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ABSTRACT

A 7-point verbal noise annoyance scale for residential noises was developed in this study. An

auditory experiment using major residential noises such as air-borne, bathroom drainage, and traffic

noises was conducted to develop a noise annoyance scale for rating residential noises and allowable

limit of them. The modifiers used in the scales were selected according to the method proposed by

ICBEN (international commission on the biological effect of noise) Team 6. Results showed that the

intensity of the selected words in the 7-point noise annoyance scale was highly correlated with noise
levels, and that the intensity difference between each pair of successive levels in the 7-point
annoyance scale was almost identical. The allowable limit of residential noise was also investigated in
the auditory experiment and that of airborne, drainage and traffic noises were 423 dB(A), 410

dB(A) and 42.7 dB(A), respectively.
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Table 1 21 modifiers(abbreviation) for developing
of noise annoyance scale
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Table 2 Noise sources for auditory experiment
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Table 3 Noise levels and durations of noise

sources
Sources Noise Level interval | Duration
levels(dB(A)) | (dB(A)) (s)
Airborne 30~60 3 10
Drainge 30~60 3 5
Traffic 30~60 3 5

Table 4 Questions used in auditory experiments

Contents of questions

Sources { Type Details of sources
TV news| _Noise  sources from  walls
Airborne Music betwee nadjacent dwelling
(Rock) | -2 noise sources with different
Piano frequency characteristic
Toilet |- Actual noise recorded in
Drainage stool bathroomon the below floor
g - 2 noise sources with different
Bathtub | frequency characteristic
40km/h, 60 km/h, over 80
Road |km/ h (the ratio of big to
small car: about 10 %)
Traffic Train Mugunghwa: below 60km/h,
over 60 km/h
Aircraft | Boeing 737 take off, landing

Selection of subjective intensity(1~7) and
one modifier(from 21 adverbs) for each
level of noise sources

Question
1

Question | Selection of modifiers for each point
2 (category) on noise annoyance scale

Question | Selection of the one modifier that could
3 express allowable limits

Table 5 Conditions of allowable limits of noises
Conditions of allowable limits

Sources

Airborne | The point at which noise becomes annoying

when reading papers or magazines in the

Traffic | living room in the evening

The point at which noise becomes
Drainage | annoying when sleeping at night in the
bedroom .
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Table 6 Selected modifier for noise annoyance

scale
1 2 13 4 5] 6 7
Airborne| A8 | 22 [ga[v A | & [ WS | FAA
Drainge | A3 |42 |2F¥xA | A (62 |93 WA
Traffic | A8 |22 |23 | # | vis- |G
Total | A& |¥2 |ZF(82d| & | [ EFH

Table 7 Selected frequency, P %, I-C and
standard deviation(I) of each modifier

Eaph Modifier Freqeunpy P% | 1-C st. dev.
point of selection of 1
#1 A3 241 1000f 05 2.8
a4 120 150 | 44| 132
#2 g 234 308 | -26 9.0
A 29 172 1 17 10.2
a5 228 254 | -44 | 113
#3 s 54 407 | 13 114
7 157 06 | 27| 116
oA 144 -42 1 74 12.4
s4 H| WA 146 52.7 1 0.7 94
A 175 -46 | 54 12.6
45 H 273 282 | 42| 114
Fd3l 29 -34 ] 23 13.1
£3) 5 -200] -87 | 116
o - 183 479 | 41| 103
#6 a2 24 -83 | 41 129
[ 27 481 ] 14 113
o 113 274§ 59| 136
EFA 65 231 | -18 1 110
o 3] 20 100 | -125| 126
#7 | 339 100 720 | -5.1 8.3
A4 A 219 1000 | -0.1 1.9
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Table 8 Allowable limit of residential noises

ouces | Nzl [ ety
Airborne 423 31
Drainge 41.0 3.2
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