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Abstract:

The world is witnessing a growing demand for buildings resistant to severe
earthquakes, but in spite of the development of risk reduction methods and seismic
design codes, we still suffer from human and economic losses, especially in important
buildings (such as hospitals, banks...). Therefore, the researchers always seeks to find
better solutions to improve buildings seismic response and reduce earthquakes risks.

The Semi Active Control of dynamic response is a smart and adaptable solution
for this problem, through using Magneto Rheological (MR) dampers, which properties
can be controlled (by a computer and a control program ).When MR dampers are
implanted in a building, we can control the building response in the real time to a
dynamic movement. This dampers requires low electrical energy comparing with Active
control (which requires using hydraulic compressors and engines ), but they can be
tuned to adapt to the dynamic load which the building is subject to, making it the better
solution to improve the response of buildings that can’t be improved by seismicisolation
(‘high rise buildings).

This article presents the impact of the use of Semi Active control to the seismic
response of buildings exposed to earthquakes using MR dampers. MR Dampers are
controlled, by the optimal linear control theoryin MATLAB, by electrical orders change
in the field (0 ~2.5 A).Then results are compared with the Uncontrolled building
(without dampers), and traditional Passive controlled building, where the dampers
works the whole length of time by constant electric current (2.5 A).

The 3-storey. 9-storeyand 20-storeybuildings used for this study are typical low,
medium and high-rise buildings of the Los Angeles area, California. Although not built,
they verify the terms of ACI. These buildings are benchmark for the studies of (SAC),
what will provide a basis for a broader comparison the results of this study. The study
uses four basic earthquake records and six derivative of them, these records are
examples of earthquake may affect a seismic zone with probability of 50%, 10% and
2% in the fifty years. These records are examples of near and far field earthquakes. All
these earthquakes give proposed semi-Active control method accurate results and

reliable performance of the controller.



The results show Effectiveness of Semi Active Control in improving the response
of the building by reducing the maximum displacement of the building and the relative
displacement between floors as well as reducing energy damped by deformation of
frame joints, which proves that the Semi Active Control is the best solution for reducing

seismic risk on high-rise buildings.

KEY WORDS: Semi active control, structural control, MR dampers, LQR, Hex
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