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Design and evaluation of seismic behavior of multi-tuned mass dampers (TMD) using
multiverse optimization (MVO) algorithm
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MSc of Civil Engineering, University of Tabriz

Abstract

Tuned mass dampers are a group of passive control tools for structures that consist of mass, spring, and damping. By
choosing an optimal combination of the values of the components of this damper, the seismic behavior of the structure
can be properly improved. Multi-verse optimization (MVO) algorithm was used to solve the optimization problem in the
design of dampers. As an objective function and optimization criterion, a function based on the ratio of seismic responses
in uncontrolled and controlled states with a mass damper was used. In order to passive control the structure, scenarios
based on the structure of mass dampers were used in 3 modes of single TMD adjustable mass damper and multiple
adjustable mass dampers (MTMD) with series and parallel patterns. Then the seismic behavior of the structure was
evaluated under these three scenarios of the mass damper. The seismic behavior of structures equipped with mass
dampers and multi-verse optimization algorithm were simulated using command codes in the MATLAB environment.
The obtained results show that to solve the problem of optimal design of the mechanical components of adjustable mass
dampers, the multi-verse optimization (MVO) algorithm has a suitable performance to achieve less seismic responses.
This algorithm has a high convergence speed in finding the optimal point in the exploration and extraction phase. In
general, mass dampers for all structural models, including simple mass damper (TMD) and multiple mass dampers
(MTMD) with series and parallel combinations lead to improvement of seismic behavior and reduction of seismic
responses. The use of composite mass dampers (MTMD) has a greater ability to reduce the seismic responses of the
structure compared to its simple type. Also, in the meantime, the multiple mass damper with parallel combination has the
best performance in reducing the response of the structure under seismic excitations.

Keywords: Optimization, multi-verse optimization algorithm (MVO), structure control, mass damper (TMD).
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