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Effect Evaluation of STMD Equipped with SMA on SMRF seismic
response

*Amirhosein Jamalpour ', Mohamad Peirovi?, Saeid Jamalpour3, Mehran Seyed Razaghi*

Abstract

Using TMD is one of the methods of controlling and reducing the structural
response under earthquakes excitations. TMD is a system consist of mass,
spring and damper which can improve the seismic performance of
structures. SMA behaves as a spring-damper and can be produce a STMD
in combination with a mass. Seismic response of the structure is dependent
to mass, stiffness and damping as well as frequency content of input
medium. Hence, the response of the structure would be a function of the
above-mentioned parameters. Assuming the constant values for structural
specifications and using a single seismic excitation the desired structural
responses can be obtained by changing the STMD specification and its
location in the structure. One of the approaches to obtain the desired
answer is using parametric numerical analysis. Advances in numerical
methods for solving equations, can help us to use graphical methods and
utilizing software have facilitated to obtain such a goal. So that, by creating
a logical link_between mathematical software and structural analysis
software the complicated problems will be easily solved. In this paper,
using simultaneously of Matlab software and Opensees structural analysis
software, the response of a SMRF with five, ten and fifteen stories with and
without STMDs were studied. To this end, records of seven near- and far-
filed earthquakes were used to perform nonlinear dynamic analyses.
Results of different system were compared. Finally, the best case for
STDMs were selected based on minimum drift in structures.
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