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Comparison of Impact Sound Insulation Performances of Apartment Floors
Against Heavy-weight Impact Sources via Field Measurement Data
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ABSTRACT

Notification 2013-611 of MOLIT has come into effect. It relates primarily to new standard impact
source. In this study, an in-depth experimental analysis of the difference between a bang machine
and an impact ball was performed via field testing of shear wall and flat plate structure at 51 sites.
This paper focuses on the difference in single number quantities between a bang machine and an
impact ball. At wall thicknesses of 180 and 210 mm in shear wall structure, the single number quan-
tities exhibited differences of 3.1 and 4.5 dB, respectively, and at thicknesses exceeding 250 mm in
flat plate structure, the difference was constant at 4.6 dB. With regard to flat plate structures, the
single-index difference increased up to 11 dB as the thickness of the floor slab increased. In general,
the highest level of contribution for the bang machine was 63 Hz, irrespective of thickness determin-
ing bandwidth. The highest level for the impact ball were 63 Hz and 125 Hz. In future research,
when reviewing additional field performance measurement data, it will be necessary to consider a de-
tailed examination instead of the current method of uniformly adding 3 dB for all thicknesses and
types of structures.
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Table 1 Experiment equipment

Item Statement
Sound level NA-27, NA-28
meter (RION;JAPAN)

Bang macine SATUKI, JAPAN

Impact ball YI-01, JAPAN
Sour}d level RION NC-74
calibrator
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Table 2 Experiment condition in apartment buildings

Slab \;]Jeiighﬁt it | Gt I;:)Vo‘ﬁlg
Type |thickness conc%ete mortal |material size Note
(mm) ) (mm) (mm) (mz)
40 40 30 17.2
40 40 30 21.1
40 40 30 21.1
50 40 20 33.6
50 40 20 33.6
50 40 20 33.6
50 40 20 33.6
50 40 20 33.6
1 180
50 40 20 33.6
50 40 20 33.6
50 40 20 33.6
40 50 30 -
40 50 20 -
40 50 20 -
40 50 30 -
40 50 20 -
45 40 25 29.3 Sheﬁr
45 40 25 293 | V8
struc-
45 40 25 293 | ture
45 40 25 29.3
50 40 20 29.3
50 40 20 29.3
50 40 20 29.3
50 40 20 29.3
50 40 20 334
2 210 50 40 20 29.5
50 40 20 41.0
45 45 30 -
45 45 30 -
45 45 30 -
45 45 30 -
45 45 30 -
45 45 30 -
45 45 30 -
45 45 30 -
45 40 25 18.4
45 40 25 25.5
45 40 25 334
45 40 25 25.5
45 40 25 34.7
45 40 25 34.7
250
45 40 25 374 | Flat
3 45 40 25 37.4 p]ate
50 40 20 15.6 |struc-
50 40 20 15.6 | ture
45 40 25 13.9
45 40 25 10.2
45 40 25 18.0
45 40 25 19.7
275 45 40 25 29.5
45 40 25 26.9
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Fig.1 Comparison of single number quantity

(L%, Fmax,aw) using standard heavy-weight im-
pact sources
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Fig. 2 Comparison of averaged single number quanti-
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Table 3 The comparison of heavy-weight floor im-
pact sound according to slab thickness

Slab Ll, Fmax, AW
thick Differe .
e -ness Bang Impact | -nce WEFS L
(mm) | machine ball
Shear 180 51 48 3.1 6 -1
wall
structure |51 49 45 45 | 7|2
Flat plate | 250,
structure 275 435 4 4.6 1) -l
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Fig. 4 The results of exceed value of inverse A-weighting curve
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Table 4 Frequency band of inverse A-weighting
curve according to impact source & slab

thickness (unit : %)
Slab
F H:
thick requency[Hz] Impact
Type Note
NOSS | 63 | 125 [250 | 500 | SOUrCC
(mm)
62 35| 4| o Bane
machine
180 .
mpact
Shear 39142119 0 Ty
wall
structure 51 | 41 3 5 Bang
machine
210 .
mpact
41 | 37 | 22 0 ball
Bang
Flat 80 | 20 0 0 machine
plate 250
structure 44 1 38 | 16 3 Impact
ball
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