
Resilient design of RC Structures in 
Australia and other regions of lower 
seismicity

John Wilson

An overview of global seismicity will be 
presented highlighting the significant 
differences between designing structures in 
high and low seismicity regions in terms of 
acceleration and displacement demand. 
Traditionally, structures around the world 
have been designed for earthquakes using 
force based (FB) design principles and 
accounting for inelastic behaviour using 
ductility and over-strength factors.  FB 
design and the calculation of the earthquake 
base shear force is the basis of most 
earthquake codes around the world 
including AS1170.4, the Australian 
earthquake loading standard.

A more direct approach for considering the 
performance of structures subject to 
earthquake ground shaking is using 
displacement based (DB) principles. The 
DB approach allows the designer to 
estimate the drift demand of structures 
which is directly correlated to damage 
levels. The DB approach is permitted as an 
alternative design procedure in AS1170.4 
and the presentation will highlight the DB 
approach using the Capacity Spectrum 
Method (CSM). 

The CSM has the advantage that in one 
diagram the performance of a structure to a 
design earthquake can be estimated in terms 
of force and displacement. The seismic 
demand is represented by a design response 
spectrum plotted in terms of acceleration 
and displacement, whilst the structural 
capacity is plotted in terms of a force-drift 
push-over curve converted into an 

acceleration-displacement format. The 
structural performance for the design 
earthquake is estimated from the 
intersection of the seismic demand curve 
and the structural push-over curve, 
providing an indication of the level of 
damage and likelihood of structural 
collapse.

Most designers have an excellent 
understanding of FB methods and the 
calculation of the ultimate strength of RC 
structures and the flow of forces through 
the structure from the roof to the 
foundation. However, designers generally 
have less understanding of the 
displacement/drift behaviour of structures 
beyond the elastic range, which is critical 
for estimating the push-over curve in the 
DB approach. The presentation will 
highlight some of the factors that greatly 
affect the post-elastic drift behaviour of RC 
structures including: structural regularity, 
structural yielding mechanism, member 
reinforcement detailing, member 
configuration and member axial load ratio. 

The presentation will provide some basic 
conceptual approaches for designers to 
estimate the push-over curves of RC 
structures in terms of displacement and drift 
as an alternative to the more detailed 
approaches using inelastic and non-linear 
finite element modelling. In addition, some 
basic recommendations and principles for 
improved seismic design and detailing of 
RC structures in regions of lower seismicity 
will be presented.

 


