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Table 1 Model parameters
Parameters of . Perameters of
left building "% right bulding 2
Mass: " Mass; 4
e LBX0k S 120 100 g
Internal Internal
damping: 3.0 % 10°Ns/m damping: 3.0 X 10° Ns/m
Cp T G T Ca
Fxternal Extcmal
damping: 8.0 % 10* Ns/m  damping: 3.0 % 10* Ns/m
d| ~ dzu dy ~ d4n
Stiffness: 4.0 % 10° N/ Stiffness: 2.0 % 10° N/im
By~ kg kay ~ kg
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CLOSED FORM SOLUTION OF LQG CONTROL PROBLEM FOR NON-STATIONARY
STOCHASTIC SEISMIC RESPONSE OF ADJACENT BUILDINGS®

Yu Xiao Zhang Wenshou Lin Jizhao Song Gang
( State Key Laboratory of Structural Analysis for Industrial Equipment and Department of Engineering Mechanics ,
Datian University of Technology, Dulian 116024, China )

Abstract The linear quadratic Gaussian (LQG) control problem for non — stationary stochastic seismic re-
sponse of adjacent buildings was studicd. The motion equations of adjacent buildings connected by hydraulic
actuators against earthquake were established. The complex modal superposition method was then used tw de-
termine the dynamic characteristics, including modal frequencies and modal damping ratios. The shaping filter
was introduced to deal with the power spectral density function of earthquake excitations, and then a closed
form solution was derived by combining the pseudo— excitation method and the residue theorem. The results
from a numerical example show that, if the parameters of LQG controllers are selected appropriately, the seis-
tmic responses of both buildings can be considerably reduced when LQG controllers are used. Moreover, the
steady states of seismic response of controlled buildings can be achieved much quickly than the uncontrolled

buildings.
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