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ABSTRACT: The innovative Resilient Slip Friction Joint (RSFJ) technology has recently been developed and 
introduced to the New Zealand construction industry. This damage avoidance technology not only aims to provide life 
safety, but also to minimize the earthquake-induced damage so the building can be reoccupied after the event with 
minimal downtime. The RSFJ is a self-centring friction-based energy dissipation device that provides the required 
seismic performance regardless of the material used for the main structural components. It can be used in various 
lateral load resisting systems including (but not limited to) shear walls, rocking columns, tension-compression braces, 
tension-only braces and moment resisting frames.  
This paper is comprised of three sections. The first section includes a brief description about the device and how it 
behaves to provide a repeatable flag-shaped load-deformation response. This device also includes a collapse-
prevention ‘secondary fuse” that will be activated when the applied load to the damping device is larger than the 
design loads. In that case, the clamping bolts will yield and the device can provide 50% more displacement on top of 
the design displacement with and an over-strength factor of 1.25. Design equations for the device, for the secondary 
fuse and the relevant experimental verifications are provided. Furthermore, latest developments about the technology 
including full-scale testing of a rocking timber column with RSFJ hold-downs and full scale dynamic testing of a steel 
frame with RSFJ tension-only braces are provided. 
The second part of the paper presents the design procedure provided for the engineers in practice to design structural 
systems that use RSFJs in their lateral load resisting system. Procedures for forced-based design (using the ‘equivalent 
ductility’ approach) and displacement-based design (incorporation the damping ratio originating from the RSFJs) are 
presented. Additionally, the recently developed ‘damping-ductility’ relationship equations for different types of RSFJs 
(with different damping ratios ranging from 10% to 20%) are provided.  
Finally, the third section includes case studies where the RSFJs are used in different types of structure with different 
design philosophies. It was shown that the seismic performance of the structures designed with this system is 
significantly improved including a fully self-centring behaviour. Given RSFJ has already been considered for and 
implemented in real-life project, some real-life case studies are described in the section with the focus on how this 
technology could aid the designer to achieve the target performance of the project. It was also discussed how efficiently 
this technology can be used for strengthening the existing seismic prone buildings. For retrofitting cases, RSFJs can be 
attached to the existing lateral load resisting systems to provide the required seismic performance (added 
ductility/damping) with minimal damage to the structure and downtime.  
In summary, this paper introduced the innovative Resilient Slip Friction Joint (RSFJ) technology and reports on the 
latest developments about the technology including full-scale experimental testing and numerical modelling. 
Furthermore, different design approaches using force-based design and displacement-based design are described. This 
paper gives an insight to the structural engineering community about the advantages of the technology and the design 
methods required to have a self-centring seismic resilient structure using the introduced system.  
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