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Studieson distributed TLD in RC floor and itsvibration reduction

effect

Abstract: Currently cast-in-situ hollow reinforced concrete (RC) floor has been used widely in
construction. If the empty space inside the pipes and the boxes embedded in the hollow floor is
filled with some cheap liquid (such as water) to build up distributed TLD (tuned liquid dampers),
then the total damping of the structure will be increased which results in a reduction of vibration.
And this distributed TLD has some more advantages beside vibration control such aslow cost and
never occupying usable space. So it is believed that distributed TLD inside hollow floor will has a
bright future. This paper demonstrates the feasibility of distributed TLD with the fluid-structure
coupled simulation ability of common finite element package ANSY S. Parametric discussions are
presented to show the factors that may govern the effect of vibration reduction. And the numerical
results proved that distributed TLD has obvious effects to reduce the seismic vibration.
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Figure 2. Typical unit of cast-in-situ hollow RC floor with TLD(mm)
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Table 1. Changes of equivalent damping ratio of floor TLD System

RS Hz,  BIRSIR 2Hz,  ERBUR 1Hz, RN 2HZ,

T8 JoK . B . - " - "
BARPENE 0.00m  HAHENE0.01m A HEIF 0.05m  H KJENE 0.05m
SFAPHELE 1% 2.83% 2.64% 2.69% 2.41%
0.015 —— JKFAN FEIK 0.015
— KFIN FAK —— KA 78K
001 ¢ — AT

0.005

0

{iF% (m)

-0.005
-0.01
0015 L il (s) 005 | 1] (s)
(@ BIRFZE 1Hz, HAHEIE 0.01m (b) BHEMER 2Hz, H APRIE 0.01m
0.06 —— KR K 0.06 1 —— KER K
4 — KA TEK 0.04 — KFP K
0.04 | 4 .
0.02 0.02
E E
) 0 R 0
0.02 -0.02
-0.04 B! ’ -0.04 H 1 ] (S)
006 74 (s)
’ -0.06 -
(©) BIRHFE 1Hz, HAKHENIE 0.05m (d) BHEMER 2Hz, H APRIE 0.05m

Kl 3 5 TLD Jkis 24
Figure 3 Vibration reduction of single TLD
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Figure 4 Vibration of the liquid free surface (1Hz, 0.05m)
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Figure 5 Model for asimple steel frame
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Figure 7 Comparison for water height influence
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Figure 8 Statistic results of vibration reductions
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