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A successful design of a structure is a design that in addition
to providing safety and stability of the structure, guarantees
the expected performance of the structure and its important
equipment and protects them from all kinds of possible damages
may cause during seismic excitations. Hence, we need a smart
system built in any structure to be activated during any extra
loading when structural responses pass the safe limits. Structural
control can do this.

Today, due to technological advances in new instruments,
and also the development of regulations and guidelines for
employing passive control systems such as isolators and
dampers, it has become a common tool in buildings and
bridges. But the introduction of intelligent systems in human
life and the expansion of its influence in all aspects of our
life, continuous to lead some ingenuous engineers to apply
more and more intelligent active systems in structures. These
systems have proven their value in many industries, including
the automotive and aircraft industries, over the years. But
because of the kind of expectations that exist in the construction
industry (such as: always stand by over the years, the need for
high energy consumption at the time of operation when all
conventional systems go out of circuit, moving or accelerating
much heavy floors, delays in responding to the instantaneous
needs of structures during unexpected events), until the
general application of these systems, many challenges must be
addressed.

One of the most basic limitations for active structure control
systems is the existence of time delays in its performance,
which includes measuring structural responses, processing the
measured data and calculating the control forces to be applied
to the structure, sending commands to actuators, and finally the
time required for the actuators to respond and apply control
forces to the structure. Existence of time delay can greatly
decrease high performance of the active control system, and
also may cause structural instability.

Many researchers have tried to identify the source of time
delays and use special computational processes to overcome that
part related to the software processing. In this study, exposure
to time delays is examined in two stages. Initially, for a typical
structure equipped with an active control system, the sensitivity
to time delays is evaluated, recognizing when the performance
of the control system is poor and when an instability may occur.
This is the limit of time delay and named the critical time delay.
In the next step, the sensitivity of the critical time delay with
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respect to the structural characteristics and excitation loads is
investigated.

In the second stage, it tries to reduce the sensitivity of the
system by increasing the damping in order to solve this problem.
Extensive analysis shows that increasing the damping of the
structural system despite the presence of time delay in the control
loop, not only greatly reduces the responses of the structure, but
also greatly improves the structural stability margins. In other
words, increasing the damping of the structure has enabled the
structural system to withstand subsequent delays in the active
control system without disturbing its performance.
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