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ALL Z N. 2

1. Il candidato illustri le esperienze maturate sul tema del rischio da frana ed il
contributo che potrebbe fornire al progetto di ricerca.

2. Il candidato illustri le fasi necessarie per lo studio ed il monitoraggio di un
pendio interessato da frana.

3. Il candidato descriva le metodologie di modellazione numerica di una frana a
cinematica rapida.

4. Il candidato legga e traduca I'Introduction del lavoro dal titolo: Role of the shear
zone on the pore pressure regime in an active earthflow; autori: Comegna, L.;
Picarelli L.; Urcioli G. (2020); allegato alla presente.

In particolare si chiede di leggere il passo da: “In many cases” fino a
“fluctuations”.
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Abstract

The high deviatoric and volwmeiric sivains fidiced by slope movemenis i cacthflow hodies ca deephy modife e
Ivdraudic and mechanical soil propertios. The soil is in fact complerely destractured while furoe cracks con

Aovin and disappear in the nass: at the same vime. a strongly anisotropic shear zone torms ai the imeriiee with the
hasal formation. N thar unavoidablv uftoces the carrent livdrological stope response. Being the long-terin fandslide
wctivity exsentially coverned by seasonud pore swater flucitiadions, the effeets of such clivnges on the mechuanical siope
Al

{4664

respoise conld be not nesli

Bused on duter coflocied during long-lasting Bnestigations wied on some simple nwmerical analvses, the poper

discusses the cuse of an active cartlhflow in flssuved clay shalos,
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INTRODUCTION

Since the Eightees in-depth studies have been
carried oul by people of the Universities of Naples
and Campanio on some mechanical aspects of the
behavior of earthflows. which widely cceur in
highly fissured tectonized clavs and clay
present along the Apennine chain (Cotecchia et al..
[UBG: Picarelli. 1988: Pellegrino et al. 2004:
PrcarcHi ot al., 2005 Comegnn ef al., 2007). Such
soils, '\xhw‘ have been subiected to intense tectonic
events, include both a lapideous and a fine-grained
component (Esu. [977).

5 -
shales

In many cases earthflows originate from an even
Hmited  slope fadluee (posstbly a0 shdey i
deterorated  sUff clays or clay shales. which
overload the deposits  located  downslope
(Huotchinson and Bhandarl, 1971 The effect of
undrained  loading s the development of a
moderate to rapid earthilow: while propagating.
this replicates on the soils located downsiope the
process of undrained  foading. With time the
fandslide tends o slow down as a result of excess
pore pressure dissipation, the so-called sliding-
consolidation process (Hutehinson, 1986). fn turm
the landslide stvle changes from tlow 1o slide
(Picarelli. 2001). In the Tast stage. which can cover
(ens more (Giusti et al.. 1996). the
landslide takes the features of a slow active slide
driven by seasonal pore pressure fluctuations.

ol yvears or

An interesting feature of earthflows is their
macrofabric (Picarelli. 1993), In fact, this consists
of two well distinet parts: 1) an upper “earthllow
body . which is highly destructured and remolded
by the strong deformations induced by movements
and inclodes Taree and  deep et ichs which
contiouslsaapen and close fllow carthitonw
deformations: iy a thick tup to | m or more) shear
zone generated by the high deviatoric strains
induced by the flowsslide movement style, at the
interfoce  with  the  basal  stable  formation
(Brombead. 2004), This shear zone has completely
lost its original highly fissured fabric and appears
as a rathes homogenous soil with an
anisotropic microtabric possibly characterized by
shear fissures in the slope direction (Comegna and
Picarelli, 2008): it scems 1o thicken with
movement, possibly according to mechanisms as
those described by Agung et al. (20040), in
discussed by Piearelli et al. (2000),

Uhe difterent properties of carthflow body. shear
zone and parent formation could sienificantly
attect the hydrofogical response of the moving
mass,  his paper provides the main resulis
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provided by investigations on the Masseria Nizu'inc
carthftow n the Basento valley {Southern Daly

y \j]r'\IDINO E"\ N
land

THFLOW

slide behaviour

2 THE MASSERIA
2.1Basic aspects of the

The Masseria Marino carthilow is active at least
sitice the Seventies of the last century (Giusti et al,
19963, T conatsts of lx.k..!UHl/,.d clav shales from ihL
Varicoloured Clays formation and covers a 400 o
fong slope located u px!wm the altuvial plain nl'!hc
Basento valley. As typical ofearthflows, it presents
three different zones: a source area. a main track
and a fan shaped accumulation zone (Fig. 1a). The
source zone corresponds to an old slide area subject
o periodie retrogression. whieh s usually induced
by long-lasiing precipitations. Due to retrogression
of the main scarp. tha, alimentation zone Lli‘ud‘t'tl“c
clavey debris into a 150 m lonz and about 30 m
wide track. The av crage angle ol the track is about
107 and its depth 4-6 m {Fig. 1b). The track convers
the debris into the accumulation zone located in the
alluvial plain of the Basento river.

b)

Fioare L Masseria Veino carthilow: i plap: brmain seciion
A=A Hrom Giusti o al 1996,
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. Il candidato illustri le esperienze scientifiche e professionali da lui maturate
attinenti alla tematica del bando ed il contributo che potrebbe fornire al
progetto di ricerca.

. Il candidato illustri le indagini in sito e le prove di laboratorio da effettuare per
la caratterizzazione geotecnica di un pendio interessato da un movimento
franoso.

. Il candidato descriva le metodologie di modellazione numerica di una frana a
cinematica lenta.

. Il candidato legga e traduca la Synopsis del lavoro dal titolo: Stability of natural
slopes and embankment foundations; autori: Skempton, A.W. and Huchinson,
J. (1969); allegato alla presente.



STATE OF-THE-ART REPORT ETAT ACTUEL DES CONAISSANCES

STABILITY OF NATURAL SLOPES AND EMBANKMENT FOUNDATIONS
STABILITE DES TALUS NATURELS ET DES FONDATIONS DE REMBLAIS

by A. W. Skempton Prof. of Civil Engineering
Imperial College of Scionce and Tachnology
South Kensington, London, UK,
England

and J. Hutehinson
John Neville
Wimbledon, London, U.K.

SYNOPSIS A system of clasnliflcatlion of landslides I1n clay elopes 1s proposed involving
the recognltlon of flve baslc types and slx complex forma of movement. Clays are d escribed
in terms of thelr geoteohnloanl charmcterintice and thelr mode of origin. The shear stren-
gth propertiea of clays are reviewed with particular emphasis on possible discrepancies
between strengths In the fleld and as measured in conventional laboratory teste. Some
methods of stabllity analysis currently in use are summarised. Fourteen analytical case
recorde are then conmldered in some detall and fleld data are presented relating to the
development of slepenm Iin clay strata. It 1s concluded that great progress has been made
during the past two decades 1n the sclentific study of landelides and related processes in
clay slopes, but many uncertaintles stlll remain and some types of mass-movement have not
yet been analysed quantitatively.

1. INTRODUCTION

The sclentific study of earth and rock (1i1) wmethods of calculating the stability

slopes bhas applications renging from prob- of a slope in terms of the type of

lems in pure geomorphology to the predic- failure, real or anticipated, and

tion of slope stability for civil engineer- the material properties;

ing purposes and the design of remedial

measures where a landslide has destroyed or (iv) correlation between field observa-

is threatening property, communications or tions and the results of stability

the lives of people. calculatlions based on measured pro-
perties of the materials involved in

From whatever polnt of view the subject is a mass-movement.

approached a proper understanding is re-
quired of four interrelated groups of topics: This fourth topic lies et the heart of the

subject. Unless and until a corpus of ana-
(1) recognition end classification of the lyticael case records has been esEaEliahed,
various types of mass-movements that adequate sclentific knowledge of any class
can occur on slopes; théir characteri- of landslide or type of materiel cannot be
stic morphological features; their said to exist.
geological setting; their rates of die-
placement, and the causes of failure; So far as 1s possible within the limits of
a single paper the authors have endeavoured
(11) clessification and precise deseription to review these aspects of the sublect in
of the materials invelved in mass- terms of clay slopes. Some restriction is
movements, and the guantitative meas- clearly necessary in s field which, in its
urement of thelr relevant propertiesg entirety, covers an exceptionally broad
range.
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2, TYPES OF LANDSLIDES AND OTHER MASS-
MOVEMENTS

Masa-movements occur chlefly in respense to
gravitational forces, sometimes supplenmented
by selsmlc activity. The manner ln which a
8lope ylelds to these forces 1s comirolled
by a multitude of factors, of which geol=
ogy, hydrology, topography, climate and
weathering are the more important. In view
of the wide range of varlation possible in
each of these factors, 1t 1s havrdly surpris-
ing that in comblnation they should give
ripe to mass-wovemsnis of suoh varlety as

to resist rigorous clasesifiocation. Thres
broad subdivieslons, nemely frozem ground
phenomena, creep and landslides, may be
recognized, however (Hutchinsom, im press).
Attention here will be concentrated on the
last of these, as developed on olay ®lopes.

The generlc term, lendsllde, embraces thoae
down-slope movements of soll or rock massas
which ococur primarily as a reasult of shear
fallure at the boundaries of the moving
masBs.

In the following an attempt ls mads to iso-
late and deflne those types of landslide
which occur sufficlently often to be regard-
ed as characteristic and to explore broadly
the reasons for theilr particulasr features.
The slmpleet movements, generally possess-
ing a certain unity, are the most readily
dlstingulshable. These are regarded as the
basle types of landellde on slopes: the

more lmportant of these are Lllustrated
dlagrammatically in Flg.l. The remalning
characterlstlc landelide forme are 1ln gener-~
al multiple or complex asmemblages of these
basic types. Some frequently oocurring
types of multiple and complex landslldes

are lllustrated in Flg.2.

In categorising the varioums types of land-
glide, most welght 1o glven to the shape of
the moving masses 1n down-plope section at
the time of fallure. The ratio D/L (Fig.3)
relating the maximum depth of the allde to
ite maximum 1lnitial down-slope extent, ls a
useful measure of this property (Jkempton
1953a & 1953Db).

Landelldes of similar D/L ratio can, how=-
avar, behave very differently during end
after failure. Thus recogunltion is also
made of the lmportance of the form of the
mepees after fallure, both in down-elops
eection and 1n plan. Rates of landelide
nmovement are, as will be shown subsaquently,
extremely varlable and do not appear to
form a useful basis for primary subdivision.

2.1 Some Baslec Types of Landslide on Clay
Slopes

2.1.1 Falls. Clay falls are typlcally
short-term failures im the ateep alopes of,
for lnatance, artificlel ezcavations or
eroding river banks. Such falls are usual-
ly rather insignificant and few are describ-
ed in the literature. Two phases of fail-

ure can genarally be distlnguilshed. As &
consequence of the removal of lateral supp-
ort, bulging occurs at the slope foct and
tenslon cracks open behind its crest. The
development of these cracks brings sbout a
progressive lncrease of stress in the root
of the separating mass. This eventually
failla, releasing the fall (Fig.l). The pres-
gnce of water 1n such tension cracks natural-
ly produces a very marked reduction in stab-
ility.

The majority of eslopes mteep enough to be
subject to falle are found in the stronger,
over-consolidated clays. As these are rare-
ly dntact, the temslon cracks usually devel-
op along pre-exleting Jointe or flesuren.
The posltion of these in relatlon to the
8lope crest may then considerably influence
the size and manuner of the eventual fall,
The more deep-seated ones usually fall back=-
wards in feiling: a thinner c¢lay mass, par-
ticularly on & near-vartical slope, nay
topple forwards.

Exemples of clay falls from the walls of
8teep-slded excavations in over-consolidated
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