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> Description of the study area
> Structural and geomechanical analysis
v“In situ surveys;
v Elaboration of structural data;
v Tests: Goodman, Markland and Matheson;
» Analysis of blocks trajectories
> STONE
> Risk mitigation



Study area

Sorrento Peninsula,
municipality of Piano
di Sorrento
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Laser scanner survey



Geologic sketch of
Lattari Mountains
(Di Crescenzo & Santo, 1999)
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1) Fall ~ pyroclastic deposits  (Holocene-Upper
Pleistocene).

2) Slope debris (Holocene-Pleistocene).

3) Conglomerates (Upper Pleistocene).

4) Marly limestones (Miocene-Oligocene).

5) Sandstones (Lower Tortonian).

6) Limestones (Upper Cretaceous).

7) Tectonic discontinuities.

8) Strata bedding.

1) CLASS A: outcrops of carbonate bedrock.
2) CLASS B: cover deposits with thickness
mostly lower than 0.5 m.

3) CLASS C: cover deposits with thickness
mostly in the range 0.5-2.0 m.

4) Boundary of the study area.




Geomorphology

1) Canyon.

2) Water line, dashed when slightly incised and
characterized by poor morphological evidence.
3) Edge of structural or morphological scarp.

4) Ridge.

5) Free Face.

6) Structural slope.

7) Paleosurface.

8) Rockfall-flow.

9) Rockfall affecting limestone rock mass.

10) Carbonate block fallen from the vertical or
sub-vertical rock walls.

Frontal view
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Location of measurement stations for geomechanics
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Geomechanical data processing
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Mechanisms of failure

Flexural
instability

(&ype 1) dew.

Failure due to shear of unsupported

rock (fype 2)

Flexural instability combined to presence
of sub-vertical joints (¢fype 3)




Interaction among rock slabs

172)

Toppling
(type 3)
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ROTOMAP

energia (x 100 kj)
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CRSP. Energy chart. CRSP. Height of rebounds chart




STONE specifications

Use existing thematic data, or information that can be acquired
easily and at low cost.

Work in 3-dimensions, using a lumped-mass approach.

Allow for the natural variability of rock falls and the uncertainty
of the input data.

Output in raster and vector format.

Output compatible with GIS software.

COMPUTERS
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STONE: a computer program for the three-dimensional
simulation of rock-falls ™
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@

@ Location of Rock Fall source areas

@ Normal & tangential restitution coefficients (at
Impact points)




Initial modelling conditions

Lithological map



COUNT OF ROCK FALL
TRAJECTORIES
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Comparison between
observed trajectories of
blocks (a) and those
computed by ROTOMAP
(b) and STONE (c)



Protective measures
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Active (anchorages) and passive (rockfall barriers) measures



Concluding remarks

STONE is a computer program capable of simulating rock fall
trajectories along a slope, in 3-dimension.

From existing thematic information, STONE generates maps
useful to define rock fall magnitude and to evaluate rock fall
hazard (and eventually risk).

STONE allows for the uncertainty in the input data.

High resolution DEM are required to model small areas in detail

STONE outputs may be combined with data from detailed field
surveys and direct observations from rock falls to gain useful
Information for protective measures




