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ABSTRACT

The race toward new heights has led to the construction of tall flexible
buildings with low inherent structural damping. As buildings get taller their
sensitivity o wind excitations increases which threaten their integrity and
serviceability. Therelore the control of gust responses of tall buildings has
gained world wide atention. The main objective of the structural vibraton
control is to ensure comlortable conditions to the bpilding occupants by
maintaining the controlled response within the acceptable thresholds and 1o

prevent varions Tailure possibilities such as cladding and partiion damage.

I this work an adaptive sliding mode control is proposed to drive the
Magneto Rheclogical (MR) fuid dampers for the vibration conirol problem
of a wind excited tall building. The adaptive tactic is based on using 3 second
time average variations of the gust speed (o estimate the wind loading on the
structure by utilizing the theory of quasi-steady aerodynamics. The estimated
wind lorce is used to une the uncertainty gain such that it enhances its ability

to cope with the wind loading and maintain the sliding motion unbreakable.

The equivalent control parl proposed in this work is based on filtering
the overall discontinuous control signal for a belter satisfaction of the
reachability condition on one hand, and to heal the chattering phenomenon
on the other which is further reduced by replacing the hard switching sign

[unction by (the sigmaoud-like [uncuon.

At lirst a conventional sliding mode controller is designed which is
based on a fixed predicted wind load to design the uncertainty gain. The
adaptive scheme has shown a perlect ability to mitigate the wind excitations
quite efficiently while the conventional scheme stumbles whenever the wind

loading is stronger, thus it failed to constrain the system states on the surface.
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