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Parametric Ananlysis of Damping Performance of TLD for Seismic
Design of High-Rise Building
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ABSTRACT

Many researches have been studied several vibration control device such as TMD and TLD to
reduce the influence of wind or seismic waves for high-rise buildings. TLD provides some advantages
such as easy installation and low maintenance cost. However, hecause of the difficulties in evaluating
the characteristics of TLD, the dynamic characteristics of TLD must be investigated by experiment or
analysis. In this study, the dynamic response analysis of structuwre with TLD was carried out to verify
the vibration control abilily of the proposed TLD for high-rise building. The parameter of interest was
chosen by the height of the water level and the frequency of input seismic wave in the same shape of
water tank.

Keywords: TLD(Tuned Liquid Damper), vibration control, seismic wave, finite element method,
ALE(arbitrary Lagrangian-Eulerian)
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Table 1. Material properties of components

Model Material Properties Value
Equivalence ! ’
R : p (density) T kg/md
' [ T l e ¥ lelagic modalas) 210 GPa
Flement - 88 EA ; Tank - -
v Foisson’s ratio) 03
t {thickneys} 5 ram
gl i . ) p idensity) XK ke/m3
! . : Fhaid - e
; Equivalence _ » K {Bulk modulus) 22 GPa
M M p tdensity) 2635 kg/m3
é’.:f.’mf?\ ” Building E telastic modulus) 22 GPa
Fig. 4 FE mode! using ALE ocoupling v {Poissm’s ratio} 0.3
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Table 2 Model for parametric analysis

Parameter Madel Name LA 4 Height of Water Velocity Field
*HOOVR o {GIRE & m
HOAVR 400 (D025} 3.5 m
HIOVR 200 00601 10 m
) HI3VR 133 {0075} 18 m
Height HAOVE 1040 10100 o0 m Reforence field
of H2BVR 200 10155 25 m Amplitude - 0250 mi
4 ¥ HAOVR GA7 0.1500 30 m Frequency ~ 0.365 Hz
Water TRAVR : 35 m (Perind -~ 274 wacd
HAOWR 4.0 m
H45VR A5 m
HEOVR <400 (0.2503 54 m
HBEVR KA Q] 55 m
H30FU50 % of Reference Freguency
HA0BES of Reference Frequency
HA30F125 » of Heference Fregueny.
Fre 67 (0,150 a0 -
reauency TR 1D o7 (0450 30 m 150% of Reference Frequency
H30F175 17%% of Reference Frequency
HI0E200 200% of Reference Fregquency
* . Reforence wodel of parameter “Height”, % © Reference model of parameter “Freguensy”
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Table 3 Analysis results for water height in TLD Table 4 Analysis results for frequency of forced vibration

10 8 . Rate of
Model L Input Freq. | Amplitude & 9, f \
Model . . Height of R Rate of Name (Height} gap (%)
L/H (HL) - Amplitude o
Name Water gap (%)
H30F050 50 % sm | @850
T HOOVR | o (0.000) 0 m 0.35449 reference
HOSVR | 400 (0025} 05 m | 037147 | 479 % H30F075 75 % 05022 50.29
HIOVR [200 (0.050)] 10m | 037253 | 508 %
HISVR | 133 0075 | 15m | 036893 | 407 % ¥ H30VR 100 % 03133 | reference
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30F150 150 % 0.1897 -3945
H35VR {571 (G175 | 35m | 02800 | -2017 % H30ILAC o i
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H30F175 175 % 01592 ~40.19
H4SVR | 444 0225 | 45m | 028731 | -1895 %
H30VR  [400 02500 | 50m | 032248 | -9.08 %
H30F200 00 % 01380 -55.95
H55VR [364 0275 55m | 03964 | 032 %
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