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The effect of rocking motion on seismic performance of self-centering steel

moment-resisting frames with post-tensioned beam-to-column connections

N. Azadi, A. Riahinouri, A. Ayazi
Abstract

In this paper, seismic performance of self-centering rocking steel moment-resisting frames with post-tensioned rigid
beam-to-column connections, compared to conventional fixed-base structures, is investigated through assessment of
several key parameters such as total, flexural and residual drifts in different seismic levels, i.e. Maximum Credible
Earthquake (MCE) and Design Basis Earthquake (DBE). For this purpose an OpenSees numerical models is used taking into
account the effects of material and geometric nonlinearities including P-Delta and boundary condition due to rocking
motion. In the developed model, beam-column and truss elements with the capability for simulating inelastic post-yielding
behaviour and adjustable strain-hardening paramerter are utilized to model various parts of the structures including steel
members, frictional fuses and self-centering Post-Tensioned (PT) cables. The post-tensioning in PT cables are simulated
by using the initial strain material in OpenSees. Besides, the rocking motion and uplift in column bases are simulated by
zerolength elements and Elastic-NoTension (ENT) material in the software. Regarding the analytical complexities in
structural response of self-centring structures, including material, geometric and boundry condition nonlinearities, and
the uncertainty associated with earthquake phenomenon, statistical studies are performed on several time-history results
related to 22 pair of horizontal earthquake records, i.e. the Far-Field record set proposed by FEMAP695. Based on obtained
quantative results for evaluation of performance parameters, the maximum median results, in the modern rocking
structure, the flexural drifts is reduced about 65% , while, the reduction of flexural drifts is about 50% and 70% at
Maximum Credible Earthquake (MCE) and Design Basis Earthquake (DBE) intensity levels, respectively.

Keywords
Rocking, Self-Centering, Post-Tensioned, Seismic Performance, Steel Moment-Resisting Frame
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