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WG 13: Seismic assessment, design and resilience of industrial facilities

The tremendous impact of natural hazards, such as earthquakes, tsunamis, flooding which triggered
technological accidents, referred to as natural-technological (NaTech) events, was demonstrated, for instance
by the recent Tohoku earthquake and the following Fukushima disaster in 2011 or by the UK’s 2015 winter
floods. The NaTech problem is quite relevant as up to 10% of industrial accidents, involving the release of
Chemical, Biological, Radiological, Nuclear and high yield Explosives (CBRNE) substances, were triggered by
natural hazards. Earthquakes occupy a leading position in the list of natural hazards with NaTech potential,
leading to serios damages of the process equipment and multiple and simultaneous releases of hazardous
substances in industrial facilities. Adequate prevention, preparedness and response are specifically needed to
prevent damages, mitigate their consequences and to improve the resilience of industrial facilities and
communities to NaTech hazards.

The proposed Working Group intends to offer the scientific and professional community with a clear overview
of the problems and the available solutions and tools. With experts in the fields of seismology, earthquake
engineering, resilience and Na-tech risks, this WG will be a good occasion to familiarize with this important topic
and be in contact with the resilience and risk calculation community that is working on industrial plants and
consequences to seismic events. The outcome of the WG provides a contribution to the development of seismic
codes, including seismic design and innovative protection systems of major-hazard industrial plant components,
and supports the implementation of the Seveso Il Directive 2012/18/EU which regulates the control of major
accident hazards involving dangerous substances under seismic events. Furthermore, the WG aims to bring
together researchers, professional engineers and decision makers of authorities in order to discuss the
challenges of existing industrial facilities and to compile technical documents. The work of the WG is limited to
non-nuclear industrial facilities. However, existing guidelines and concepts already successfully implemented in
the nuclear power plant industry will be considered.
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Research Topics

e Performance-based design of industrial facilities.

e Seismic design procedures for special structures and components considering interactions
between the primary structural systems and components (pipes, vessels, pumps, tanks, ...).

e Seismic assessment and mitigation strategies for resilience enhancement of critical
components in industrial installations, focusing on seismic hazard, vulnerability and damage
analysis, loss of containment and hazard material release, consequence analysis.

e Design of critical non-structural components.

e Seismic safety evaluation, uncertainties and reliability analysis of facilities and subsystems.

e Fragility curves and probabilistic risk assessment of multi-component systems.

e Application of innovative passive and active seismic protection systems for facilities and their
installations (e.g. seismic isolation, meta-foundations, energy dissipation systems, shut-down
devices, ...)

e Seismic assessment procedures for facilities and critical components.

e SS| effects on industrial facilities in seismic prone-areas.

e Improvement of seismic codes and standards related to industrial facilities.

¢ Methodologies to enhance the overall resilience of industrial facilities to recover quickly from
catastrophic seismic events.

e Closing of gaps in both the theoretical understanding and the practical implementation of
strategies to manage NaTech events.

e Development of holistic approaches including probabilistic seismic hazard analysis, structural
and non-structural performance, technical reliability and operability. The development is based
on the interdisciplinary expertise of the WG.
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Activities

The working group will pursue the following activities:

e Preparation of preliminary guidelines for seismic design/assessment of industrial facilities

e Organization of a Working Group meeting once a year.

e Spread the knowledge through workshops and seminars also in collaboration with other
relevant associations (e.g. Seismic Engineering Technical committee of ASME PVP division,
Japanese Association of Earthquake Engineering, Pacific Earthquake Engineering Research

Centre, ...).

e Organization of special sessions at the European and World Conference on Earthquake
Engineering, or other relevant conferences (e.g. ASME PVP conference, SEDIF).

e Preparation of special issues on the Bulletin of Earthquake Engineering and other relevant
journals.

e Organisation and editing of books on risk and resilience calculation for critical industrial
installations.

e Preparation of research projects for EU research programs (e.g. H2020, ERASMUS+).

e Organization of workshops with presentations, round table discussions and other similar
activities. It is intended to involve young researchers.

The financial support will be pursued from national and international organizations to assure the
necessary continuity in the WG activities.
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SHORT CURRICULUM VITAE OF THE COORDINATOR

Fabrizio Paolacci is Associate professor in Structural Engineering at the Roma Tre University — Department of Engineering.
His main scientific interests are mainly focused on risk assessment and mitigation strategies for civil and industrial
infrastructures subjected to natural hazards. He has gained a long-standing experience in managing national and
International research projects. He is chair of the Seismic Engineering Technical Committee of ASME and is author of more
than 100 papers on international peer-review journals and conferences.
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