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! Passive Energy Dissipation
? real time processing

3 sensing

* stochastic process
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! Isolation systems
2 Passive control
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! Active control

% Closed loop control
3 Open loop control
* Semi-active control
> Hybrid control
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! Base isolation (BI)

? Elastomeric bearing

3 Lead rubber bearing

* Friction sliding bearing
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! Unbonded brace
? Friction dampers
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! Coulomb friction

2 Pall friction

3 Viscoelastic damper
* Copolymer
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% Chiba Port Tower
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RMS Displacement Peak Displacement
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$Program needs mass and stiffness matrixes. Enter the modal damping
ratio of structure (xi).

x1=0.03;

N=length (M) ;
invM=inv (M) ;

[v,d]=eig (K, M) ;
wi=sqrt (d);
C=M*v*2*xi*wi*inv (v) ;

As=[zeros (N) eye(N);-inv (M) *K -inv (M) *C];
Bs=[zeros (N) ;eye (N) ];
Cs=[eye (N) zeros(N);zeros (N) eye(N);-inv(M)*K -inv (M) *C];

Ds=[zeros (N) ; zeros (N) ;eye (N) ] ;

lambda=ones (N, 1) ;
gamma=[zeros (N-1,1) ;ones (1) ];

phil=v(:,1);

mle= (phil'*M*phil) /phil (N, 1)"2;
cle=(phil'*C*phil) /phil (N,1)"2;
kle=(phil'*K*phil) /phil (N, 1)"2;

sEnter the tuned mass damper parameters.

mo=0.02;
£=0.8;
XIdamper=0;

Mdamper=mle*mo;
Kdamper=Mdamper* (£*wi (1,1))"2;
Cdamper=2*XIdamper*Mdamper* (f*wi (1,1));

Ad=[0 1;-Kdamper/Mdamper -Cdamper/Mdamper];
Bd=[0;1];

Cd=[1 0;0 1;-Kdamper/Mdamper -Cdamper/Mdamper];
Dd=[0;0;11;

VO
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Abstract

Protection of a structure, the human occupants and its material content, against
damage induced by large environmental loads, e.g., earthquake, is without doubt, a
serious chanllenge in the civil engineering. Inelastic deformation based design methods
have become a thing of the past and the focus is now on structural control. Classical
control algorithms need an exact mathematical model for an actual structure to
minimize its vibration. Today, structures that are built are more slender and flexible and
contain complex features. Therefore, obtaining a reduced order model becomes
erroneous and control mechanism based on this approach never becomes optimal. Fuzzy
logic based control neither needs an accurate mathematical model nor does it depend on
a reduced order model.

In this study, fuzzy logic controller (FLC) designed for a multi-degree of freedom
structure with a semi-active tuned mass damper (SATMD) to suppress
earthquake-induced vibrations. SATMD uses a small amount of external power to
modulate the damping. FLC is preferred because of its robust character and superior use
effectively and easily in semi-active control. A ten degree of freedom model with a
SATMD on the top floor of structure has been used. Semi-active MR damper used as a
actuator. At the end of study responses of displacements, accelerations, SATMD
displacements are presented. Performance of the designed FLC has been shown for the
El Centro, Hachinohe, Northridge and Tabas earthquakes. Simulation results for

SATMDs and its equivalent TMDs are compared.

Key words: Vibration Control, Tuned Mass Damper, Semi-active Control, Fuzzy Logic

Controller
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