S (2l bl b 50 0jlw Jld 58 o Sl =153

Tl e Fool e s
oy o ()l jes g BASLLlS ol -)

oy ol (] e i BASLlS (6,558 (gemmiils -Y

OB M Sy 2SI ey
ghaffar@tabrizu.ac.ir\-

a.aran@tabrizu.ac.ir -Y

oS>

Lyl el sl im0 S & (rbs j5b & il St 5 olwler slagialy ol 50 8 il (i w03l o Sl olee Sl
e balpt and )13 cslis L5 o 1) o5l B wiS” Jas (J 7081 (69 8 00iS 0ulass ploeay Wil oo JUd J 555 it SG oSl (2l s
@l Lalys 5o ojle il slaguly 5 biiwabiase o))l dlie ool Boa Il (b s Slasiine St 4 S Sl
slacasbdpas cuyn 5 Siludde sl (Kle 5 )99 0592 a5 0j9> Gladlj ALl cod At Ve by pleitle So il Sl
oo b oS J S a8 wols lid sael oy gl el sud 48,5 L 38 S e 5 5 S e by g slallas s el
ol 90l e 2l oy Ar B0 | ol Sl sloals daly 5 508 Ty i) slaoge coled sl 1) 0+ sl e Carnd els ool

ols ass o5l GLQC-‘*’L’ LS‘)% |) Sl (3 05T g (0 ik ool 4 @‘chﬁ]’? J...a|)l; u.».dcsrax aJa.tl)u

jguls 5l

S s a3 g sl s ol cmeli o Sy e asl o Jlad S

Sy ol -l yas cwdige 008l sliwl w0l lag s *
(dlie Jgtue ooiun o) ghaffar@tabrizu.ac.ir : ||



Sensitivity Evaluation of the Active Structural Control System in the Critically
Damped Condition

Hossein Ghaffarzadeh ', Alireza Aran

V- Professor, Faculty of Civil Engineering of Tabriz University, Tabriz, Iran
- PhD student., Faculty of Civil Engineering of Tabriz University, Tabriz, Iran.

Abstract:

In recent decades, the efficiency of various active control tools in improving the seismic performance of
structures has been investigated. Active control systems are one of the structure control strategies that modify the
dynamic characteristics of the structure to deal with the destructive effects of possible earthquakes and minimize the
responses. The critical damping state for the structure is a condition in which the velocity and displacement of the
structure are minimized. The active control system can establish this condition for the structure as a regulator. When
the structure controlled by the active method is in the critical damping state, the feedback gain matrix depends only
on the velocity. Therefore, the use of velocity sensors is sufficient. Since the critical damping condition is sensitive
to changing the system characteristics, the purpose of this research is to investigate the uncertainties assuming the
establishment of the critical damping state. A ten-story shear building with active tendons in all stories subjected to
earthquake vibration is considered to model and investigate parameter uncertainties, sensor/actuator faults, and
failure of actuators. The effect of mass, stiffness, and damping uncertainties is evaluated, the partial failure of
various sensors/actuators is assessed and the importance of each actuators failure is illustrated. The results showed
that the designed controller can provide a )+ + Z damping ratio for all vibration modes. In other words, the poles of
the system are placed on the left side and the real part. The results illustrate that the response of the controlled
structure in the critically damped condition is more sensitive to mass uncertainty and less sensitive to damping. The
investigation of the sensitivity of the controlled structure in the critically damped condition to sensor faults showed
that increasing the nominal and marginal value of sensor faults'leads to increasing in the displacement responses
and control forces.

Keywords: Active Control, Critically Damped Condition, Parametric Uncertainty, Sensor Faults, Actuator Failure
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