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Summary

In recent decades, earthquake engineering has developed significantly from traditional objectives that
focused on ensuring the life safety of building occupants. The economic impact of the 1994 Northridge
earthquake in the US highlighted the need for a paradigm shift in the way building performance ought
to be defined. From a building owner’s perspective, what is of immediate interest is the direct financial
burden of repairing or replacing their building. From a building occupant’s point of view, the safety of
the building and the risk of casualty via structural collapse are of more immediate concern. This seminar
considers these two aspects: economic losses and structural collapse. They are discussed in relation to
the assessment and retrofit of existing buildings and design new ones.

Prior to the introduction of seismic design provisions in the 1970s, Italian construction typically
comprised of gravity load designed reinforced concrete (RC) frame buildings with masonry infill. Their
performance and ways in which shrewd retrofitting of both structural and non-structural elements for
maximum impact on performance are investigated. Furthermore, the Italian Ministry of Infrastructure
and Transport issued and Ministerial Decree in 2017 (Decreto Ministeriale 58/2017) outlining a
framework with which to classify the seismic risk of existing buildings on a letter-based scale from A+
to G commonly referred to as Sismabonus due to the tax deductions the Italian government is willing
to offer to building owners who upgrade their building performance. This framework and future
improvements are also examined.

For what concerns the design of new buildings, a novel conceptual design framework that employs both
expected annual loss (EAL) and collapse risk as design tools and requires very little building
information at the design outset is presented. This framework allows designers to arrive at a number of
feasible structural solutions without the need for any detailed design calculations or numerical analysis.
It is intended to form the first step in seismic design to identify suitable typologies and layouts. This
way, engineers, architects, and clients can make more informed decisions at the beginning of design
before further refinement.
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