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“In theory, there is no difference between theory and practice; But, in practice, there is.”
Jan L.A. van de Snepscheut
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- Federal Emergency Management Agency (FEMA) : 1991 (FEMA 140), 1997
(FEMA 302), 2000 (FEMA 368), and 2003 (FEMA 450)

- ASCE-7 standards (1991)

- Uniform Building Code (UBC) issued by the International Conference of Building
Officials (ICBO) (September 1986)

- Structural Engineers Association of Northern California (SEAONC)
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1- Electro Rheological : ER
2-Magneto Rheological : MR
3-PZT

4-Shape Memory
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1-Stiffening
2-Damping
3-Isolation
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1-Tuned Mass Damper : TMD
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1-Tuned Liquid Damper : TLD
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1-Viscoelastic Damper
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“A vibration is a motion that can't make up its mind which way it wants to go.”
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“It is the theory which decides what we can observe.” Albert Einstein
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“The best model of a cat is another, or preferably the same, cat.”

Arturo Rosenblueth with Norbert Wiener
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Structural model parameters (Kelley et al, 1987).

Floor Masses Stiffness Damping
[kg] Coefficients [kN/m] Coefficients [kNs/m]
mg = 6800 k, = 231.5 co = 7.45
m, = 5807 k, = 33732 e, = 67
m, = 5807 k, = 20003 c, = 58
m; = 5897 k; = 28621 c3 = 57
m, = 5807 ky, = 24954 e, = 50
ms = 5897 ks = 19059 cs 38
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Mass parameters (kg)

Stiffness parameters (N/m)

Damping parameters (N s/m)

m
ms
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my
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Mg
e
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My
Mip
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mys
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M5
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“Experimentalists think that it is a mathematical theorem while the mathematicians

believe it to be an experimental fact.” Gabriel Lippman
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Abstract

In this research the effectiveness of active base isolation system on vibration
response of multi degree of freedom construction has been studied. Using of base
isolation system is one of the most effective ways for vibration control of construction
and mitigation of this vibration.Using of passive base isolation can not be desirable
because constructions occur under variable condition of lateral loading. Apply of active
base isolation system is proper solution for this problem.

Several algorithms is available for controlling of active systems, in this research hase
been used of Linear Quadratic Regulator algorithm (LQR). First, hase been studied a
five degree of freedom construction modeled by MATLAB in three states without base
isolation, with passive base isolation and with active base isolation that have been
occurred under two types of earthquakes near-field and far-field. Formulation has been
done by matrix equations for without base isolation and with passive base isolation
states, also formulation has been done by state space equations for with active base
isolation state. Results indicate that active control system has desirable effect on
vibration control of construction.

Then for investigastion on performance of base isolation in high-rise structures, a
fourteen degree of freedom construction has been studied. Results indicate that base
isolation has not desirable effect on vibration control of high-rise structures.

In this method (LQR) for calculation of weighting matrixes Q and R in each type of
earthquake and model, have been done parameteric study on weighting matrixes and

have been determined based on desirable parameter of design.

Key words: Active base isolation, Vibration control, Near-field & Far-field Earthquakes, LQR.
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