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Assessment of the triggering of soil liquefaction and its consequences are relevant

topics of earthquake geotechnical engineering attracting the attention of

practitioners. The complex nature of the liquefaction phenomenon requires inter-
and multi-disciplinary expertise for the definition of local site conditions (e.g.,
geotechnical characterization and its modelling), engineering seismology for the

definition of the seismic source-related characteristics (e.g., determination of

earthquake magnitude and seismic demand) and structural engineering for the
evaluation of the impact of the liquetied soil to the structural and infrastructural
Systems (e.g., foundations, buried structures, etc.).

[ DETERMINATION OF M IN ITALIAN PRACTICE

(1)Disaggregation of the seismic hazard according to the current Italian seismic
hazard maps.

(2)Maximum magnitude obtained from the current Italian catalogue of

macroseismic intensities.

(3)Maximum magnitude obtained from the current Italian earthquake catalogue
and seismogenic zones.

(4)Magnitude assigned based on magnitude versus source-to-site distance
threshold relationships.

(D)A probabilistic approach based on the Italian catalogue of macroseismic
intensities.

(6)The combined use of Eurocode8 working draft with the code-prescribed (NTC-
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PURPOSE OF THIS WORK I
The work presented in this poster to propose an innovative methodology to define
the earthquake magnitude in probabilistic liquefaction triggering studies which
can be applied at specific sites or in multi-scale zoning (e.g. micro-, meso-, macro-
and mega-zonation) of a territory.

The proposed methodology allows the definition of a hazard-compatible moment

magnitude in liquefaction triggering studies, which lacks in the current Italian
practice

This work provides a set of return-period-dependent macrozonation maps for the
Italian territory for expected earthquake magnitude for liquefaction assessment
purposes.
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The procedure is repeated for 10751 points inside the Italian territory to create the
moment magnitude macrozonation maps for the entire Italian territory.

Once this magnitude comparison is completed for all the
events of the earthquake catalogue inside the circular
area, the seismic zone of interest is defined using the
maximum epicentral distance (R and maximum
magnitude (Mp,,..)
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TEP 2: the annual exceedance seismicity rates (A) of each magnitude bin are
omputed for the historical events located inside the circular area having radius
R, and centered at the site of interest, taking into account the completeness of

max

the earthquake catalogue.
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STEP 3: the seismicity exceedance rates associated to the circular seismic zone are
computed using the double truncated G-R model (o,B,v) with a prefixed minimum
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[‘nagnitude (My,i,)and My, obtained from Step 1 above. The double truncation is
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mplemented based on the following equations.

0 100 200 km
|

exp (_,B [MW _ MWminD — exp (_,B [MWmax o MWminD v = exp (@ = FMwmin)

L= exp(=flMw = Mymin) @ =2303age  f =2303br SELECTED REFERENCES
. o Rovida, A., Locati, M., Camassi, R., Lolli B., Gasperini, P., (2020). The Italian earthquake catalogue CPTI15.
ISTEP 4: The annual seismicity occurrence rates — = Bulletin of Earthquake Engineering, 18(7), pp. 2953-2984. https:/ /doi.org/10.1007 /510518-020-00818-y
of the truncated G-R model . of Step 3 01 - f},‘.‘ﬁ'ﬁ;_c'rates NTC, (2018). Norme tecniche per le Costruzioni, D.M. 17.1.2018 (Italian Building Code, In Italian).
(96-r(My;) ) calculated for finely spaced Step 2

Circolare del Ministero delle Infrastrutture, (2019). n.7 del 21/01/2019, Supplemento ordinario alla G.U. N.35 del

magnitude intervals (My,;) are multiplied with 11 Febbraio 2019 (in Italian).

the probability of occurrence of liquefaction g7
inside the circular area of radius R(My;) -
|conditioned to the maximum distance R__, at .
which this phenomenon could be triggered.

ICMS-LIQ, (2018). Microzonazione sismica. Linee guida per la gestione del territorio in aree interessate da liquefazioni
(LQ). Versione 1.0. Commissione tecnica per la microzonazione sismica. Roma, 2018. The English version is:
Technical Commission on Seismic Microzonation, Land Use Guidelines for Areas Affected by Liquefaction (LQ)”,
version 1.0, Rome, 2018, available at the following link: https://www. centromicrozonazionesismica.it/ (In Italian).

35 40 45 50 55 6.0 6.5 7.0 15

R Z(MWi) Mw Rovida, A., Locati, M., Camassi, R., Lolli B., Gasperini, P., (2020). The Italian earthquake catalogue CPTI15.
Yiig,6-R (M) = 1, R2, . J6-r (M) Bulletin of Earthquake Engineering, 18(7), pp. 2953-2984. https:/ /doi.org/10.1007 /s10518-020-00818-y

Ozcebe, A.G., Bozzoni, F., Lai C.G., Zuccolo, E. Macrozonation of the Italian territory based on the expected
earthquake magnitude for soil liquefaction triggering analyses, Earthquake Spectra (2024, under review) /

from Ozcebe et al. (2024)

Convegnho RelLUIS - Napoli, 17-18 ottobre 2024


https://doi.org/10.1007/s10518-020-00818-y
https://doi.org/10.1007/s10518-020-00818-y

	Diapositiva numero 1

