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Optimal design of lead rubber bearing isolator using an improved metaheuristic
method based on opposition based learning

Milad Hemmati

MSc of Civil Engineering, University of Tabriz

Abstract

Various factors affect the performance of isolation systems under seismic loading, which can
complicate the design of these seismic control tools. Therefore, the necessity of using
optimization methods in design is revealed. In this article, the opposition-based learning method
is used to improve the performance of the multi-verse optimization (MVO) algorithm. The
improved multi-verse algorithm (IMVO) was used to solve optimization problems in
mathematical benchmark functions and optimal design of lead rubber isolators. The sensitivity
analysis of the seismic behavior of isolated building structures was studied in relation to the
mechanical characteristics of the lead core rubber isolator (LRB) system. Then the seismic
behavior of isolated buildings with LRB isolator was evaluated under different seismic
excitations. In order to model the nonlinear behavior of the LRB isolator, a bilinear model was
used. Also, the time history dynamic analysis method was used to study the seismic behavior of
isolated structures. The results showed that the proposed modified algorithm has a higher ability
to solve optimization problems in mathematical functions and the optimal design of lead rubber
isolators. Also, the results of sensitivity analysis on the seismic behavior of isolated building
structures with lead rubber isolators show that the yield base shear coefficient parameter shows
the greatest impact on the seismic behavior of isolated structures.

Keywords: Optimization, multi-verse optimization algorithm, opposition based learning, lead rubber bearing
isolator
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