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Performance-based methodologies were first developed for seismic applications and have
enabled the quantification of structural system performance under extreme events. The
fundamental premise of performance-based seismic design (PBSD) is to provide buildings that
meet specified performance goals at specific limit states, rather than strictly adhering to
prescriptive construction details. In accordance with code-based seismic practice, structures
are designed to undergo controlled inelasticity at predetermined, well-detailed members
under the design earthquake. Conversely, wind design in modern building codes remains
predominantly prescriptive: structures are required to respond elastically under strength-level
wind loads and to satisfy stringent serviceability criteria under frequent wind events. This
inconsistency between code-compliant seismic and wind design may become critical for taller
structures located in multi-hazard environments where both wind and earthquake actions are
significant.
In this talk, an original performance-based design framework is proposed for the efficient
design of tall buildings subjected to combined wind and seismic loads in multi-hazard
environments. The viability of the proposed framework is demonstrated through case studies
in regions around the world where both wind and seismic hazards are critical, including
Canada, the United States, India, and Italy. The presentation discusses the fundamentally
different nature of wind and seismic hazards and their respective effects on structural
behaviour. The discussion extends to the incorporation of limited ductility in wind design, the
use of incremental dynamic and fragility analyses, multi-hazard considerations, and the need
for large-scale experimental validation to support the transition toward performance-based
wind design.
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