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Assessment of seismic behaviour of steel frame structures with base isolator and
similar slenderness ratio using 3D modelling

Khodakarami Mohammad Iman™, Vahdani Reza?, Azarbad Fazel*

1- M.Sc. in Civil Engineering, Department of Civil Engineering, University of Science and Culture, Semnan, Iran
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ABSTRACT ARTICLE INFO
At the recent years, using structure control systems for energy dissipation due Received: 13/03/2017
to earthquake and reduction of structure vibrations and thereby reduction of life Revised: 19/10/2017

and financial losses have been very much welcome seismic structures are from Accepted: 24/10/2017

the most practical of structure control systems. In this paper, 3D evaluation of
performance of seismic rubber isolators with lead core in fixed steel structures

at the base and same slenderness ratios under far field earthquakes have been Keywords:
assessed. Thus, three steel structures 6, 9 and 12 stories have been considered
with resistant system of intermediate moment frame as 3D. Rubber isolators
have mounted on the base level of structures. Models of controlled and not
controlled with seismic isolation systems have been under 7 far field earthquake

Structural control
seismic isolation,
slenderness ratio,

records. According to conducted analyses, the performance of this control 3D Time—His_tory Analysis,
system with purpose of the most reduction in displacement, drift ratio and Moment Resistant Frame,
maximum stories shear under studied earthquakes has obtained. Steel Structure.

In last researches, it was usually considered a constant plan for different
heights and just assessed height influence which caused rigidity of shorter
structures increased and subsequently caused increasing positive performance
of isolation at that structure; but in this paper, structures plan change with
height to influence of height increasing while same slenderness ratio investigate
on seismic isolation performance. Results indicate seismic isolator with goal of
controlling maximum values of displacement, drift ratio, acceleration and
maximum stories shear among studied structures and considering response in
both x and y directions, at structure 9 stories has shown better performance. In
this structure, seismic isolation cause reduction more than 27% in
displacements, 70% in drift and 31% in roof story acceleration and 31% in base
shear of structure.

All rights reserved to Iranian Society of Structural Engineering.

doi: 10.22065/jsce.2017.80257.111
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