Multi-Objective Integrated Optimal Design of Hybrid Structure-Damper

System Satisfying Target Reliability
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ABSTRACT >> This paper presents an integrated optimal design technique of a hybrid structure-damper system for improving
the seismic performance of the structure. The proposed technique corresponds to the optimal distribution of the stiffness and
dampers. The multi-objective optimization technique is introduced to deal with the optimal design problem of the hybrid system,
which is reformulated into the nmwlti-objective optimization problem with a constraint of target reliability in an efficient manner.
An illustrative example shows that the proposed technique can provide a set of Pareto optimal solutions embracing the solutions
obtained by the conventional sequential design method and single-objective optimization method based on weighted summation
scheme. Based on the stiffness and damping capacities, three representative designs are selected among the Pareto optimal solutions
and their seismic performances are investigated through the parametric studies on the dynamic characteristics of the seismic events.

The comparative results demonstrate that the proposed approach can be efficiently applied to the optimal design problem for
improving the seismic performance of the structure.

Key words Target Reliability, Integrated Optimal Design, Hybrid System, Multi-Objective Optimization Technique, Structural
Control System
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Initialization

Evaluate the objective
function (eq. 21) for the
individuals using eq . (22)

Random generation of design

variables (individuals)

’l QEnd )

Generate offsprings
through GA operators such
as crossover and mutation

Evaluate the ranks and i
crowding distances of the
mndividuals
Yes
h 4

Select parents based on rank

and crowding distance

i

Combine parents and
offsprings

Evaluate the objective
function (eq. 21) for the
individuals using eq . (22)

;

Evaluate the ranks and
crowding distances of the |
individuals

Elitism to preserve
the best solutions
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