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Optimization of Active Tendon Controlled Structures
by Efficient Solution of LQR Control Gain
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Abstract

The objective of current study is to develop an optimization technique for the seismic actively controlled building
structures using active tendon devices by an efficient solution of LQR control gain. In order to solve the active control
system, the Ricatti closed-loop algorithm has been applied, and the state vector has been formulated by the transfer matrix
and solved by a numerical technique of the trapezoidal rule. The time-delay problem has been also considered by phase
compensation. To optimize the petformance index, the ratio of the weighted matrix is the design variable, allowable story
drift limits of IBC 2000 and tendon forces have been applied as restraint conditions, and the optimum control program has
been developed with the algorithm of the SUMT technique. In examples of the optimization problem of eight stories shear
buildings, it is evaluated that the optimum controlled building is more suitable in the control of earthquake response than
the uncontrolled system and can reduce the performance index to compare with the controlled system with a constant ratio
of the weighted matrix.
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