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Analysis of Residents' Consciousness for the Environmental Noise
in the Residential Area
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ABSTRACT

Environmental noise in the residential area is appeared with different types and features along
with the growth of society. In particular when the economic level is raised up, the demand of resi-
dents for the environmental noise becomes more sensitive. The existing research on the environ-
mental noise was initiated in the 1980's and resulted that the children's jumping sound was most an-
noying among the noises transmitted from the other unit. This result caused such activities that the
researches were focused on the floor impact noise and that the laws in relation to environmental
noise within residential area were revised strictly. This study aimed to survey the consciousness of
residents for the environmental noise and to see how it is changed comparing with the previous one.
Ultimately this result could be useful to establish the target for research or noise control to make

the comfortable residential environment.
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Table 1 Items for the survey of consciousness on noise

Year
surveyed
1986 1996 2010
Type of
sound
Entrance door opening or closing |Entrance door opening or closing | Entrance door opening or closing
Window opening or closing Window opening or closing Window opening or closing
Footsteps at stairway or corridor | Footsteps at stairway or corridor | Footsteps at stairway or corridor
Footsteps in room Footsteps in room Footsteps in room
Plumbing by bathtub Plumbing by bathtub Plumbing by bathtub
Exhausting by chamber pot Exhausting by chamber pot Exhausting by chamber pot
Plumbing in the kitchen Plumbing in the kitchen Plumbing in the kitchen
Cooking in the kitchen Cooking in the kitchen Cooking in the kitchen
TV or radio TV or radio TV or radio
Musical instruments like piano Musical instruments like piano Musical instruments like piano
Doorbell Doorbell Doorbell
Indpor Children playing Children playing Children jumping and running
noise Speaking like phone call Speaking Speaking
Discarding garbage Discarding garbage Urinating in bathroom
Urinating in bathroom Urinating in bathroom Washing machine
Washing machine Plumbing at balcony
Plumbing at balcony Heating boiler
Heating boiler Elevator working
Elevator working Engine room at basement
Engine room at basement Supplying water in rooftop water
Supplying water in rooftop water |tank
tank Dropping small stuff
Outdoor unit of air conditioner
Transportation sound Road traffic noise
Children playing Children playing
Sale of street vendors Sale of street vendors
Neighborhood Neighboring store
Loud speaker Railway noise
Outdoor Aircraft noise
noise Machinery sound from factory
Constructing sound
Blasting sound
Sound by animal like bird's
chirping, dog's barking
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Table 2 Description of respondents
Frequency | Percentage Table 3 Satisfaction with outdoor noise
o @) (%) Y d 1986 1996 2010
Gender Male 229 41.26 car surveye
Female 326 58.74 Degree of 39.3% 69.5 % 57.1%
10~19 years 52 937 satisfaction
20~29 years 240 43.24
Age 30~39 years 140 25.23 o
40~49 years %) 14.77 Table 4 Annoyance of outdoor noise in living
50 years ~ 41 7.39 Rate of annoyance for the activities(%)
Industry/ Degree of Reading, Speaking
manufacture 17 3.06 annoyance T}’ concen- |Relax Sl.eep- phone | Work
Medical 1adio | ation ng call
field/service > s 202 | 146 |157]139| 231 | 267
Occupation Office/business 130 23.42 A : : ’ ’ ’ ’
P Education 125 2252 N‘:&laﬁ 243 171 | 150|169 | 21.6 | 207
House wife 35 6.31 16.8 99 | 119|130 141 | 151
Student 144 25.95 153 | 150 |132| 92 | 187 | 139
Etc. 50 9.01
Single house 39 16.04 v 1.5 | 123 | 141|128 105 | 10.5
€
Type of Apartment 51 77,66 ech 68 | 141 [135)144] 70 | 72
house or row house
Etc. 35 6.31 5.0 17.1 16.8 | 19.8 5.0 5.9
Below 1 year 105 18.92 Total 100.0 | 100.0 |100.0{100.0| 100.0 | 100.0
1~3 years 161 29.01
Period of 4~5 years 87 15.68
residence —
?\4(1)36 };;:f 114 20.54 Table 5 Response to outdoor noise
10 years 79 14.23 Frequency Percentage
o 0,
P r{:"‘“’ 338 60.90 Item () o
residence Mean | Stdev* | Mean | Stdev*
) Lease on a 132 23.78
Ownership deposit basis : Road traffic noise 3.57 | 1.85 | 355 | 1.94
Lease 31 >.59 Railway noise 129 | 092 | 205 | 1.78
Monthly rent 51 9.19 - -
Lst ~ 5th 268 4829 Aircraft noise 1.73 133 | 236 | 1.97
6th ~ 10th 127 22.88 Machmery sound from 1.30 0.95 218 1.86
Number of - s, 08 17.66 factory
floor - i 1. 1.34 | 2. 2.
T T
No answer 7 1.26 asting soun 27 : : :
Before 1990 P 757 Sal.e of s.treet vendors 3.02 1.66 | 3.43 | 2.01
1990 ~ 1995 120 51.62 Nel'ghbormg s}ore 2.25 1.59 | 297 | 2.00
Construction 1996 ~ 2000 169 3045 Children playing 345 1.69 | 328 | 1.86
completion Sound by animal like
year 2001 ~ 2005 74 13.33 bird's chirping, dog's 256 | 1.56 | 2.49 | 1.68
2006 ~2010 94 16.94 barking
Not sure 56 10.09 * Stdev : standard deviation(the same after this)
SHFAZHS S| =28/A 224 A2 %, 2012d/133
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Table 6 Significance of subjective response to outdoor noise

Item Frequency mean(standard deviation) Annoyance mean(standard deviation)

Animal
like bird
or dog

N Road | Sale of
traffic street
Variable noise | vendors

372 | 357 | 238 | 367 | 313 | 38 | 398 | 329 | 358 | 283
(1.86) | (1.70) | (1.62) | (1.49) | (1.57) || (1.93) | (1.76) | (2.03) | (1.64) | (1.69)

Animal | Road | Sale of
like bird|| traffic street
or dog || noise | vendors

Neighbor| Children
ing store| playing

Neighbor| Children
ing store| playing

Single house| 89

Type of | Apartment 353 | 294 | 223 | 345 | 245 | 350 | 336 | 292 | 327 | 242
431
house Gonoe (1.83) | (1.62) | (1.56) | (1.72) | (1.52) || (1.92) | (2.03) | (1.99) | (1.90) | (1.68)
t-value 0879 | 3348 | O34 1y 130 | 38600 o5 | 2648 |1 ser | 1aes | 2004
Below 1 | oo | 347 [ 292 [ 249 | 343 | 243 || 382 | 377 | 334 | 353 | 254
year (1.86) | (1.68) | (1.88) | (1.82) | (1.62) || (1.93) | (2.14) | 2.20) | (2.04) | (1.76)
36 | 297 | 212 | 346 | 241 | 346 | 322 | 288 | 324 | 248
. 1~3 years | 140
Period (1.83) | (1.55) | (1.40) | (1.70) | (1.47) || (1.86) | (2.03) | (1.88) | (1.80) | (1.70)
.gf s vears | 76 | 342 | 275 | 204 | 33 22 332 33 266 | 3.04 | 246
iiﬂlye‘}fi Y (1.86) | (1.70) | (1.58) | (1.67) | (1.47) || 2.09) | 2.12) | (1.94) | (1.88) | (1.79)
the |10 vears| 86| 6 | 305 | 242 | 35 26 || 357 | 333 | 307 | 327 | 23
APT Y (1.82) | (1.69) | (1.54) | (1.64) | (1.47) || (1.94) | (1.95) | (1.99) | (1.86) | (1.47)
residents) | More than 16| 348 2.96 2.02 3.61 2.7 32 3.24 2.48 3.26 22
10 years (1.79) | (1.53) | (1.39) | (1.84) | (1.64) || (1.76) | (1.84) | (1.89) | (2.06) | (1.64)
F-value 0.185 | 0368 | 1.566 | 0.258 | 1.075 | 1.081 | 1.073 | 1.966 | 0.679 | 0.473
Private || 361 | 284 | 222 | 335 | 244 | 355 | 326 [ 285 [ 347 | 234
residence (1.85) | (1.60) | (1.57) | (1.64) | (1.48) || (1.95) | (1.95) | (1.96) | (1.83) | (1.50)
| Lease on a| o] 343 [ 301 | 212 | 356 | 245 || 344 | 348 | 301 | 344 | 256
OW?efohlp deposit basis (1.78) | (1.63) | (1.41) | (1.74) | (1.50) || (1.93) | (2.13) | (2.01) | (2.00) | (1.90)
(Ont}yle or Lease | 25| 336 | 257 [ 207 [ 332 [ 225 | 329 | 307 | 239 | 321 | 229
APT (175 | (1.62) | (1.44) | 2.06) | (1.69) || (1.63) | @21) | (1.81) | (1.99) | (1.88)
residents) | Monthly | 5 | 333 | 387 | 283 [ 413 | 263 34 41 367 | 353 | 273
rent 77 | (1.53) | 204 | (1.89) | (1.79) || 1.87) | @.01) | 2.09) | (1.96) | (2.05)
F-value 0495 | 4282 1 1776 | 2.105 | 0309 || 0245 | 1.882 | 2278 | 0.732 | 0.887
Before 1990| 10 | 363 | 384 | 232 | 389 | 284 | 395 | 395 | 316 | 347 [ 247
1.92) | 2.12) | (145 | (1.85) | (1.77) || @.01) | 2.44) | 2.06) | 2.09) | (1.74)
10001995 | g3 | 348 | 287 | 217 | 33 237 | 375 | 345 | 306 | 323 | 237
Construction (1.86) | (1.59) | (1.49) | (1.57) | (1.45) || a.91) | 2.03) | @.12) | (1.90) | (1.67)
completion 361 | 323 | 247 | 343 | 253 | 367 | 367 | 321 | 325 | 246

year 1996~2000 | 111
(only for

the 1 5001~2005 | 60

(1.83) | (1.53) | (1.70) | (1.67) | (1.50) | (1.89) | (1.81) | (1.88) | (1.74) | (1.48)
372 | 265 | 218 | 352 | 247 | 337 | 323 | 297 | 337 2.4

APT (1.89) | (1.38) | (51) | (1.78) | (1.42) | (1.93) | 2.09) | 2.05) | (1.88) | (1.69)
residents)
006010 | 78 | 35 | 277 | 213 | 34 | 241 | 353 | 326 | 288 | 353 | 26
a91) | 184 | (eay | 1.98) | (157 || @12) | @35 | @17) | @22) | (1.98)
F-value 0185 | 30 | 0714 | 0491 | 0452 | 0530 | 0905 | 0330 | 0.331 | 0211

1. *¥P< .05, **P< .01, *** P < .001
2. data that is not responded nor sure were excluded.
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Table 7 Response to indoor noise g2 v = W, ERAEAES W g
Frequency | Percentage Holi 9)\31117 PY714ae AN B9 A T
liem ) ) el us) A4zgle] AEst H 2w olo]
Mean | Stdev | Mean | Stdev - - -
5 HEs oY 2 A, suE e aged A
Entrance door 329 | 189 | 3.05 | 1.90
opening or closing | ™ ' ' ' = AR Hle] A2l ARk ¥ vl o
Wmd"‘:lo‘;}fgmg o 216 | 1.52 | 2.35 | 1.68 A2 i (=
| Footsteps at 318 | 1.81 | 3.02 | 1.85 Qi-Ago digh NI} A A e SH o
mpact i i : : : : o -
eract | stairway or comidor o] 7 vehd 49 50 35 el BF 2
Children jumping | 5 50 | 5 03 | 346 | 2.08 1220 A gLl Z=Ae] B mWE X o=
and running ) ) ) ) F-ASs AAste] FA9 B4 mE Ao] oF-=
Footsteps in room | 2.83 | 1.80 | 2.77 | 1.84 B9t Table 6). =7 e w]noA= dut
D“’pps‘trﬁfsma” 273 [ 171 | 283 | 1.83 Fela} olulEE HlwEg oy, 1 99 AF7|Z,
Flumbing by 1 327 | 1.86 | 292 | 186 o ‘ ,
Table 8 Unsatisfaction about indoor noise
Exhausting by | 5 1) | 1 g3 | 591 | 1.87 Year surveyed
chamber pot Rank ) ©) ©)
. dait 1986 1994 1996 2010
ing | Plumbing inthe |, 5ty 61 o 45 | |64
Plumbing kitchen : : : : Children Children Children Children
noise P jumping and | jumping and |jumping and [jumping and
Utr);r;e}iltrl(r)l(;gmm 283 | 1.78 | 2.79 | 1.84 ! running running running running
BB (46.7 %) (51.1 %) (584%) | (48.1%)
‘;I;nga 267 | 171 | 256 | 1.74 Plumbing by| Exhausting |Plumbing by| Entrance
P— - bathtub by chamber bathtub door
op s water Wl 177 | 132 195 | 141 2 pot opening or
rooftop water tan closing
Voice Speaking 244 | 153 | 257 | 1.63 (428%) | (509%) | (49.6%) | (47.0%)
. Footsteps at |Plumbing by| Exhausting [Plumbing by
Elevator working | 2.26 | 1.60 | 2.32 | 1.65 4 | stairway or | bathtub | by chamber | bathtub
Doorbell 2.63 | 1.69 | 2.55 | 1.67 corridor pot
Cooking in the (414%) | 497%) | (495%) | (46.6%)
kitchen 2.03 | 1.37 | 2.02 | 1.38 Exhausting Elevator | Plumbing at | Exhausting
TV or radio | 248 | 1.53 | 2.63 | 1.68 4 | by °§§:“ber working | balcony by ngflber
Equip- | Musical instruments 272 1 170 | 295 | 1.87 (38.6 %) (45.2 %) (39.5 %) (45.0 %)
ment like piano Entrance | Plumbing at| Musical |Footsteps at
noise Washing machine | 2.54 | 1.52 | 2.59 | 1.63 5 door opening| balcony instruments | stairway or
. - or closing like piano corridor
Heating boiler 2.06 | 1.32 | 2.19 | 148 (32.9%) (41.3 %) (33.8 %) (44.9 %)
Outdoor unit of air| 4 oo | 135 | 514 | 1.51 Discarding | Musical Entrance | Exhausting
conditioner 6 garbage instruments |door opening|by chamber
Engine room at like piano | or closing pot
basement 152 1 1.07 1 1.77 | 1.36 GL1%) | (36.1%) | (299%) | (41.7%)
SERAZSSHI=EH/A22d A23F, 2012/135
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Table 9 Significance of subjective response to indoor noise
Frequency mean(standard deviation) Annoyance mean(standard deviation)
Item
Children| Entrance . |[Exhausting| Footsteps Children| Entrance . ExhaustingFOOtStePS
) . Plumbing at ) . Plumbing at
jumping | door by . jumping | door by .
N " and opening by chamber stairway and | opening by chamber stairway
) .2 | bathtub or . .° | bathtub or
running |or closing| pot . running |or closing| pot .
Variabl corridor corridor
ariable M M M M M M M M M M
(SD) | (SD) (SD) (SD) (SD) | (SD) | (SD) | (SD) (SD) (SD)
Single %9 2.35 2.90 2.61 2.48 2.61 2.45 2.69 2.45 2.38 2.53
house (1.80) | (2.00) | (1.97) | (1.85) | (1.70) | (1.73) | (1.81) | (1.75) | (1.77) | (1.69)
Apart- 3.59 3.37 3.47 3.30 3.27 3.76 3.11 3.06 3.04 3.13
Type of ment 431
house or row (2.00) | (1.85) (1.85) (1.81) (1.77) || (2.08) | (1.90) | (1.87) (1.89) (1.86)
house
T-value ST 5176 | 4079 | 3883 | 3236 | 581 | 1963 | 2.834 | 076 | 2819
Below 1 3 3.78 3.13 3.59 3.33 3.16 3.94 3.10 3.28 3.23 3.18
year @17) | 1.96) | (1.85) | (1.89) | (1.84) | (2.23) | (1.96) | (2.02) | (2.07) | (1.90)
1~3 140 3.48 3.64 3.45 3.29 3.46 3.61 3.34 2.96 3.02 322
Period of LTSS (1.97) | (1.85) (1.87) (1.77) (1.88) | (2.07) | (1.97) | (1.79) (1.79) (1.95)
residence 4~5 76 3.55 3.05 3.55 3.36 3.24 3.68 2.80 3.25 3.11 3.04
(only for | years (1.91) | (1.72) (1.92) (1.84) (1.60) | (1.91) | (1.93) | (1.86) (1.82) (1.91)
the 6~10 %6 3.56 3.34 3.47 3.37 3.16 3.81 3.10 3.10 3.09 3.10
resﬁil;:ts) years (1.92) | (1.78) (1.77) (1.88) (1.69) | (2.09) | (1.82) | (1.95) (2.05) (1.83)
More 3.74 3.61 3.22 3.04 3.15 3.87 3.00 2.57 2.57 2.93
than 10 | 46
;;rs (2.08) | (1.95) (1.86) (1.69) (1.70) | (2.16) | (1.67) | (1.70) (1.64) (1.54)
F-value 0.377 1.826 0.342 0.286 0.643 0.395 1.030 1.397 0.972 0.272
Private 263 3.62 3.25 3.45 331 3.09 3.75 3.03 3.09 3.10 3.00
residence (1.94) | (1.78) (1.79) (1.80) (1.64) | (2.03) | (1.81) | (1.87) (1.89) (1.77)
Lease on 3.56 3.55 3.26 3.23 3.49 3.75 3.11 2.83 2.83 322
Ownership | @ depo- |108
Pl : (2.11) | (1.86) (1.88) (1.77) (1.84) | (2.16) | (1.86) | (1.78) (1.81) (1.87)
(only for sit basis
the Lease |28 4.14 3.39 4.11 332 3.39 3.82 3.29 332 2.96 3.18
APT (1.96) | (2.18) (1.95) (1.83) (2.08) | (2.33) | (2.26) | (1.93) (1.97) (2.13)
residents) Monthly 10 3.07 3.93 3.93 3.53 4.03 3.73 3.80 3.50 3.47 3.93
rent (2.03) | (2.10) (2.05) (2.10) (2.06) | (2.05) | (2.35) | (2.13) (2.18) (2.29)
F-value 1432 | 1612 | 2224 | 0219 | 3483 | o011 | 1537 | 1279 | 1032 | 2397
Before 19 3.53 3.79 3.53 3.53 4.16 3.79 3.63 3.05 3.11 3.84
1990 (2.06) | (2.04) (1.84) (1.74) (1.86) | (2.35) | (1.98) | (1.99) (1.88) (1.89)
1990~ 3 3.40 3.59 3.46 3.30 3.36 3.51 3.25 3.14 3.10 3.30
Construc?ion 1995 2.01) | (1.79) (1.76) (1.69) (1.72) | (2.10) | (1.83) | (1.82) (1.81) (1.71)
completion 1996~ 11 3.60 3.57 3.86 3.75 3.47 3.68 3.42 3.26 3.41 3.38
(ori,li/arfor 2000 (1.93) | (1.75) (1.92) (1.97) (1.68) | (2.02) | (1.96) | (1.92) (1.98) (1.86)
the 2001~ 60 3.57 3.33 3.25 3.03 3.12 3.80 2.98 2.88 2.93 3.05
APT 2005 (2.16) | (1.86) | (1.95) | (1.76) | (1.73) | 222) | (1.78) | (1.98) | (1.97) | (1.84)
residents) | 5006 | 391 2.92 3.45 3.19 2.81 4.03 2.56 3.00 2.87 2.64
2010 (2.23) | (2.07) (1.90) (1.87) (1.95) | (2.35) | (1.88) | (2.09) (2.05) (1.95)
F-value 0.645 1.932 1.223 1.918 3'243 0.614 2'255 0.442 1.052 2'152
1. ¥*P< .05, **P< .01, *** P < .001
2. data that is not responded nor sure were excluded.
136/et=2 50 S33 =28/4224d A2 %, 20121
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