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Fig. 1 Conventional plan of an apartment
A : Vestibule, B. C. E: Living quarters,
D : Dining room and kitchen.
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Fig. 2 Conventional plan of each floor of the building investigated, showing apartment

and room numbers.
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Table 1. Impact noise transmission to the entire building (dB-C)

NoisiDe Rtgadipg i Noisbe Rtgadipg hi NOislf Reading b
v tapping machine . y_tapping machine . v tapping machine .
Apartment | Room White |Apartment| Room White |Apartment | Room White
Number | Number Jaﬁzr;ese Cosriggete Plywood | Noise |[Number | Number Jaﬂp/?aréese Costigxt')ete Plywood | Noise |[Nvmber | Number Ja&aar%ese Cosl}gli)ete Plywood | Noise
Floor | Floor oor Floor | Floor | Floor Floor | Floor | Floor
1 —_ 49 51 — 1 45 51 51 — 1 47 52 53 —
2 — 45 52 — 2 47 47 50 — 2 45 49 52 —
101 3 — 46 49 — 201 3 47 49 49 — 301 3 50 51 51 —
4 — 47 51 — 4 50 49 50 — 4 50 51 52 —
5 — 49 52 — 5 50 50 50 — 5 49 50 53 —
X1 55 60 60 — Xe 54 57 60 — X3 55 61 60 —
1 46 55 51 — 1 47 55 52 — 1 49 56 56 —_
2 47 53 47 — 2 48 53 53 — 2 47 54 55 -
102 3 48 47 48 — 202 3 50 51 52 - 302 3 48 53 52 —
4 48 51 48 -_ 4 50 53 53 — 4 49 55 —_
5 47 51 48 — 5 50 53 53 - 5 50 53 56 —
1 50 64 59 - 1 55 68 65 50 1 53 67 69 50
2 48 58 54 - 2 50 61 58 46 2 50 59 66 46
103 3 50 60 57 - 203 3 60 65 62 45 303 3 65 63 62 48
4 50 59 57 —_ 4 62 63 62 47 4 58 62 60
5 50 58 54 — 5 52 53 58 45 5 55 58 61 42
Y1 57 69 70 -_ Yo 60 76 80 60 Ys 64 77 86 59
1 55 69 67 — 1 79 75 45 1 72 84 103 75
2 48 64 63 — 2 57 76 73 46 2 61 72 91 62
104 3 55 64 61 — 204 3 67 71 69 47 304 3 74 94 91
4 58 65 63 — 4 67 74 75 46 4 67 73 93 69
5 52 63 — 5 65 70 70 47 5 62 67 88 61
1 50 60 59 — 1 47 65 62 — 1 55 64 63 —
2 49 59 58 — 2 47 63 63 — 2 50 61 61 —
105 3 47 55 55 — 205 3 50 57 59 —_ 305 3 51 55 59 -
4 49 57 59 — 4 51 62 61 - 4 52 60 61 —
5 52 58 59 —_ 5 51 62 61 —_ 5 58 60 62 -
Z1 57 60 62 - Ze2 53 61 62 — Zs 55 63 63 —_
1 —_ 53 — - 1 - 55 55 - 1 49 55 -
2 — 48 — — 2 — 53 52 — 2 48 52 54 -
106 3 — 51 — - 206 3 - 54 53 —_ 306 3 50 53 56 —
4 —_ 52 — — 4 — 54 53 —_ 4 52 52 55 —
5 - 49 — — 5 — 51 51 — 5 51 53 56 -
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Fig. 3 Floor structure.
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Fig. 4 Noise Distribution on the Noise Source
Floor.

Table 2. Distribution of acceleration generated by the impact of the

tapping machine to each floor (gal, — : under 1 gal)
Japanese Mat Floor Concrete Slab Floor Plywood Floor
Apartment
Number Wall Floor Wall Floor Wall Floor
101 — — — — — —
102 — — — — — —
103 — — 8 8 1 2
104 — — 12 14 1 2
105 — ‘ — — — — —
106 — — — — — —
201 — — 1 1 — _
202 — — 3 2 — —
203 — — 20 20 3 2
204 2 — 16 24 5 4
205 — — 3 2 — —
206 — — 1 1 — —
301 — — 2 1 — 1
302 — — 2 4 — 1
303 — — 28 40 3 4
304 6 2 37 70 6 6
305 — — 2 4 — 1
306 — — 2 1 — 1
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Fig. 5 Comparative impact sound transmisson
of the third floor.
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Fig. 6 Comparison of the measured results
with a few examples from the
literature.
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Fig. 7 Comparative impact sound transmission of
the third floor to the standard reference contour
prescribed by Japan Industry Standard.
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Summary

This paper deals with a field investigation of impact noise of floors generated by a
tapping machine in a box-frame-type reinforced concrete apartment building. The
structure has three floors and eighteen apratments as shown in figures 1 and 2.

The tapping machine was set in room number 3 of apartment number 304, which
is on the third floor as shown in figure 2, and noise distribution to the entire
apartment building and the apartments below the noise source (304) was investigated.

The flooring materials are reinforced concrete slab, plywood, and Japanese mat.

The conclusions of this field investigation are summarized as follows :

In the source room, the impact sound level generated by the tapping machine on
the plywood floor was higher by a few decibels than that generated on the other
two floor materials, which showed similar levels.

Impact sound on the reinforced concrete slab floor and on the plywood floor is
distributed to almost the whole area of the building but impact sound on the
Japanese mat is distributed to a limited part of the building.

Impact noise on reinforced concrete slab floors contains more higher-frequency com-
ponents than on the other two flooring materials.

Japanese mat was the best of the three floor material tested in terms of reduction
of floor impact noise.

Impact noise on plywood floors and reinforced concrete slab floors may be reduced
effectively by covering the floors with an elastic surface material such as carpeting.
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