
Background：Floor isolation systems are used to protect a group of valuable equipment from damage in earthquake events. To ensure 

that the semi-active control works more effectively under various types of excitations featuring different frequency characteristics, an 

LQR control with scheduled gain algorithm is developed. 

Methodology：Simulation results show that the desired control gain for the traditional LQR depends on the dominant frequency of the 

excitation. The new developed method implements a feedforward loop to detect the excitation and analyzes the dominant frequency of 

the excitation with an FFT method. The control gain is then updated in real time. A series of shaking table tests are performed on a 

semi-active floor isolation system to validate the new proposed method for various types of excitations. 

Conclusion：Test results show that among the three different control strategies including tradition LQR control, passive control and the 

new LQR, the newly developed method is most effective. It can suppress the acceleration response of the floor isolation system under 

different types of excitations, while maintaining the displacement below the safety level.  

Semi-active controlled floor isolation system with new control algorithm 
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α, β and γ are constant  G is constant LQR 
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Floor isolation (mass 

m, damping ratio ζ, 

natural frequency ω, 

addition force u*) 
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For traditional passive control with oil damper 
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u cx*  c is damping coefficient 

For semi-active control with MR fluid damper, u* is controllable 

through control algorithm, such as LQR control 
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Test results 

JMA_R: Short period motion 

SAN_R: Long period motion 


