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ABSTRACT

This study aimed to suggest standards concerning apartment restroom noise, which is known to be

the second most frequent noise complaint of residents,

after floor-impact noise. To investigate the

noise level, the restroom noise of 60 households has been measured from the restroom of the floor

immediately below. The current standards are based on specification standards. However, to induce

practical improvement, the standards need to be revised according to noise-level criteria. Based on the

results of subjective response through laboratory assessment, a maximum noise level (Lma) of 40 dB(A)

was analyzed to be an appropriate criterion for restroom noise. However, considering both the meas-

urement results and the subjective response, it seems to be necessary to strengthen the criterion to
Liax = 45dB(A) and 40 dB(A) for the first and second stages, respectively.
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Table 1 Scoring scheme related to water supply and drainage noise in restroom

Application of restroom noise reduction methods and installations Scores
Maintain the water supply pressure for each household below 0.245 MPa 2
Install low-noise toilet" 2
Install wall-mounted toilet” 3

Apply 1 or 2 among vibration insulations on piping penetration of wall and floor, drain fixture of lower
floor, and bathtub bottom, and insulation on the toilet bottom

Apply 3 or more among vibration insulations on piping penetration of wall and floor, drain fixture of lower

floor, and bathtub bottom, and insulation on the toilet bottom 2

5dB(A) ~ 10 dB(A) 1

Difference of noise level between the low-noise drain 10 dB(A) ~ 15 dB(A) 2
pipe (including drainage method)”and the common rigid

PVC pipe(VG2 of KS M 3404) 15 dB(A) ~ 20 dB(A) 3

20 dB(A) and above 4

Apply on-slab plumbing for waste and drain pipes 5

Establish countermeasure against noise transfer between Install independent air supply and exhaust pipes 3

upper and lower floors through exhaust AD (air duct) Install noise-proof exhaust air duct? 2

Note

1) Low-noise toilet refers to a toilet with a Lmax of 3 dB(A) and above, which is measured during drainage (excluding
water supply sound) in comparison with the siphon (or siphon-jet) toilet in the same place (apartment restroom or any
equivalent restroom for testing house) and under same measurement conditions (i.e., same drain pipes and ceiling
finish on the lower floor). The measurement of noise level is performed on the floor where the toilets are installed.

2) Wall-mounted toilet refers to a case where the drain pipe of the toilet is directly connected to a pipe duct through the
wall.

3) Low-noise drain pipe includes a method of installing a device or a component (including materials) designed for
noise-reduction inside the pipe. The performance is determined based on a difference of Lmax between a target drain
pipe (including the installation method) and the common rigid PVC pipe (VG2 of KS M 3404) in the same
place(apartment restroom or any equivalent restroom for testing house) and under same measurement conditions (i.e.,
same drain pipes and ceiling finish on the lower floor).

4) Noise-proof exhaust air duct is an exhaust air duct showing a noise-proof performance difference of at least 5 dB(A)
compared to the common exhaust air ducts under the same measuring condition.
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(a) Under-slab plumbing (b) On-slab plumbing
system system

Fig.1 Types of restroom drainage system
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Table 3 Drainage noise measurements results

Equivalent Maximum
Classification noise level noise level
(dB(A)) (dB(A))
Minimum 31.4 36.2
Under-slab
plumbing Maximum 45.1 60.0
system
Average 38.8 479
Minimum 25.7 343
On-slab
plumbing Maximum 36.0 51.3
system
Average 31.3 43.7
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Fig. 2 Laboratory assessment environment
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Table4 Annoyance
noise level

rating according to maximum

Maximum Response
noise level
.. . Standard
(dB(A)) Average | Minimum | Maximum e
31 22 1 6 1.2
34 2.7 1 6 1.2
37 34 1 7 1.4
40 39 1 7 1.4
43 4.7 1 7 1.5
46 53 2 7 1.4
49 5.6 2 7 1.4
7
6 |

Average Annoyance
Y
T

1 1 1 1 1 1
25 30 35 40 45 50 55

Sound Pressure level [Lmax dB(A)]

Fig. 3 Mean annoyance ratings to maximum noise level
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