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With the increasing regularity and severity of natural disasters such as floods, fires, cyclones,
severe storms, hail, heatwaves, coastal inundation and earthquakes, the importance of
providing a resilient built environment is becoming an essential part of design for Engineers.
Resiliency could be defined as the need to design so that buildings can return to full
functionality after such extreme events, ideally with no damage, but certainly so that it is
repairable after a design event, without causing severe economic and social costs.

Reinforced concrete has been used in Australia since 1895 because of the many benefits that
it continues to offer in terms of resilience against fire, termites, water and hot and cold weather,
as well as long life, low maintenance and sustainability. Requirements to provide resilience
against earthquakes was first included in the Standards in 1979, and the revision of AS 3600
in 2018 included design requirements to further improve the resilience of buildings based on
the lessons learnt from the Christchurch earthquake in 2011.

While we need to design buildings to ensure they are robust and resilient to cope with a range
of natural disasters, as well as ensure they provide long life with minimum maintenance, which
makes them inherently sustainable, the recent focus on reducing embodied carbon through
material minimisation appears to have introduced conflicting requirements. This paper
considers some important design and detailing issues for designing buildings and structures
for resilience, and from a low embodied carbon perspective, addresses the issue of material
minimisation.



