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Abstract

As the structures become larger, higher and more complicated, the demand for safety level has

increased. In recent years,

TLD(Tuned Liquid Damper) proved to be a successful control tool for

reducing structural vibrations. For this reason, the influence of some key parameters of the U-type TLD
on the dynamic response is studied. And simple and effectively developed learning control logic is
used to control vibration of U type Tuned Liquid Damper system. The purpose of this paper is design
optimal control system to deal with unknown errors from non linearity and variation that cost modeling
difficulty in complex structure and is followed with the desired behavior. Finally this hybrid control
method applied to U type Tuned Liquid Damper structure gives the benefit from better performance of
precision and stability of the structure by reducing vibration effect. This research leads to safety design
in various structure to robust unspecified foreign disturbances such as windy-load and earthquake.
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Fig. 1 Sketch for a active control model of plate
carrying a U-type TLD

Table 1 Specifications of TLD system

Parameters symbol | Units| Value
Mass density of liquid p kg/m’ 997
Cross-sectional areas A dods w |28.274%10°
of tanks, conduit
Helgh:lz:milqund Bt n 0.15
Conduit length L m 1.0
Spring constant ks N/m | 9.442%0°
Damping coefficient Cs Ns/m 100
Heat ratio for air 7 1.4
Dynamic \flS(fOSlty of I Ke/ms| 0.89138
liquid
Pressure intensities | pi,pz | N/’ | 1.0X0"
Mass of plate m, Kg 590
Mass of tank m Kg 41.5
Mass of water My Kg 14.75
Gravity acceleration g m/s 9.81
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Table 2 FFT coefficients

Freq.| o | 0125 |0.250 | 0.375 | 0.500 | 0.625 | 0.750 | 0.875 | 1

A 0 | 7.759 | 5.489 | 4.958 | -6.75]-4.188|-7.239| 3.971 | 2

B 0 }-4.143| 8.380 |11.952| 8.75 |-3.856| -2.37 [-4.951| 0

Amp 0 | 8796 |10.018)12.940/11.051] 5.693 | 7.617 | 6.347 | 1

Phase| 0 | 281 {-56.8|-67.5| 52.4 | ~426 | -18.1 ] 513 | 0
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Table 3 RMS error for repetit.ons using
Controllers

Xs control Xs, X1 control
No. X1 Xs X1 Xs

Repetition

1.77190 | 2.12310 | 2.61830 | 3.15090

0.41465 | 0.45816 | 0.58929 | 0.70703

0.18760 | 0.11411 { 0.13161 | 0.14921
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0.16052 | 0.03776 | 0.06786 | 0.06793

0.15756 | 0.03299 { 0.05912 | 0.05651

0.15497 | 0.03053 | 0.05434 | 0.05064

0.15255 | 0.02801 | 0.05103 | 0.04669
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Table 4 RMS eror for repetitions using
Controllers

Repetition Xs control Xs, X1 control
No. X1 Xs X1 Xs
1 0.8364 | 1.4604 | 0.8364 | 1.4604
2 0.4020 | 0.3856 | 0.3546 | 0.4254
3 0.1870 | 0.0896 | 0.0905 | 0.1032
4 0.0954 | 0.0703 | 0.0698 | 0.0725
5 0.0802 | 0.0609 | 0.0564 | 0.0579
6 0.0797 | 0.0523 | 0.0393 | 0.0412
7 0.0724 | 0.0430 | 0.0321 | 0.0323
8 0.0674 | 0.0411 | 0.0202 | 0.0210
9 0.0600 | 0.0390 | 0.0199 | 0.0209
10 0.0591 | 0.0387 | 0.0182 | 0.0198
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