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Prediction of Floor Impact Sound by Measuring the Vibration Acceleration
Level on the Interior Structures of Receiving Room in Apartment Buildings
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ABSTRACT

In an apartment building, the impact sound from upstairs has been regarded as a main source of
noise causing discontentment among occupants. To set the optimum design for sound insulation. it is
necessary to suggest the useful tools or technique that predict the floor impact sound. The purpose of
this study is to investigate the applicability of the theory of sound radiation. We measured the
vibration acceleration levels on the interior structures and predicted the sound pressure level of the
room by using them. The result show that the predicted value, in general, were in good agreement
with the measured values within 5~10 % in error rate.
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Table 1 The outlines of building structures [unit : mm]
Item Floor A Floor B Floor C Floor D
-Concrete slab 150 |-Concrete slab 135 | -Cement mortar 30 ~Cement mortar 30
Section of -F/A concrete 65 -F/A concrete 70
impacted floor -P.E. Fim -PE. Film
-Mineral wool 25 -Polystylene foam 20
-Concrete slab 135 -Concrete slab 135

East W. | Concrete 200

Concrere 150

Structures of | West W. | Concrete 200

Concrete 150

walls of South W Concrete 200 ALC Brick 200+painting
receiving | >° ‘| Door(900 x 2.000) | Door (1100 x 2.000)
room ALC Brick 200+painting

North W.| Concrete 200

Window (600 x 450)

Section of receiving Concrete slab 300

Cement mortar 30
F/A concrete 90

room's fioor Concrete slab 300
Floor size 3.900 x 3,000 3.600 x 3,300
ftem Floor E Floor F Floor G Floor H

-Cement mortar 35 | -Cement mortar 35 —Cement mortar 35 -Cement mortar 35

Secti -F/A concrete 60 -F/A concrete 45 _ . -F/A concrete 55

ection of : . F/A concrete 65 )
impacted floor -PE. Film -PE. film “Polyethylene foam 20 -Polyethylene foam 10

~Glass wool{80k) 25 | -Polystylene foam 40 ~Concrete slab 135 -Polystylene foam 20
-Concrete slab 135 -Concrete slab 135 -Concrete slab 135

Floor size 3,600 x 3,300
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- Calibration exciter (RION, VE-10)

Fig. 1 Measurement system arrangement
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Table 2 Overall acceleration level
{unit:dB, ref.1E-5]

P Heavy-weight source | Light-weight source
% 1 Ceiling | Walls | Floor | Ceiling | Walls | Floor
Floor A | 769 | 699 | 66.0 | 1225 | 109.8 | 98.6
Floor B | 857 | 737 | 674 ) 1112 | 1013} 875
Floor C | 877 | 787 | 710 | 879 | 8.1 | 738
Floor D | 839 | 770 | 706 | 911 | 922 | 738
Floor E | 844 - - 88.2 - -
Floor F | 929 - - 86.0 - -
Floor G | 930 - - 93.6 - -
Floor H | 928 - - 88.7 - -
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