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ABSTRACT

In recent years building floors become larger and more spacious due to the development of new design methods
and high strength and light weight materials. However, such long span floor systems may provide smaller amount
of damping and have a longer period so that they may be more vulnerable to the floor vertical vibration. In Korea
when floors are to be checked against the floor vertical vibration, the provisions developed in foreign countries have
been used. However these guidelines have been developed based on human perception, which may vary from
country to country. Also, Korea have particular floor systems, such as flat plate floor system of apartment building.
This study attempts to evaluate the vibration performance of the floors in typical apartment buildings. Two
different floors with the area of 28m’ and 32m’ were investigated. The criteria provided by ATC-1(1999),
AISC-11(1997), AIJ(1991) and the local criteria developed in the previous study(Han, 2003) was used to check the

acceptability of the floor vertical vibration.

Keywords : floor vertical vibration, walking, heel drop, peak acceleration, human perception level
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Table 1 Criteria according to force type and
occupancy

Type 1 Type 2 | Type 3'
Rank I | Rank II |Rank III| Rank III | Rank III

Force type

Residence | V-0.75 | V-15 V-3 V-5 V-10

Conference| V-1.5 V-3 V-5 V-10 V-30

Office V-3 V-5 V-5 V-10 V-30
* Type 1

. floors exposed to continuous or intermittently
repeated vibration

t Type 2 : floors exposed to impulse vibration and
having low damping ratio (£<3%)
¥ Type 3 : floors exposed to impulse vibration and

having high damping ratio (£=3~6%)
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[
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Take the dimensions Examination of thickness
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equipment (EDX-1500A) { Modal analysis J
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under heel drop
and walking
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| |
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Report the floor performance
under vertical vibration

Fig. 1 Flow for evaluating performance of floor
vertical vibration
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Fig. 3 Heel drop loading
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Table 2 Characteristics of the subjects of the
measurement

64RC-L

RC bearing wall system and
flat plate slab

Classification 71IRC-L

Structural details

Slab thickness 15cm 15 cm
. .. 46m x 6,15m 52m x 6.15m
Size of living room ( 28 m2) (32m?)
Height of the story 28m 28m
Construction o Ceiling and outer
conditions Ceiling window
Table 3 Thickness comparison
Classification 64RC-L 71RC-L
Slab thickness 150 (mm) 150 {mm)
£,
_ £,(800 + T4L 144 (mm) 148 (mm)
36000 + 90008
10 % increase 158 {mm) 163 (mm)
SaZa2EES| =R Mi6H 25(2004)
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(b) Floor response for heel drop-71RC-L
Fig. 5 Floor responses for heel drop
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Fig. 7 Frequency domain responses obtained from
FFT

Table 4 Dynamic properties and maximum

accelerations
Classification 64RC-L 71RC-L
fq(Hz) 215 176
Damping ratio (%) 3.3 37
a, (%g)-walking 1.69 1.72
» (%6g)-heel drop 233 244
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Table 5 Natural frequency comparison of
measurement and analysis

Natural frequency 64RC-L 71RC-L
Measurement (1) 21.5 (Hz) 176 (Hz)
Analysis result (2) 21.0 (Hz) 16.4 (Hz)
Error [(2)-(1)|/(1)x100 2.33 (%) 6.82 (%)

Table 6 Minimum static stiffness evaluation
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Static deflection (mm) 0.028 0.035
Static stiffness (KN/mm) 35.71 28.8
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