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Vibration Characteristics of Liquid Column Vibration Absorber
with Various Area Ratio
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ABSTRACT

LCVA has an advantage that its natural frequency can be easily controlled by changing the area ratio of the
vertical column and horizontal part. The previous studies investigated the dynamic characteristics of the LCVA
under harmonic load. This study experimentally obtained the first and second mode natural frequencies of the
LCVA from shaking table tests using white noise and compared the values with the ones by previous study. Test
results show that the measured first mode natural frequency of the LCVA is larger than the calculated one when
the area ratio is larger than 1. The second mode frequency increases with the increasing area ratio, which is due
to the sloshing motion effect resulting from the large area of the vertical column.
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Table 1. Data for TLD

Rectangular TLD Circular TLD
Length (L, cm) 50 50
Width (B, cm) 50 50
Height (h, cm) 56 4
Natural frequency (Hz) 0.72 072

Table 2. Data for LCVA

Lenath Width Cross-section areas | Cross-section areas
bengt Bl t of horizontal column| of vertical column
( , Cm) ( s Cm) (Ah’ sz) (Av’ sz)

75 30 525 600

{a) Circular (b) Rectangular

Fig. 2. TLD
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Fig. 3. Transfer function amplitude(Rectangular TLD)
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Fig. 4. Transfer function amplitude(Circular TLD)
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Table 3. Natural Frequency of LCVA

Length of Natural frequency (Hz)
vertical column | Height (h,cm)
L, cm alculate easure
(L, cm) Calculated M d
17.75 06400 0.6856
20 19.75 0.6297 0.6592
2475 0.6060 06348
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Fig. 5. Variation of LCVA natural frequency with area
ratio and vertical column height (by P. A. Hitchcock)
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Fig. 6. Variation of LCVA natural frequency with area ratio
and vertical column height (by this study)
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Table 4. Specification

Properties
Shaking Sub-motor 10V, 33cm/sec
table Motor Driver 20cm, 16.7N*m
Accelerometer AS-2GB (29)
Load cell OBUX-200 (200kg, 2mV/V)
Wave gage CHT6-30 (300mm)
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Fig. 8. White noise

Table 5. Test variable

b (cm) Bem |44,/ A4)| R (em)
Lv200Lh175 1.14
Lv200Lh165 121
Lv200Lh155 129
Lv200Lh145 138
Lv200Lh135 75 30 148 1475
Lv200Lh125 1.60
Lv200Lh115 1.74
Lv200Lh105 190
Lv200Lh95 211
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Fig. 9. Transfer function amplitude
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Fig. 10. Natural frequency with area ratio
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