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Time delay is a major problem in active structural con-
trol, which may lead to an inactive control performance
or even result in instability of the whole structure. Sen-
sitivity of structures to time delay may refer to charac-
teristics of the building, the control system, and/or ex-
ternal loadings. If a control system is designed based on
the ideal parameters of the building and control mecha-
nism, it may be inefficient, because it does not take note
of the practical problems encountered in reality. But,
if a control system is perfectly designed, it may suffer
from some changes in structure and/or control param-
eters. Hence, time delay may always affect the perfor-
mance of a controlled structure. In this paper, in order
to evaluate the influence of this effect, sensitivity analy-
sis of an eight-story model building, with respect to time
delay, is carried out. The control system is an active
mass damper/driver (AMD) installed on the top floor.
The control algorithm is the discrete instantaneous op-
timal control (DIOC) method, previously presented by
the second author. This algorithm is powered using sta-
ble matrices to overcome the time step problems that
the instantaneous optimal control methods confront.
First, a critical time delay is recognized, in which the
controlled structure is unstable. By changing input ex-
citation (strong ground motion), the effect of input seis-
mic load on critical time delay is examined. Using dif-
ferent earthquake loads: El Centro, Parkfield, and San
Fernando, results in the same critical time delay for the
mentioned buildings. Then, the stiffness of the building
stories are increased without changing the mass of the
floors. It is recognized that there is a relation between
critical time delay and the first period of the controlled
building. The proposed coefficient is about % to % of the
fundamental period of the controlled building.

Second, by introducing passive dampers in such a man-
ner that the capacity of the energy absorption of the
building is increased without increasing its stiffness, crit-

A\

ical time delay is evaluated, again. There is no change
in critical time delay, but extensive results show that
increasing damping to a large extent may alleviate the
sensitivity of the controlled building to time delay. In
other words, increasing the damping of the first mode
of the controlled building may extensively increase the
efficiency of the control system. Hence, this may be a
good solution for older active control buildings, which
suffer from time delay effects.

Key Words: Active control, time delay, passive damping,
control algorithm, stability, discrete instantaneous optimal
control, DIOC.





