Transactions of the KSNVE, 24(6) : 483~492, 2014 |
http://dx.doi.org/10.5050/KSNVE.2014.24.6.483 ISSN 1

Fo5 ¢

(€2}
el
(o]

e o4 2A7E SR

e
i Ls oS

-2785(Print),

& M 243 X 63, pp. 483~492, 2014
ISSN 2287-5476(Online)

s 9

Prediction of Concrete Slab Acceleration and Floor Impact Noise

Using Frequency Response Function

=4
LN

AR S

Dae-Ho Mun, Hong-Gun Park and Jae-Seung Hwang

(Received May 9, 2014 ; Revised June 9, 2014 ; Accepted June 9, 2014)

O~

Key Words : Frequency Response Function(7-3}~ -5-7%), Heavy-weight Floor Impact Noise(5 %% 2 +), System
Analysis(A| 2% 3}4), Dynamic Characteristic(‘&-5-43), Floating Floor(¥H} %)

ABSTRACT

Uncomfortable feelings of occupants by indoor floor impact noise in a residential building are not

accurately represented by the floor impact noise from a standard impact source. It is due to the

characteristics of standard impact sources, which are different from the impact forces produced by

occupants. It varies significantly by impact source, and it is not easy to be replicated for testing. As

a result, the indoor floor impact noise under different acoustic conditions cannot be directly

compared. Using frequency response function(FRF), which represents the input-output relationships of

a dynamic system, it is possible to examine the characteristics of the system. Especially, FRF can

predict the response of a linear dynamic system subjected to various excitation. To determine the re-

lationship between impact force and the corresponding response of dynamic system in residential

building, the acceleration response of a concrete slab and the floor impact noise in the living room,

produced by bang-machine and rubber-ball excitation, were measured. The test results are compared

to the estimates based on FRF and impact force spectrum.
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r— Finishing mortar 40mm
— Light weight concrete 40mm
— Resilient material 30mm
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Fig. 2 Floating floor structure with resilient material

Table 1 Measurement instruments and frequency anal-
ysis conditions

Type Description

PCB 086D50
NP-3131(ONO SOKKI)
40AE(G.R.A.S.)
PF-10(RION)

Impulse hammer

Accelerometer

Microphone

Force transducer

Data acquisition

. Pulse 3560C(B&K)

Pulse 18 Time data recorder(B&K),
Pulse 18 Time edit analyzer(B&K),
Pulse 18 reflex core(B&K)

1/3 Octave band

Time constant : fast

Average : exponential, maximum peak
hold spectrum average

Software

Octave band
pass filter
analysis

Frequency span : 800 Hz
Af : 1 Hz
Average : linear all, spectrum

FFT analysis average with signal trigger(time delay

-0.15s)
Time window :

rectangular
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Frequency(Hz)
Fig. 3 Acceleration frequency response functions(P1/P1)
for floor types(FFT, 0~800 Hz, Af~1 Hz)
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Fig. 4 Acoustic pressure frequency response functions
(P2/P1) for floor types(FFT, 0~800 Hz, Af=1 Hz)
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—6&— Bare concrete slab
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Fig.5 1/3 Octave band acoustic pressure frequency
response functions(P2/P1, 1/3 octave bans
pass filter, fast time constant, maximum peak
hold averaging)
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Fig. 9 Acoustic pressure response(P2) for rubber ball
strikes(P1) on bare concrete slab
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————— Prediction

Acceleration(m/sz)

Frequency(Hz)

Fig. 10 Acceleration response(P1) for the rubber ball
strikes(P1) on bare concrete slab
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Fig. 11 Acoustic pressure response(P2) for rubber
ball strikes(P1) on bare concrete slab
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Measured
Prediction

Acoustic pressure(Pa)

Frequency(Hz)

Fig. 15 Acoustic pressure response(P2) for rubber
ball strikes(P1) on floating floor

Measured

Acceleration(m/sz)

Frequency(Hz)

Fig. 16 Acceleration response(P1) for rubber ball
strikes(P1) on floating floor
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Fig. 17 Acoustic pressure response(P2) for rubber
ball strikes(P1) on floating floor
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