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MODELLING OF LANDSLIDE-TRIGGERING FACTORS: A CASE STUDY IN THE NORTHERN APENNINES ITALY
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The poster describes a study which was conducted
on a landslide-prone slope of the Northern Apennines
(Ifaly). The slope, which dominantly consists of clayey
and clayey-marly terrains, has been aoffected by
landslide phenomena, whose frequent reactivations
| have involved wider and wider areas, destroying one
: TR home and causing significant damage fo an
PETRIANO & | O@é\ . importantlocalroad.
Vﬁ/liﬁADl\slfch))EA> — 4 \ b g In order to analyse the correlation between rainfall
S L SENBALLIA - 9nd landslide reactivation, data were collected on
s i G the main stages of landslide activity and on the frends
BRI / /. ofrainfallinthe same periods.

| The study was expected to identify landslide-
triggering rainfall thresholds, which may lead to the
development of prediction, prevention and warning

systems for landslide risk mitigation.
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Figure 2. Geological sketch of the Urbino area. 1) Limestones, marly limestones, marlstones I
and cherts (formations between Calcare Massiccio and Schlier, Lias Miocene p.p.); 2)

Arenites, pelites and evaporites (formations between Marnoso-Arenacea and Colombacci,
Miocene p.p.); 3) Caotic complex clays of the Marecchia Valley; 4) Clayey, sandy and
B gravelly deposits (Plio-Pleistocene). (From Anfonini et al. 1993, maodified)
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The examination of aerial photos taken in 1955 indicated that the H Jan. 1982 557-12; 165 50-100 33
Valzangong landslide is the result of a domlncnﬂy erosional Process Figure 6. Comparison of cumulated rainfall curves for different return times (T) computed with the 5 Mar. 1986 ]éé%??ﬂ égi j'gg ;85
atthe toe of the slope, followed by successive stages of gravitational GIEV funcﬂon I(Jenkmson 1955; Hosking et ql. 1984) and of cumulated rainfall curves associated e 199 20(84-104) 273 50-100 3.6
, , with reacftivations of the Valzangona landslide (day 0). 46(84-130) 367 10 ~8
movements which started in 1981. These movements caused the S Mar 1993 32(56-88) 204 2-4 -6
refreat of the crown area of the landslide and its lateral and down o 19934 3032.52) 35 5 —
slope spread. The Valzangona landslide may be classified as a T ) o = L
complex phenomenon, featured by roto-franslational movements The latter curves, i.e. a kind of “probabilistic precipitation abacus”, 52(0-82) 512 50 6
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evolving into flows in the infermediate-lower portion of the slope. The  enable to assess the retum time of any cumulative curve for each " 007 s 50 ¥y
profile of the landslide is fairly wregulor, with smqll scarps, steps, reactivation and thus to esfimate whether !T hgs op exgep’npnol Figure 7. D (days): duration of potentially landslide-figgering
trenches and counter slopes (especially af the top, Fig. 3) character or not. They also offer the opportunity: (i) to identify rainfall rainfall events, (*) period when the rainfall event occurred,
It should be pointed out that the phenomenon is still active, in spite of events, significant in terms of quantity and duration, which did not take calculated backwards starting from landslide initiation (day 0);
mitigation works (gabion walls and drainage systems); landslide place immediately before the landslide, but which may have played a Q (mm) = quantity of rainfall; T (years) = return fime; | (mmy/day)
reactivations cause recurrent damage to a local road and to role in its onset; and (i) o assess their retum time with simple graphic = average intensity.
remedial works in the crown area (Fig. 4). operations.
The study includes the implementation of a hydrological-stafistical The observations deriving from the examination of Fig. 6 are summarised
model for the Valzangona landslide, that relies on empirical relations in Fig. 7, which shows that the Valzangona landslide reactivations are
between hydrological variables and landslide movements: within a connected 1o exceptional rainfall events, which occurred in periods of
well-defined region and for a given type of landslide, they seek 1o time even very distant from the day of initiafion of the landslide. . 5996
identify threshold values of precipitation or other precipitation- The hydrological variable, which is significant in terms of landslide 2 y = 68,645x™
Y = 2
derived guantities, above which instability phenomena may take initiation, is the rainfall cumulated in short periods (3-20 days, Bold ° R™=0,912
place. charactersin Fig. 7) with high average infensity (up 1o 43 mm/day) and/or E
The model developed for the Valzangona landslide fakes into the rainfall cumulafed during longer periods (30-135 days, [talic =
account the exceptional character of the meteoric events relafed to characftersinthe table).
landslide reactivation. For this purpose, use was made of daily rainfall These considerations are explained in the diagram of Fig. 8, which C * .
datfa. The landslide reacftivation data (Fig. 5) were refrieved from the correlates intensity and duration of potentially landslide-triggering rainfall - - -
iterafure, the archives of the Municipality of Petriano, other events. The inferpolation curve drawn in the Figure is a first-cut rainfall 100 150
dedicated archives and daily papers. threshold, albove which the landslide may be triggered. This threshold D (days)
Graphs (Fig. 6) were built to analyse the hydrological scenario should be validated by a deterministic model taking info account the
preceding and accompanying landslide reactivation. They show the changes in pore pressures, as a function of meteoric events nof | | | -
cumulative rainfall prior fo landslide initiation (day 0) and the rainfall  necessarily exceptional and of the effects of such changes on slope Figure 8. |-D diagram of potentially landslide-triggering raintall events.

probability curves for different return times. stapllity.
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