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The urgent need o develop and implement within a long-term strategic plan simple and cost-effective (repair and) retrofit solutions for existing reinforced concrete buildings, designed according to older (though, in some cases, relatively recent) seismic code provisions has been further emphasized, if at all needed, in the last decade by the catastrophic effects of earthquake events.

Even prior to selecting the most appropriate retrofit strategy and technique, the assessment of the seismic vulnerability of the structure represents a crucial and very delicate step.  Important knowledge in this complex area has been gained in the past recent years at both national and international level, with more reliable procedures and techniques to support both the assessment and the retrofit phases.

Based on recent lessons learned from past earthquakes and on extensive experimental and analytical-numerical investigations, it is becoming more and more evident that major and sometimes controversial issues can arise when, for example: 

a) deciding whether the retrofit is actually needed and, if so, in what proportions and to what extent; 

b) assessing and predicting the expected seismic response pre and post-intervention by relying upon alternative analytical/numerical tools and methods; 

c) evaluating the effects of the presence of infills, partitions or in general “non-structural” elements on the seismic response of the overall structure, typically and improperly evaluated considering only the “skeleton”;

d) deciding, counter-intuitively, to “weaken” one of more structural components in order to “strengthen” the whole structure;

e) adopting a selective upgrading to independently modify strength, stiffness or ductility capacity; 

f) relying upon the deformation capacity of an under-designed member to comply with the displacement compatibility issues imposed by the overall structure;

g) defining a desired or acceptable level of damage that the retrofit structure should sustain after a given seismic event, i.e. targeting a specific performance level after the retrofit.
In the seminar, an overview of recent national and international development in terms of assessment provedures and methodologies as well as rtetroiit strategies and techniques will be provided. 

Particular attention will be given to analytical (i.e. by hand) methods, referred to as SLAMA, or Simplified Lateral Mechanism Anaalysis, developed within the new NZSEE 2016 (NZ Society for Earthqauek Engineering) guidelines for the “Seismic Assessment (and Risk Classification) of Existing Buildings” (significant improvemennt and refinement of the 2006 version). 

The method allows to identify critical vulnerabilities, to define local and global mechanism, and to calculate the force-displacement capacity curve of a structural system, starting form a component level to a lateral resiting system and building sstem level, passing gthrough a hieararchy of strength evalation.  When combining the capacity curve with the demand (earthquake intensity) within a ADRS (Acceleration Response Spectra) format (i.e. capacity spectrum approach), the performance, extent of damage and thus repairing costs (e.g. EAL, Expected annual losses) or the as-built structure can be evaluated and compared with alternative retrofit options within a cost-benefit analysis. 
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Stefano Pampanin is Full Professor (Professore Ordinario) of Structural Engineering at the Department of Structural and Geotechnical Engineering at La Sapienza University of Rome since 2015.
He has been Professor of the Structural Design and Earthquake Engineering and Chair of the Structural and Geotechnical Cluster at the Department of Civil and Natural Resources Engineering at the University of Canterbury, Christchurch, New Zealand, where he joined in 2002.

He is a Past President of the New Zealand Society for Earthquake Engineering, NZSEE, (2012-2014). 

He received his Laurea magna cum laude in Civil/Structural Engineering at the University of Pavia in 1997, a Masters in Structural Engineering at the University of California at San Diego and a Ph.D. in Earthquake (Structural) Engineering at the Technical University of Milan in 2000. He was a Fulbright Visiting Scholar at the University of California, San Diego from 1998-1999.

In the past 20 years, he has dedicated a significant effort in the research and development, codification and practical implementation of innovative solutions for the seismic design of low-damage structural systems in concrete and timber, as well as for the seismic assessment and retrofit of existing RC structures. 

He has been actively involved in a number of national and international code and technical committees for the preparation of design guidelines and standards including: fib, international federation of concrete: WG7.4&7.5, WG7.6, WG6.10, ACI440-F, NZS3101:2006 (appendix B), Department of Building and Housing (DBH) guidelines for the design, assessment and retrofit of hollowcore floors; current revision of NZS3101 (concrete), NZS3603 (timber), NZSEE2006 guidelines on “Assessment and Improvement of the Performance of Existing Buildings”, Minister of Business Innovation and Employment (MBIE) special technical committees to produce “White Paper on Residual Capacity of Reinforced Concrete Structures”; “Base Isolation Guidelines”; “Guide for Good Practice on Low-damage Design”.

He is author of more than 350 scientific publications in the field of earthquake engineering and received several awards for his research activities including the fib Diploma 2003 for Younger Engineers (under 40-years old),  the 2005 EQC/NZSEE Ivan Skinner Award “for the advancement of Earthquake Engineering in NZ” (inaugural recipient), the PCI Martin Kon Awaard, 2000; the Otto Glogau Award 2005 and 2013, the IStructE Henry Adams Award, 2012, the UC Innovation Medal, 2013, The ACI Design Awards 2015.

He has delivered a number of invited/keynote lectures at conferences, universities, research institutions and groups of practicing engineers worldwide.

Following the 22 February 2011 earthquake in Christchurch, Prof. Pampanin has played an active and key role in the recovery and post-earthquake investigation activities:

· Leader of the Recovery Project “Seismic Performance of RC Buildings” under the Natural Hazard Research Platform;

· Invited member of the Expert Panel of the Department of Building and Housing, investigating the collapse of critical buildings, namely CTV, PGC, Forsyth Barr and Grand Chancellor Hotel reporting to the Canterbury Earthquake Royal Commission of Enquiry;

· Main author of a technical report commissioned by the Royal Commission on low-damage design philosophy and technology;

· Expert witness appearing before the Royal Commission during the hearings related to the Grand Chancellor Hotel and Low-Damage Solutions;

· Invited member of the Engineering Reference Group advising the Ministry of Business Innovation and Employment on policy making related to the civil design and construction industry sector.

He is a Charter Professional Engineer in Italy and in New Zealand.  In this role, he has assisted with the design and/or acted as peer reviewer on a number of building projects implementing: 

· advanced design methodology, such as Displacement-Based-Design; 

· numerical modelling for non-linear time history analyses; 

· innovative/advanced technology, such as rocking-dissipative solutions for concrete, timber steel base isolation and supplemental damping

· Seismic Assessment and Retrofit solutions.

In 2015 he was elected Fellow of IPENZ “for his application of engineering technology in the community and innovation in creating technological products. As an internationally-regarded researcher, educator and innovator, he progressed the theory and practice of earthquake engineering. His work alongside others on developing earthquake-resistant buildings and materials aims to reduce seismic risk…”

