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ABSTRACT ARTICLE INFO

Model predictive control is one of the optimal control methods for systems based on Receive Date: 31 May 2020
their behavior on future horizons. One of the salient features of this control method is Revise Date: 25 September 2020
the optimal consideration of control constraints in the system control process. Accept Date: 27 September 2020

Accurate states are required to perform an optimal control performance with this
technique. On the other hand, state sensors are unable to provide accurate states due

to the uncertainty in their structures. This shortcoming causes problems in the optimal Keywords:

control process. In this study, a discrete-time Kalman filter-based model predictive Model Predictive Control
control scheme with actuator saturation consideration is presented. As a state Kalman Filter

elftimatolr, Kalmanffilterfis able to provide more act;]urate stattles. On the other hanI:j, Actuator Saturation

the application of performance constraints in the control process causes the -
saturation of the actuators to be optimally regarded. In the present study, to Benchmark Building (SAC)
investigate the effectiveness of the proposed control method in reducing seismic State Sensor
responses, a nine-story benchmark steel structure (SAC) under seismic excitation is
utilized. Then, the results obtained from the proposed method considering three
different control force constraint scenarios are compared with the results of
uncontrolled case. The results of numerical studies demonstrare the appropriate
performance of the proposed control process in reducing seismic responses. Also, the
replacement of low-capacity actuators with high-capacity ones, while making the
control process more economical, do not significantly change the other responses
quantity. For example, the highest change in the Drift Ratio Index (J1) for the
controlled case with control force constraints to the controlled case without control
force constraints for the Elcentro earthquake is by up to 4%, while the same
conditions for the maximum control force index (J12) is 78%.
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1 SAC is a joint venture of three non-profit organizations: The Structural Engineers Association of California (SEAOC), the Applied Technology Council (ATC) and California
Universities for Research in Earthquake Engineering (CUREE). SAC Steel Project Technical Office, 1301 S. 46th Street, Richmond, CA 94804-4698.
http://quiver.eerc.berkeley.edu:8080/.
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1.65e6 3.70e6 3.53e6 3.04e6 2.62e6 2.27e6 1.97e6 1.85e6 1.75e6
6 Matlab
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