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OBJECTIVE

D5.2. Comprehensive methodology & software for
generating seismic scenarios of NG pipelines
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Secondment duration:
17/07/2017 to 17/08/2017 (one month)

Planned 07-09/2018 (two monihs) S Vs Comiliiio
Engineers ZT GmbH
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Pasquale Cito, Structural Engineer, Ph.D. Student in Structural, Geotechnical and
Seismic engineering

Research interests: Seismic hazard assessment.




_=xchangeRisk

Secondment duration:
28/08/2016 to 28/09/2016 (one month)
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Eugenio Chioccarelli, Structural Engineer, Ph.D.
Researcher at the Construction Technology Institute

I TC[a)

(Italian National Research Council , ITC — CNR; affiliate of UNAP in the project)

Research interests: Long- and Short-Term Seismic Risk Assessment for Civil
Structures, Engineering Seismology, Probability Seismic Hazard Analysis in Far-
Field and Near-Source Conditions, Characterization of Seismic Input
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Outline of research activities during secondments

*  Risk estimation calculations for distributed systems @)~ _easstssvzonen C.
such as buried pipelines require multiple-site P
(regional) probabilistic seismic hazard analysis i
(PSHA) that takes spatial correlation of seismic ==nil D
intensity measures into account. =1

*  Multisite PSHA accounts for the stochastic
dependence among the site-specific processes .-

Eugenio Chioccarelli, Ph.D. counting the number of exceedance of a ground ‘

One month from University of motion intensity measure threshold at single site. 02 | ' W

~&-Poisson

Naples _ ~» These secondments have contributed to the
to Norwegian Geotechnical Institute

elaboration of a user-friendly and stand-alone 013 Fa

software, named REASSESS, for the probabilistic
seismic hazard assessment of single- and multiple-
sites.
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Anticipated publication:
E. Chioccarelli, P. Cito, I. lervolino, M. Giorgio. “REASSESS V2.0:
software for single- and multi-site probabilistic seismic hazard analysis”,

Pasquale Cito, Ph.D. Student submitted to the Bulletin of Earthquake Engineering
Three months from University of Naples

to Vienna Consulting Engineers
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UPDATES IMPLEMENTED DURING AND AFTER SECONDMENTS: Nl
v" Procedure for sequence-based PSHA*;

v' Spatial cross-correlation of spectral accelerations at multiple periods is taken
Into account in multisite PSHA**;

v Conditional hazard also provides the distribution of a secondary intensity
measure (e.g., PGV) given the occurrence of a primary one (e.g., S,);

o v' Possibility of PSHA for advanced IMs (I, and S,,).
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* Implemented in part during the first secondment at VCE (from July 17t to August 17™, 2017)

** Spatial correlation implementation closed during the first secondment at VCE. Spatial-cross
correlation implementation to be optimized during the second secondment at VCE (from July 9t
to September 27t 2018)
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SOFTWARE AVAILABILITY VIAWEBPAGE http://wpage.unina.it/iuniervo/
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(05.26.2017) REASSESS V2.0 (beta) HAS BEEN RELEASED: REASSESS software is a stand-alone user-friendly software for the probabilistic
assessment of seismic hazard. REASSESS V 2.0 performs (i) site-specific and (ii) multi-site seismic hazard analysis. For (i) it computes hazard
curves, uniform hazard spectra, disaggregation and conditional mean spectra at a specific site. For (ii) it computes the probability of observing any
given number of joint exceedances of a ground motion intensity measure at a set of sites in a given time interval, the total number of exceedances at
multiple locations in any time interval, and the number of sites experiencing at least one exceedance in a given time interval. Seismic sources can be
either zones or individual faults. REASSESS also is able to account for model uncertainty, in fact, logic trees can be built based on alternatives for the
source's annual rate of earthquake occurrence, magnitude distribution and ground motion prediction equation.
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REFERENCES: The current main reference for
REASSESS is:_lervolino 1., Chioccarelli E., Cito P. (2016).
REASSESS v1.0: a computationally-efficient software for
probabilistic seismic _hazard analysis. Proc. of VII
European Congress on Computational Methods in
Applied Sciences and Engineering,_ ECCOMAS,_Crete

DISCLAIMER: REASSESS may be used for free (FOR
NON-COMMERCIAL PURPOSES ONLY). The authors
have made every effort in order to ensure that the
software functions accurately; all responsibility regarding
the correctness of obtained results resides with the user.

APPLY HERE TO TEST THE BETA VERSION OF
REASSESS

The map of institutions testing REASESS
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different component types: Risk assessment can be performed by using conditional
hazard (distribution of the secondary IM given a certain value of the primary IM).
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Graphical interface and multisite outputs
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Distribution of peak ground velocity (PGV) conditional on the occurrence of a o NArow Froerico 1|
primary intensity measure (IM,):
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Goals for upcoming secondment (optimization of software implementation) l’
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Multisite PSHA which involves k pseudo spectral accelerations at k spectral periods (T) as o Narou Feoercoll

intensity measures (IM) at n sites (h, , is the inter-site distance between site 1 and site n)
The logs of IMsat the sites assumed to follow a multivariate normal distribution

Covariance matrix:y =Y
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