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ABSTRACT

The Structures or buildings nowadays draw more complexity in design due to space limitation and other factor
that affect the height and dimensions, that results to instability. So the various methods have been carried out to
improve the safety factor from an earthquake or a boom until recently. But, it is very hard to get model precisely
because these structures are the non-linear and multi-variable systems.

For this reason, we developed the active control system that is applied the adaptive control method on the U
type Tuned Liquid Damper(TLD) passive control system. It is proven that the proposed active control strategy of
the plate carrying U type TLD system is the more effective control method to suppress the vibration of the
structure. The entire hybrid control system is composed of the actuator acted in the opposite direction of the TLD
system’s motion direction and the active control device with an air pressure adjuster.

This paper proposed the adaptive control methods to improve the problem of U type TLD system which is used
widely for the passive control of the building. And it is proved by the simulation. In advanced, it is developed the
pressure control method that is improved the hybrid controller's performance by using air chamber pressure
controller. These methods take the advantage of the decrease of the maximum displacement by using the controller
as soon as the impact is loaded. This is a very important element for the safety design and economic design of
structures.
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Table 1 Specifications of TLD system

Parameters Symbol | Units Value
Mass density of liquid p kg/m’ 997
Cross-sectional areas |A;, As,A] o 28.274X07

Heights of liquid columns| #;,H: m 0.15
Conduit length L m 1.0
Spring constant ks N/m 9.4440°

Damping coefficient G Ns/m 100
Heat ratio for air 1.4
Dynamic viscosity u Kg/ms 0.89138

Pressure intensities pLp: | Nt 1.040°

Mass of plate o Kg 590

Mass of tank o Kg 41.5

Mass of water Oy Kg 14.75
Gravity acceleration g n/s? 9.81
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Table 2 Comparison of the response for impact

EVELRD 50 % o) 29
plate water plate water
displacement| level ldisplacement| level
case.l| 8763107 |1.173x10°| 4.382x10™ |6.995x10™
case2| 5.7224x10° | 371x10° | 4819x10° | 1595x10°
case3| 5.7224x107 | 3.71x10° 0 0
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Fig.5 Response of TLD for impact (case.2)-plate displacement
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Fin. 6 Response of TLD for impact (case.2)-water level
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Fig.7 Response of TLD for impact (case.3)-plate displacement
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Fig.8 Response of TLD for impact (case.3)-water level
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