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* Occurrence of rockfalls long stretches of the Italian coastline
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* Retrogressive temporal evolution of the coastline in South-Eastern Italy

Multi-scale approach to analyse the evolution of soft rock
coastal cliffs and role of controlling factors: a case study
in South-Eastern Italy
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Nunzio Luciano Fazio
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* Correlation between strong storm and failure events

Monopoli - Sig. Wave height and direction
N January 2011 February, 2011 March, 2011 April, 2011
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coastal cliffs and role of controlling factors: a case study

in South-Eastern Italy
eomer ) » s s Piernicola Lollino @, Rossella Pagliarulo, Rosamaria Trizzino, Francesca
S “MMO:‘ * . oy E— Santa.loia @, Luca Eisano {®, Veronica Zumpano (@, Michele Perrotti (& and
Nunzio Luciano Fazio
% Q National Research Council, Institute of Research for the Geo-hydrological Protection, Bari, Italy
w . w e w -
Soptember 20Tt wwe Gepen 2w November, 201 s . S i Failure event Maximum wind speed Cumulated rainfall height
\k 22" Feb 2015 58 km/h 39 mm
" 5 " o % 16™ Apr 2015 57 km/h No rainfall
12" May 2015 58 km/h No rainfall
a) 4™ Jul 2015 52km/h No rainfall
23 Jan 2016 52km/h 19mm
. 1% hMar 2016 56 km/h No rainfall
45 m2010 = 2011 = 2012 2013 = 2014 18:d Mar 2019 66 km/h 14 mm
o 13™ Nov 2019 86 km/h 73 mm
Height
[m] 35
3.0
25
2.0
15
1.0
0.5
0.0
jan feb mar apr may jun jul aug sept  oct nov  dec

IL CONTRIBUTO DEL CNR IRPI

AL SISTEMA PAESE Sala Convegni CNR, Roma 25-26 novembre 2021

PER LA MITIGAZIONE DEI
RISCHI GEO-IDROLOGICI




» Water-Induced Weakening of Calcarenites

Calcarenite
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Experimental Study on the Water-Induced Weakening
of Calcarenites

Matteo Oryem Ciantia - Riccardo Castellanza -
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A new methodological approach to assess the stability of discontinuous
rocky cliffs using in-situ surveys supported by UAV-based techniques and 3-
D finite element model: a case study
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* Cyclic behavior of rock materials
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Table 1 Influence of different factors on the number of cycles to failure or deformation for large number of cycles = lh | e
-
Factor Influence References = &0
Frequency Increase number of cycles to failure Attewell and Farmer (1973, Tien et al. (199(), Fuen- = \ \X\\\\\‘m
kajorn and Phueakphum (2010}, Ma et al. (2013}, 40 S E—
Momeni et al. (2015}, Liu et al. (2017} \\
Maximum stress and amplitude Decrease number of cycles to failure Xiao et al. (2009, 2010), Fuenkajorn and Phueakphum
{2010), Erarslan and Williams {201 2kb), Erarslan 0 :
et al. (2014), Momeni et al. (2015) \\\\hﬂ{\l& ' | clic
Confinement Increase final deformation, increase number of cycles  Burdine (1963), Tien et al. (1990), Liu and He (2012} LAl |
of accelerating phase ' T T
Saturation degree Decrease number of cycle to failure Burdine { 1963), Tien et al. (199() -0.50 -0.40 -1.30 -0.20 0.1 -0 01 0.20 0.30
Anisotropy Number of cycles and deformation depend on lithol-  Rover-Carfagni and Salvatore (2000), Gatelier et al. £3 [5‘3] £ [""_,.ta'l
ogy (2002)
Waveform Square waveform is more damaging than sinusoidal Bagde and Petrof (2005a), Fan et al. (2016, 2017)
one, adding intervals between cycles decreases dura- 1.2
tion of the test ’ a~57 MPa
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* Cyclic uniaxial compression test on calcarenite sample
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Perrotti et al. (2021 in prep.)
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Constitutive models: comparsion between Mohr-Coulomb and HS-Small in cyclic load application

Mohr-Coulomb Hardening soil with small-strain stiffness
1 14 ol ol ] 25
) tangent stiffness G/G [ y
_asmtoto 0.8 + e 120
damping & 5 : ]
------- RS 06 T +15 =
05 e [ — GG, ] %
% 0.4 —; G/G, \ T 10
Mohr-Coulomb , , T 02 4+ —
failure limit secant stiffness GJ/G . ]
0 L | i _ ] | 0 T
0.001 0.01 0.1 1 10 0.0001 0.001
strain
-
“1
stress 4
s
£
. . . . . . ra
The accumulation of plastic deformations is restricted to monotonic loads ;
/ strain
£
)
¥
IL CONTRIBUTO DEL CNR IRPI . r) \‘
AL SISTEMA PAESE Sala Convegni CNR, Roma 25-26 novembre 2021 (r \ ,X

PER LA MITIGAZIONE DEI
RISCHI GEO-IDROLOGICI



* Correlation between cycle to failure N and the normalized ratio of maximum cyclic stress 0,4, to monotonic strength o, on

.05

Haimszon 1971
Burdine 1963, pl
Burdine 1963, p2
Burdine 1963, p3
Scholz 1979

- 0.
Singh 1989 max _
Ray 1999 = (0.9455 — 0.027log1@
Erarslan 2014 Omon

Liu 2002

Talwer 2006
Yamashita 1999, b2
Yamasghita 1999, M3
Yamashita 1999, k4

A A 4+ % A w o

Mumber of cyeles to fatlure N[

Cyclic and Fatigue Behaviour of Rock Materials: Review,
Interpretation and Research Perspectives
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» Contours of total deviatoric strains and total displacements with increasing number of cycles N

N=1074 SF=1.6
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* Future purpose

» More complete characterization of the cyclic behavior of calcarenite

» Investigation of advanced constitutive models (kinematic hardening constitutive model, hypoplasticity, ecc)
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