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Evaluation of Seismic Demand Parameters of Tall Framed Tube Skeletons with
Large Scale Zipper Elements
M. Aboutalebi, A. Meshkat-Dini, ]. Keyvani-Ghamsari

Abstract

This study includes an analytical approach to the issue of improving the seismic performance of frame tube resistant
skeletons. In this regard, the utilization of large-scale zipper elements in the structural resisting skeleton is investigated. The
results have shown that placement and collocation of configuration of large-scale zipper elements only at lower stories of the
structure, has acceptable effects on limitation of nonlinear response parameters. The more considerable representations are
respectively the reduction of both interstory and permanent drift values, the existence of a downward trend in absolute
acceleration and relative velocity of stories, and the reduction of non-linear rotation of panel zones. These notifications can
produce better seismic performance for a tall hybrid framed tube structure. Three 30story studied structures comprising of a
framed tube skeleton and two configurations of large-scale zipper elements were selected and designed. Several nonlinear
time history analyses subjected to dynamic lateral loading caused by the ensemble of five selected earthquake records were
performed to do the numerical assessment on the aimed response parameters. The presence of high-energy velocity pulses
along with intensive acceleration spikes were considered to select the powerful nearfield ground motions containing
directivity effects. Evaluation of the results has indicated that the presence of configuration of large-scale zipper elements in
the lower parts of the high-rise resistant skeleton can lead to an integrated behavior mechanism as well as distinct continuity
in the seismic performance of the structure. Moreover, maintaining the stable structural dynamic behavior particularly in the
time domain of large velocity pulse along with reducing the drift parameter are of the most important characteristics of such
substructures which used in the resistant skeleton of tall buildings.

Keywords
Framed tube, Large scale zipper element, Nonlinear response, Nearfield record, Velocity pulse
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