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A Proposal for Suppression of Structural Vibration by Tuned Liquid Column Damper

— Vibrational Properties of Liquid Column Tube

WA, B, TARS
by Fujikazu SAKAI, Shingo TAKAEDA and Toshihiro TAMAKI

In this paper the authors propose a newly developed damper system named 'Tuned Liquid Column
Dampers (TLCD) ' to suppress the wind- or earthquake-vibrations of long-period structures such
as towers of suspension bridges or cable-stayed bridges, high rise buildings and chimney
stacks. In the damper the vivration energy of structures is absorbed through motion of liquid
mass in tube-like containers and dissipated by loss of hydraulic pressure due to orifices
installed in containers. The damper conceives the following characteristics:

1. simple equipments, arbitrariness of shape and easy handling,

2. clear mechanism and quantitative definiteness of damping,

3. easy tuning of natural period to structural change in design and erection,

4. being almost free from maintenance.
Here the vibrational properties of such liquid column tube were investigated experimentally
and theoretically. Consequently the validity of the theoretical approach developed here was
verified by the experiment and it was clarified that the damping due to orifices is governed

mainly by the opening ratio. These results will be utilized effectively for development of TLCD.
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Amplitude factor to statical dispiacement

160.0 "
Suppressing condition of structure
Generalized mass : M=6.94x10® kg (708 ton)
140.0 Structure(non-suppressed): X = 50mm Natural period: Tg =2.37sec {Ist mode)
’ Structure damping: hg =0.0035.
Equivalent damping : hs.eq=0.035
Non-suppressed displacement amplitude : X =50mm
120.0 T
TLCD{Calcuiotes here)
0.30m
oriflce
100.0 1

0.42m

TLCD: £=28.9mm

20Units
Water weight =94 OkN (9.60 tonf)
Liquid length: L= 2.88m

Orifice opening ratio: 8 =0.34 J

60.0 / \ \ Elevation change: € = 28.9mm

80.0

I

7 ]
Structure (Suppressed): X =4.55mm

0.0 1 ]
0.60 0.80 1.00 .20 1.40 1.60

Input frequency ratio to structure naturai frequency

®10 TLCD%:fML EEMORBBILERSE
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