections leading to planar sliding failure within the set J2. The latter was

(Maratea, Southern ltaly), severely damaging the SS78 national road (Fig. 1). Given
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the urgent need for safe road reopening before the realisation of a bypass tunnel, a [ ' \ /

comprehensive susceptibility analysis and a high-resolution monitoring system were : :

\

characterised by the highest occurrence of faults (44% of the recorded discontinuities,
Fig. 4d). This aspect played a critical role in triggering the planar sliding, as the fault

planes showed abundant water seepage, determined by the cataclasite developed along
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developed. This study aims to (i) reconstruct the rockfall dynamics, (ii) define the Maratea Coast

the fault planes (Fig. 2c, d). Additionally, rainfall data recorded more than 220 mm of
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represented in column charts by the percentage of occurrence in each set

(modified after Santo and Massaro, 2025). Fig. 9. Rock blocks trajectory simulations at Castrocucco cliff in RAMMS software. The colour bar trajectories.

shows the kinetic energy (kJ) reached by the block along their trajectory.
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