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Location of the site (Peschiera Springs Slope)
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Motivations

* Ensure security of people working in the pipeline
plant (i.e. Umbria-Marche 1997/ Colfiorito)

e Localization of the local events and estimation of
the volumes involved in the processes
generating the local events recorded

e Optimization of the economic resources for the
reinforcement of the aqueduct
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DEM of the slope from LIDAR and
gravitational slope dynamic

ongoing rock mass
spreading

Already occurred
landslide
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Seismometric array: location of the recording stations
and local stration amplification features
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Typical seismic events recorded in the Peschiera Springs pipeline plant

earthquake crack collapse
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Location of the hypogeous events: pattern of
attenuation (microearthquake event)
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Location of the hypogeous events: pattern of
attenuation (collapse event)
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FFTs and spectrograms for the
3 kind of events recordable in
the Peschiera pipeline plant.

No relevant spectral differences
exist between the underground
events and the normal standard
noise level.

Spectrograms can put in
evidence different durations for
the recorded events.
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1) How to distinguish earthquakes from other local events ?

Far Field Earthquakes have shown a very low variability of the PGA among the
recordings stations; this variability is summarized by VI.

VI = ((PGAmax - PGAavcragc)/PGAavcmgc) x 100

2) How to distinguish between the 2 different hypogeneous/local events?

The duration can be used to separate cracks from collapses.
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The duration is defined on the base of the
Hilbert Transform for the “short events”
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Automatic detection of the recorded events
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« earthquakes
C1 ] micro-earthquakes
4 collapses
@® rock fall

1471 seismic events

990 earthquakes
O 1eos T T
| 22/01/10 ' 26/02/11 01/04/12 |
. 06/07/09 10/08/10 14/09/11 18/10/12
ear Eearthquakes
M<4 P — - — om (=] — — -
123 4 5 6 789 10 11 12

1) 2009 L’Aquila seismic sequence, 2) the 2009 Valle dell’Aterno -
Gran Sasso — Monti della Laga sequence; 3) the 2009 Reatini
mountains sequence; 4) a micro-earthquake sequence; 5) the April
2010 micro-earthquake sequence due to collapses; 6) the 2010 Reatini
mountains sequence; 7) the 11 March 2011 Japan teleseismic event;
/ Near Earthuates >4 8) @ rock-fall event of approximately 100 m*® occurred on 2011 from a
Collspses Cracks PO otk scarp located on the slope surface; 9) the June 2011 micro-earthquake
2% sequence; 10) the September 2011 micro-earthquake sequence due to

15 collapses occurred within approximately half an hour; 11) the Emilia
seismic sequence; 12) the September 2012 micro-earthquake

sequence due to underground collapses.
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5 June and
23 September 2011
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Prevision based on the “rate of effect occurrence” as well as on the
“frequency of occurrence”
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from Lenti et al., 2012 6 1

3 levels for the rate of Al:

110808 T

Regressive, progressive and trasgressive corresponding to ;
a decreasing, stationnarity and increasing failure hazard
(Szwedzicki 2001, 2003)
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Monitoring system: zonation and accelerometric stations
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“Alarm strategy” based on the Control Index (CI(P,t))

“Alarm strategy” based on the hjm— —— e = === = - g 3
2
1

Control Index (CI(P,t))
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Monitoring system: plant zones and accelerometric stations
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Conclusion

Characterization of the typology of different events

Back analysis on the entire database to establish correlations
between events and damage (displacements and fractures)

Development of an automatic system of warning on phase de
validation

Perspectives

Micro-accelerometers for localization of the underground events
with negative Mw (?)

Estimation of the volumes generating underground events (?)
(correlation between frequency content, Mw and possible sliding
surfaces of the involved volumes...)
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Fig. 2 Location and geological sketch of the Peschiera Springs slope: (1) Recent alluvial deposits of the
Velino River; (2) Reddish soils: (3) Slope debris; (4) Gravel and conglomerate (upper-Pliocene and lower-
Pleistocene parts); (5) Sandy-clayey flysch (upper Miocene); (6) Marly limestone (upper Cretaceous—lower
Miocene); (7) Birdseye micritic limestone (lower Cretaceous); (8) Coral limestone (upper Malm); (9) Coral
and echinoids limestone (Malm part): (10) Fault (dashed if estimated): FMF Fiamignano-Micciani Fault, CF
Canalone Fault, PF Pendenza Fault; (11) Strike and dip of strata; and (12) Springs
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