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2-Dimensional Floor Impact Vibration Analysis in Bare Reinforced
Concrete Slab Using Finite Element Method

A Et A A g
Sang Ho Seo and Jin Yong Jeon

(2005 39 149 A 2005 49 289 HNAER)

Key Words @ Standard Heavy Impact Source(E2ZF &% Z744), Floor Impact Sound(¥tst &72), Finite

Element Analysis(f3t243814]), Natural Frequency(Z#%<), Mode Shape(ZEE),

Modal Analysis(=Z8]41), Transient Analysis(ZE3l4)

ABSTRACT

The relationship between floor impact sound and vibration has been studied by field measurements,
and the vibration modal characteristics have been analyzed. Vibration levels impacted by a standard
heavy-weight impact source have been predicted according to the main design parameters using finite
element method. Experimental results show that the dominant frequencies of the heavy impact
sounds range below 100 Hz and that they are coincident with natural frequencies of the concrete slab.
In addition, simple 2-dimensional finite element models are proposed to substitute 2 types of
3-dimensional models of complicated floor structural slabs those by. The analytical result shows that
the natural frequencies from first to fifth mode well correspond to those by experiments with an error
of less than 12 %, and acceleration peak value iscoincident with an error of less than 2 %. Using the
finite element model. vibration levels areestimated according to the design parameters, slab thickness,
compressive strength, and as a result, the thickness is revealed as effective to increase natural
frequencies by 20~30 % and to reduce the vibration level by 3~4dB per 30 mm of extra thickness.
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Table 1 Measurements instrumentation

Items Instruments
Frequency analyzer B&K, Pulse
Standard heavy impact source Rion, FI-02

(bang machine)

Microphones

B&K, Type 4190

Accelerometers

PCB, 333A12
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Fig.3 Floor impact sound spectrum in case-A
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Fig. 4 Floor impact vibration spectrum in case-A
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Table 2 Material properties for FEA

No. Value
150
2.254x10"
2400
0.167

0.054

Type
Thickness

Elastic modulus

[mm]
[N/m?]
[kg/m*]

Density

Poisson ratio
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Table 3 Comparison of natural frequencies by
experiment (EXP) with finite element
analysis (FEA)

Case-A Case-B
Modes Error Error
EXP | FEA [%] EXP | FEA (%]
1st 23 1233 13 18 16.9 6.1
2nd 31 (342 94 23 20.4 114
3rd 5 | 575 26 25 24.8 0.7
4th 61 | 610 0.0 31 331 6.9
5th 65 | 619 50 42 452 7.7
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