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Abstract 

A new type of an adaptive curved surface slider (CSS), referred to as SIP-Adaptive, is presented. 
Due to the articulated slider the relative motions on the two primary sliding surfaces are 
decoupled which enables to design primary sliding surfaces with different properties. One primary 
sliding surface is optimized for maximum structural isolation at shaking levels related to the Design 
Basis Earthquake (DBE) and one primary sliding surface is optimized for smaller but more 
frequently occurring earthquakes. For shaking levels due to the Maximum Credible Earthquake the 
design aims at increasing stiffness and friction to reduce displacement capacity. The SIP-Adaptive 
is characterized by steady-state force displacement curves at different amplitudes and assessed by 
dynamic simulation in terms of peak structural acceleration, maximum base shear, displacement 
capacity and re-centring error. The conventional double CSS, which is optimized for the DBE, is 
used as benchmark. The comparative study demonstrates that the SIP-Adaptive significantly 
reduces peak structural acceleration, that this achievement is obtained at reduced displacement 
capacity and base shear and that the re-centring condition is fulfilled. The experimental validation 
of the SIP-Adaptive confirms its envisaged dynamic behaviour. 
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1 Introduction 

Curved surface sliders (CSSs) decouple the 
structure from the moving ground by their low 
restoring stiffness and add damping to the 
structure by friction [1]. The restoring stiffness 
must not be too small to guarantee sufficient re-

centring of the structure [2]. Due to the nonlinear 
behaviour of friction damping its optimization 
depends on isolator motion amplitude [3] and 
consequently on the ground shaking level, i.e. on 
the peak ground acceleration (PGA) of the 
accelerogram. The common design approach is 
therefore to optimize the friction for minimum 
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