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J|Et ZE HEAH| X SAY 1,255 1,397 1,019 1,158 1,285 6,114 1.45
1 2 7|EF A= O1R2 SAY 966 1,003 926 711 1,207 4,813 1.14
EZ A 534 630 702 783 816 3,465 0.82
QlEt M7 ZAIY 567 754 981 485 574 3,361 0.79
etAMH| AAMY 257 457 408 588 1,142 2,852 0.67
Hs FEH ALY 602 686 507 617 407 2,819 0.67
J1EF 78 2N 23 MESAY 558 301 383 548 674 2,464 0.58
HE 2 oE 2R E SAY 347 234 442 568 635 2,226 0.53
XEtxN AMY 170 269 387 590 795 2,211 0.52
Z32E 9 HI SAIY 464 453 277 206 3562 1,752 0.41
HEE 7| - HH| AX| SAY 395 455 315 158 256 1,579 0.37
St a2 H 3 QA AIXF HHEH 58 209 190 275 419 1,151 0.27
22| U XS ZAY 147 205 228 203 228 1,011 0.24
HH2H 2 . R SALY 104 205 115 156 303 883 0.21
x4 A48y 122 112 177 156 261 828 0.20
AHIAE ALY 44 81 130 69 435 759 0.18
ANES AL ZAY 52 98 146 94 184 574 0.14
& A 103 158 117 66 80 524 0.12
et 4 ZAMY 35 51 109 184 145 524 0.12
HEE 24 ZRE AX| SAY 18 87 112 114 101 432 0.10
TH, Al A 2 R 53 A 127 71 41 81 96 416 0.10
B, 9 2 WS ZAY 133 92 82 68 14 389 0.09
L Y MESAE 72 78 72 59 66 347 0.08
HE LY =S ofjd SAY 58 75 47 75 76 331 0.08
HMZH| 29Y 25 32 32 27 30 146 0.03
LHE X7|HM SAHY 13 14 17 42 40 126 0.03
HA 2 HE A 20 49 16 26 15 126 0.03
HEl T2 2 2 SAKY 14 10 13 22 45 104 0.02
XE, W-2Y =X 23 MESAY 12 26 25 12 19 94 0.02
O, EfY 2 e DAY 28 34 10 8 8 88 0.02
L2 E41 HiM ZSAHY 16 12 4 2 44 78 0.02
I SAIY 9 4 8 25 46 0.01
2N 9 Mz AY 2 4 2 6 14 28 0.01
3T SAIY 6 9 5 20 0.00
o ZA 2 ESX 22 7|2 SAY 5 5 0.00
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of Me AMESF

rat

g

=2

N

N

N

= = = =3
EEUAZRMM HE) >90dB >85dB >80dB >60dB ( 60dB ol

A 1,868 26,178 89,477 270,491 35,035 423,039
OIMIE 7MY 183 7,374 30,331 85,024 11,140 134,052
J|Et ESAME HAY 317 4,205 12,307 44128 6,410 67,367
Bt 35 FH HAY 44 2,565 8,747 25,040 3,325 39,721
AR - AEE 4 33738 HE d48Y 47 2,321 9,148 23,657 2,331 37,404
JEf HIFHE 2 14Y 61 1,454 5,981 18,312 1,808 27,616
HZEY L QA MRS HE AN 42 938 3,246 13,632 1,142 19,000
T2 7AM8Y 22 687 2,677 9,085 1,548 14,019
A MAAAE SEAAY 73 1,099 2,633 7,582 935 12,322
e HE % R ALAN 16 683 2,565 7,007 1,041 11,312
HEH At 103 547 1,851 7,229 1,123 10,853
7Bt S2 AME SXHA HMEIAY 43 493 1,179 4,253 719 6,687
7B} 42 ZEAMH| HX| SAY 116 531 1,302 3,690 475 6,114
1 2 Vet A= O1R2] SAY 34 385 909 2,999 486 4,813
EZ A 7 236 569 2,297 356 3,465
gt M7 ZAY 35 262 538 2,130 396 3,361
2HA4H| AMY 76 162 555 1,862 197 2,852
HE FE A4 5 171 722 1,698 223 2,819
7IEF 708 XY T MESAY 12 150 434 1,621 247 2,464
HE 2 B AXE IAY 209 537 702 719 59 2,226
KHEEN AL 98 340 1,495 278 2,211
Z32E U HI SAH 115 251 390 882 114 1,752
HA2E 7| - FH| AX| A 1 139 329 943 167 1,579
S0t 22, B 2 QA RS 714Y 3 61 226 752 109 1,151
{2 2 XS ZAY 116 224 277 369 25 1,011
HiZE 2 W - ZAY 7 69 165 581 61 883
24 &Y 17 85 224 449 53 828
AHIAAE SAIYH 25 84 614 36 759
ANEE SAEZ SAE 33 94 371 76 574
C& SAY 33 69 176 220 26 524
At EA BAY 2 13 94 389 26 524
HEE 28 352 X SAY 2 37 150 226 17 432
THY, AL & 2 WY 53 AY 10 53 109 235 9 416
HrS, BRI 2 LHSE ZAR 12 36 335 6 389
Hr = MESAY 75 77 77 110 8 347
742 9 722 HH ZAY 8 62 9% 152 13 33
ASmH| 29 8 27 43 66 > 146
e X7[HM SAKY 1 23 82 20 126
HIA 2 HE A 12 20 81 13 126
B2 78108 U By 2ARY 6 31 62 5 104
RIS U - o X p H2TARY 6 16 19 52 1 o
OF, EfY 2 g ZAR : 39 48 88
sS4 B ZAR) : 8 64 5 78
IX SAY 1 18 25 2 46
AN 9 Mz AIY 10 5 7 4 2 28
AE 2M 5 5 20
LUTA o EXEH J|E DA 1 4 5
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(B TI-3) MMl P58 A2 L5450 B2 N2 HE
e = 2 N(%) N(%) N(%) N(%) N(%)
BEUHZRUM AE) MES  590dB >85dB >80dB >60dB ( 60dB
A 423,039 0.4 6.2 21.2 63.9 8.3
OIIIE A& 134,052 0.1 5.5 22.6 63.4 8.3
7Bt ESAIME HAY 67,367 0.5 6.2 18.3 65.5 9.5
J|Et 35 FE AAY 39,721 0.1 6.5 22.0 63.0 8.4
AR - Mg U 35728 HdE 448y 37,404 0.1 6.2 245 63.0 6.2
7Bt HIFHE HE HAEY 27,616 0.2 5.3 21.7 66.3 6.5
HEQ U QA ARig 742 714 19.000 0.2 49 1714 717 6.0
L2 A48y 14,019 0.2 4.9 19.1 64.8 11.0
A MAAE SEHAY 12,322 0.6 8.9 21.4 61.5 7.6
WE HE 2 H: A4Y 11,312 0.1 6.0 22.7 61.9 9.2
MY 2At 10,853 0.9 5.0 171 66.6 10.3
7Bt S2| AME2 XA HMESAIY 6,687 0.6 7.4 17.6 63.6 10.8
JEF 712 2RMH| HX| ZA 6.114 19 87 213 604 78
1 2 7|Et HAF OtRe SAY 4,813 0.7 8.0 18.9 62.3 10.1
EZ A 3,465 0.2 6.8 16.4 66.3 10.3
At M7 A 3,361 1.0 7.8 16.0 63.4 11.8
2HA4H| A8y 2,852 2.7 5.7 19.5 65.3 6.9
HE FEf AMY 2,819 0.2 6.1 25.6 60.2 7.9
JIEF Tl B pE HEEARY 2464 05 61 176 658 100
HE 9 A JAXE BAY 2,226 94 241 31.5 32.3 2.7
KEEEN HEA 2,211 0.0 4.4 15.4 67.6 12.6
232 E 2 HZ ZAY 1,752 6.6 14.3 22.3 50.3 6.5
HA2BE J|A - FH| AX| BAY 1,579 0.1 8.8 20.8 59.7 10.6
St a2 W 2 QA 2ExE AAEY 1,151 0.3 5.3 19.6 65.3 9.5
S 2 S SAY 1,011 11.56 22.2 27.4 36.5 2.5
HiZh 2 W - e SAY 883 0.8 7.8 18.7 65.8 6.9
A4 &Y 828 2.1 10.3 271 54.2 6.4
AHIAIE SAY 759 0.0 3.3 111 80.9 4.7
ANEE AT SAHY 574 0.0 5.7 16.4 64.6 13.2
C& SAY 524 6.3 13.2 33.6 42.0 5.0
bt EA ZALY 524 0.4 2.5 17.9 74.2 5.0
HEE 28 &= AKX SAY 432 0.5 8.6 34.7 52.3 3.9
THY, AL HA 2 W S53 At 416 2.4 12.7 26.2 56.5 2.2
WS wrEl U s ZAR 389 0.0 31 93 861 5
HE = HESAY 347 21.6 22.2 22.2 31.7 2.3
HE 2 A=E Gl SAY 331 2.4 18.7 29.0 459 3.9
HAEXH 2 146 5.5 18.5 29.5 45.2 1.4
LHE M™7|HfM SAHY 126 0.0 0.8 18.3 65.1 15.9
HIA 2 HE ZAY 126 0.0 9.5 15.9 64.3 10.3
Hal O 2 2 SArY 104 0.0 5.8 29.8 59.6 4.8
RS U - os X p HETARY 94 64 170 202 553 1
0%, B 3 g4 ZAMY 88 0.0 11 443 54.5 0.0
2 S B A 78 0.0 13 103 821 6.4
IY SAY 46 0.0 2.2 39.1 54.3 4.3
AH 9 Mz ALY 28 35.7 17.9 25.0 14.3 7.1
5 SAY 20 0.0 0.0 25.0 75.0 0.0
OAZAL 2 SX S 7= SAY 5 0.0 0.0 20.0 80.0 0.0
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ol

(B I1-4) A8 L&+ (290 dB(A) HIE A9l MM 25 HE

IS = 2 N(%) N(%) N(%) N(%) N(%)
BEUIZRUM AE) MES  590d8 >85dB >80dB >60dB ¢ 60dB
A 423,039 0.4 6.2 21.2 63.9 8.3

AN 9 Mz AIY 28 35.7 17.9 25.0 14.3 7.1
AL Y MESAE 347 21.6 22.2 22.2 31.7 2.3
{2 2 S IAY 1,011 11.5 22.2 27.4 36.5 2.5
HZ 2 oEH XS IAY 2,226 9.4 241 3156 32.3 2.7
Z32E 2 HZ ZAY 1,752 6.6 14.3 22.3 50.3 6.5
A2, U ol x5 B HEEA 94 64 170 202 553 "
EY SAY 524 6.3 13.2 33.6 42.0 5.0
M7 29Y 146 5.5 18.5 29.5 45.2 1.4
2HA4H| A8y 2,852 2.7 5.7 19.5 65.3 6.9
48 2 A= oM SALY 331 24 18.7 29.0 459 3.9
THY, AL 2 2 WY S35 AtY 416 2.4 12.7 26.2 56.5 2.2
24 &Y 828 2.1 10.3 271 54.2 6.4
JEF 712 BRMH| ME| ZAIY 6.114 19 87 213 604 78
gt M7 ZAY 3,361 1.0 7.8 16.0 63.4 11.8
AMEY 2At 10,853 0.9 5.0 171 66.6 10.3
B2 2 W . L ZAY 883 0.8 7.8 18.7 65.8 6.9
1 2 Vet A= O1R2] SAY 4,813 0.7 8.0 18.9 62.3 10.1
7|Et S2| AME SALUE HMESAY 6,687 0.6 7.4 17.6 63.6 10.8
A MAAAE SEAAY 12,322 0.6 8.9 21.4 61.5 7.6
7Bt 718 2N B MESAIY 2,464 0.5 6.1 17.6 65.8 10.0
J|Et ESAEE HAY 67,367 0.5 6.2 18.3 65.5 9.5
28 24 S5=E X SAY 432 0.5 8.6 34.7 52.3 3.9
At EA ZSAY 524 0.4 2.5 17.9 74.2 5.0
St a2, B 2 QA 2XE HAEY 1,151 0.3 5.3 19.6 65.3 9.5
HEQ 2 QA Aloig 74 7149 19.000 02 49 171 717 6.0
JEt HIFHE e A4Y 27,616 0.2 5.3 21.7 66.3 6.5
EZ A 3,465 0.2 6.8 16.4 66.3 10.3
HE FE A4 2,819 0.2 6.1 25.6 60.2 7.9
T2 A48y 14,019 0.2 4.9 19.1 64.8 11.0
g HE o e AMAY 11,312 0.1 6.0 22.7 61.9 9.2
OIIIE A& 134,052 0.1 5.5 22.6 63.4 8.3
AS - AQIR U ZEIBR 7 7MY 37,404 01 62 245 630 6.2
J|Et 35 FE AAY 39,721 0.1 6.5 22.0 63.0 8.4
A2 J|A - | é' | SAY 1,579 0.1 8.8 20.8 59.7 10.6
KEtxN HAMEY 2,211 0.0 4.4 15.4 67.6 12.6
AHAIE SAY 759 0.0 3.3 1.1 80.9 4.7
ANEE AEZ] SAH 574 0.0 5.7 16.4 64.6 13.2
HrS, BRI 2 LHSE ZAR 389 0.0 3.1 9.3 86.1 1.5
e X7[HM SAKY 126 0.0 0.8 18.3 65.1 15.9
HIA & HE ZAY 126 0.0 9.5 15.9 64.3 10.3
Hal O 3 2 SAY 104 0.0 5.8 29.8 59.6 4.8
0%, EfY 3 gk ZAMY 88 0.0 1.1 443 b4.5 0.0
2 SAI BH A 78 0.0 13 103 821 6.4
A ZAY 46 0.0 2.2 39.1 543 4.3
5 SAY 20 0.0 0.0 25.0 75.0 0.0
OAZAL 2 SXEE 7= SAY 5 0.0 0.0 20.0 80.0 0.0




. A4y
(B MI-5) A2 LE4+F (=85 dB(A)) HIE A2 MM A= gt

ALO| = A N©®) N®%) N©®%) N©®) N(%)
BEUHZRMM HF) MES 59048 >85dB >80dB >60dB ¢ 60dB

=8 423,039 0.4 6.2 21.2 63.9 8.3

HI 9 o3 JAXE BAY 2,226 9.4 241 31.5 32.3 2.7
AL Y MESAE 347 21.6 22.2 22.2 31.7 2.3
{2 2 S IAY 1,011 11.5 22.2 27.4 36.5 25
48 2 A= oM SAY 331 2.4 18.7 29.0 45.9 3.9
AAXH| 23 146 5.5 18.5 29.5 452 14
AN 9 Mz AIY 28 35.7 17.9 25.0 14.3 7.1
A2, - 9 x5 B HEEA 94 64 170 202 553 »
Z32E U HI SAH 1,752 6.6 14.3 22.3 50.3 6.5
C& SAY 524 6.3 13.2 33.6 42.0 5.0
S|, ALY A Y LR 2TARY 416 24 127 262 565 22
24 &Y 828 2.1 10.3 271 54.2 6.4
HA & HE SAY 126 0.0 9.5 15.9 64.3 10.3
A MAAA Bt AMY 12,322 0.6 8.9 21.4 61.5 7.6
728 717 - "o Ax AR 1579 01 88 208 597 106
JEF 72 pEAH M| ZAR 6.114 19 87 213 604 78
A28 24 S5=E 4K SAY 432 0.5 8.6 34.7 52.3 3.9
I 2 J|Et A= O1R2] SAY 4,813 0.7 8.0 18.9 62.3 101
HiZh 2 W - SAMY 883 0.8 7.8 18.7 65.8 6.9
At M7 ZAY 3,361 1.0 7.8 16.0 63.4 11.8
JEF 29| AME XD HLZA 6.687 06 74 176 636 108
EZAY 3,465 0.2 6.8 16.4 66.3 10.3
J|Et 35 FE AAY 39,721 0.1 6.5 22.0 63.0 8.4
et ES AEE HA4Y 67,367 0.5 6.2 18.3 65.5 9.5
AS - AQIR 9 ZEBE 7 7MY 37,404 01 62 245 630 6.2
7|EF 7|HtRN 3 MESAY 2,464 0.5 6.1 17.6 65.8 10.0
HE FE HHH 2,819 0.2 6.1 25.6 60.2 7.9
WE HE 2 H: AA4Y 11,312 0.1 6.0 22.7 61.9 9.2
Hal O 2 2 SAY 104 0.0 5.8 29.8 59.6 4.8
ANEE FAIEZ SAHY 574 0.0 5.7 16.4 064.6 13.2
AMH| ALY 2,852 2.7 5.7 19.5 65.3 6.9
OIIIE ZAM&Y 134,052 0.1 5.5 22.6 63.4 8.3
ot 22, B 2 QA FERE 71AY 1,151 0.3 5.3 19.6 65.3 9.5
JEt HIFHE 2 H4Y 27,616 0.2 5.3 21.7 66.3 6.5
HAEHZA 10,853 0.9 5.0 171 66.6 10.3
HEY 2 QA Aloig 742 7MY 19.000 02 49 171 717 6.0
L2 A48y 14,019 0.2 4.9 19.1 64.8 11.0
AHEEN AL 2,211 0.0 4.4 15.4 67.6 12.6
AHIAIA ZAY 759 0.0 3.3 111 80.9 4.7
WS wrEl U s ZAR 389 00 31 93 861 15
At EA ZAY 524 0.4 2.5 17.9 74.2 5.0
IX SAY 46 0.0 2.2 39.1 54.3 4.3
2 SAH ZA 78 00 13 103 821 6.4
O, EfY 2 gi4 A 88 0.0 1.1 443 54.5 0.0
e X7[HiM SAKY 126 0.0 0.8 18.3 65.1 15.9
5 SAY 20 0.0 0.0 25.0 75.0 0.0
OAZAL 2 SXEE 7= SAY 5 0.0 0.0 20.0 80.0 0.0
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(B -6) WEY AS MHASY BF ASAZ(BA) 49 BE

BEMAERANA RIB) Al bHH BF 2018 2019 2020 2021 2022

el 423,039 73.9 75.7 75.3 74.4 73.3 72.4

=M 9 &3 MY 28 83.1 78.8 61.5 88.1 88.3 87.1
HE HE HESAY 347 82.7 83.4 83.5 81.1 84.9 80.8
HE A o FXE SAY 2,226 81.3 82.2 80.2 81.2 81.7 80.8
2 ¥ HE SAY 1,011 80.8 82.0 81.6 80.6 80.6 79.9
AT 2EY 146 78.9 81.7 78.5 77.0 78.3 79.4
B SAY 524 78.6 80.8 76.7 78.7 81.6 77.2
A2 A =2 oAl SAY 331 78.5 79.6 78.4 81.3 771 77.2
NS, W- 2 22 243 HESAY 94 78.3 81.4 79.9 77.3 79.6 74.8
01, Bty 3 24 ZAIY 88 77.7 78.6 78.8 77.0 75.3 73.2
A= 34 A= 4xl MY 432 77.6 76.8 76.9 78.6 77.2 77.7
EHY, AU A R UE =5 MY 416 77.5 77.2 77.4 82.8 77.3 75.9
232 E & HZ SAY 1,752 77.0 76.9 75.7 77.2 80.1 76.6
2T SAMY 46 76.5 76.0 81.7 78.7 75.1
2, 1218 2 2 SAY 104 76.1 80.3 76.9 78.2 76.5 73.8
og, g% ¥ Ue SAY 389 75.9 75.9 76.8 75.9 74.9 75.6
=4 gy 828 75.9 771 77.2 76.5 75.3 74.7
LATA & SXEE 7|2 SAY 5 74.9 - - - 749 -
AR - Y8 ¥ 337IUE UE dad 37,404 74.8 78.0 77.5 75.7 73.9 72.7
JIEt 7iE A 84X SAY 6,114 74.6 75.6 75.3 75.3 74.5 72.6
LH AN S SRHEY 12,322 74.5 75.7 74.3 74.9 74.5 73.9
o= FE A8 2,819 74.5 76.0 76.7 73.6 72.7 72.4
SEaH deY 2,852 74.5 78.6 78.0 73.3 73.1 73.3
Hi2t 3 - SA 883 74.4 75.1 75.7 73.3 73.9 73.9
7|Eb HIFANE 7iE H4Y 27,616 741 76.6 75.5 74.8 73.7 72.9
OIIE A4 134,052 73.9 75.9 75.6 74.2 73.4 72.5
J|Et S5 FH HE8Y 39,721 73.9 77.0 75.9 741 73.3 72.4
W, BHE ¥ Hx A4Y 11,312 73.7 74.9 76.0 74.0 72.8 71.8
A=E 7|A - EHl X SAY 1,579 73.4 71.9 73.3 73.5 76.0 74.3
HAY 2 FAF MYE =2 H4Y 19,000 73.4 76.6 75.6 74.0 72.3 72.1
0 2 7|Et 7% OFR2] SAY 4,813 73.3 76.0 75.6 73.0 70.9 71.1
=5 SAY 20 73.3 - 73.0 - 73.6 73.1
ot =2, @ 2 RAF TRE ALY 1,151 73.3 77.9 77.1 74.3 72.7 70.6
AHAE SAY 759 73.2 75.0 76.1 71.7 71.8 73.1
7IEt 78t 2y 2 HZIAY 2,464 73.2 75.9 73.3 73.7 72.2 71.4
7IEt ESAEE dEY 67,367 73.1 73.5 74.2 741 72.8 721
J|Et 22| AMHE SR MZIAY 6,687 73.0 75.4 72.7 72.6 72.8 71.8
AEY A 10,853 72.9 74.0 73.3 73.8 72.8 71.6
gt S SAY 524 72.8 69.1 71.0 72.3 74.9 72.2
EZ MY 3,465 72.8 74.2 72.8 73.8 72.4 71.3
LIS S41 HiM SA 78 72.7 73.9 71.8 78.8 76.1 71.7
adk FM7| SAY 3,361 72.5 73.0 72.8 71.9 73.1 72.2
E2 A4y 14,019 72.5 74.4 74.2 73.3 71.9 70.3
HA & AHE SAY 126 72.5 74.8 74.0 72.2 71.8 65.8
Agtxry 8y 2,211 71.7 76.2 73.9 72.8 71.4 69.8
AEE |XEE SAY 574 71.7 73.2 72.6 73.5 73.2 68.5
LHE F7 M SAHE 126 70.9 77.3 71.2 69.1 67.5 73.1
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(B M-7) 22 =ESZF (290 dB(A)) HIg 49l XE g

N(%) N(%) N(%) N(%) N(%)

i ME®  >90d8  >85d8  >80dB  >60dB  ( 60d8 =&

=3 423,039 0.4 6.2 21.2 63.9 8.3 100
Sl 22 27.3 18.2 22.7 27.3 4.5 100
oxg 611 1.1 9.2 27.7 57.1 4.9 100
273 29,489 0.9 7.5 23.8 62.6 5.1 100
E&E 4,470 0.9 4.4 13.1 67.2 14.5 100
NS 2,434 0.9 5.3 22.7 62.2 9.0 100
Eniey 1,634 0.7 10.4 29.3 52.7 6.9 100
BHEs 4,440 0.5 10.7 24.3 56.2 8.2 100
HES 18,750 0.5 11.6 20.2 56.4 11.3 100
Z32EZ 9,202 0.5 5.6 24.2 63.2 6.5 100
~Z 6,315 0.3 9.5 25.3 58.1 6.9 100
Y3 3,530 0.3 3.1 11.4 73.2 12.0 100
H553 6,376 0.3 6.1 25.5 60.6 7.6 100
AHES 74,129 0.2 10.2 34.9 50.0 4.8 100
Hi 2 11,778 0.2 4.6 18.4 70.3 6.5 100
Ha 542 0.2 3.5 13.7 74.5 8.1 100
o&E 2,849 0.2 3.0 9.2 771 10.6 100
H|AZ 7,146 0.1 5.7 27.3 61.8 5.1 100
EZ 24,659 0.1 4.1 17.3 67.6 10.9 100
=X 4 511 0.1 6.5 22.0 65.2 6.2 100
71AE 6,665 0.1 3.6 14.3 71.2 10.8 100
rAE 2,293 0.1 2.0 10.5 73.6 13.8 100
NS 6,076 0.1 1.8 12.4 75.6 10.1 100
HES 4127 0.1 6.6 23.0 64.3 6.0 100
HET|ARES 100 0.1 2.1 13.2 69.7 15.0 100
HAZ 40,975 0.1 2.9 17.8 72.2 7.1 100
HHlE 14,377 0.0 1.9 11.6 76.2 10.3 100
HE o2 5,177 0.0 3.6 14.0 73.9 8.5 100
M7= 12,257 0.0 1.4 7.9 77.8 12.9 100
&S 7,794 0.0 2.1 12.7 72.4 12.8 100
EST 4,839 0.0 1.5 7.9 78.4 12.3 100
2| Xt 842 0.0 0.1 4.2 63.2 32.5 100
WHM™S 394 0.0 0.3 10.9 78.7 10.2 100
Hed 1,122 0.0 2.9 11.1 75.8 10.2 100
2EE 145 0.0 1.4 6.2 82.1 10.3 100
ESsl Py 270 0.0 2.6 8.1 77.4 11.9 100
S 17 0.0 0.0 17.6 76.5 5.9 100
P g 1,907 0.0 3.4 171 711 8.4 100
kAT 468 0.0 0.9 7.7 77.2 14.3 100
Etds 3,399 0.0 1.9 11.8 73.3 13.0 100
SHEZ 634 0.0 6.2 21.5 66.9 55 100

~
m

f 75,839 1.3 7.4 19.8 63.3 8.3 100




.

(B IM-8) 23 E+Z (=85 dB(A) HIg M9l XF 3

N(%) N(%) N(%) N(%) N(%)

B ME+  >90d8  >85dB  >80dB  >60dB  ( 60dB =&l

B 423,039 0.4 6.2 21.2 63.9 8.3 100
Sl 22 27.3 18.2 22.7 27.3 4.5 100
HES 18,750 0.5 11.6 20.2 56.4 1.3 100
BHEs 4,440 0.5 10.7 24.3 56.2 8.2 100
I 1,634 0.7 10.4 29.3 52.7 6.9 100
AHES 74,129 0.2 10.2 34.9 50.0 4.8 100
~Z 6,315 0.3 9.5 25.3 58.1 6.9 100
Xz 611 1.1 9.2 27.7 57.1 49 100
283 29,489 0.9 7.5 23.8 62.6 5.1 100
HIE 4127 0.1 6.6 23.0 64.3 6.0 100
=X 4511 0.1 6.5 22.0 65.2 6.2 100
SHEZ 634 0.0 6.2 21.5 66.9 5.5 100
HE553 6,376 0.3 6.1 25.5 60.6 7.6 100
H|AZ 7,146 0.1 5.7 27.3 61.8 5.1 100
232 EZ 9,202 0.5 5.6 24.2 63.2 6.5 100
HANE 2,434 0.9 5.3 22.7 62.2 9.0 100
Hi 25 11,778 0.2 4.6 18.4 70.3 6.5 100
EXE 4,470 0.9 4.4 13.1 67.2 14.5 100
= 24,659 0.1 4.1 17.3 67.6 10.9 100
7|1AS 6,665 0.1 3.6 14.3 71.2 10.8 100
HE o8 5,177 0.0 3.6 14.0 73.9 8.5 100
Mg 542 0.2 3.5 13.7 74.5 8.1 100
sz 1,907 0.0 3.4 171 711 8.4 100
3 3,530 0.3 3.1 1.4 73.2 12.0 100
o&E 2,849 0.2 3.0 9.2 771 10.6 100
H2d 1,122 0.0 2.9 111 75.8 10.2 100
HIZD 40,975 0.1 2.9 17.8 72.2 7.1 100
ES sl Py 270 0.0 2.6 8.1 77.4 11.9 100
Has 7,794 0.0 2.1 12.7 72.4 12.8 100
HET|ARHS 100 0.1 2.1 13.2 69.7 15.0 100
r4Z 2,293 0.1 2.0 10.5 73.6 13.8 100
Etds 3,399 0.0 1.9 11.8 73.3 13.0 100
AH|Z 14,377 0.0 1.9 11.6 76.2 10.3 100
S 6,076 0.1 1.8 12.4 75.6 10.1 100
ESST 4,839 0.0 1.5 7.9 78.4 12.3 100
f2E 145 0.0 1.4 6.2 82.1 10.3 100
MI|ls 12,257 0.0 1.4 7.9 77.8 12.9 100
AP 468 0.0 0.9 7.7 77.2 14.3 100
MTE 394 0.0 0.3 10.9 78.7 10.2 100
2| Xt 842 0.0 0.1 4.2 63.2 32.5 100
S 17 0.0 0.0 17.6 76.5 5.9 100
7|E} 75,839 1.3 7.4 19.8 63.3 8.3 100
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(B [-9) YFE AS 21} A% 38 (2018~2022 ZASASH Al 2T}, TBL-ER)
£H ol A HES Farel
(271) MAOED % MA ET % MA AL %
200 A 45,062 6,316 140 35432 6,019 17.0 5,082 58 1.1
of 42,057 6,539 155 32,134 6,235 19.4 5,462 58 1.1
2021 A 43,694 6,263 14.3 35,476 5,990 16.9 3,861 b4 1.4
5t 39,046 6,170 15.8 30,889 5,909 19.1 4,226 56 1.3
2020 A 43,481 6,510 15.0 36,130 6,220 17.2 3,295 76 2.3
ot 39,281 6,345 16.2 31,976 6,071 19.0 3,458 67 1.9
2019 A 42103 6,076 144 35,124 5,805 16.5 3,075 80 2.6
5t 41,015 6,210 15.1 33,959 5,931 17.5 3,310 65 2.0
2018 =i 40,067 6,191 15,5 33,687 5,871 17.5 2,591 108 4.2
5t 39,760 6,082 15.3 33,335 5,772 17.3 2,779 94 3.4
(E M-10) YBE A3 =0t TH & (2018~2022 HASAZH MY Zat, IBLER)
Ey Rl TR o [ k-l
(27) MAOED % A EH % M ED %
2022 A 155,273 13,845 8.9 118,885 13,348 11.2 22,936 105 0.5
ot 144,241 14,016 9.7 106,433 13,541 12.7 25,827 95 0.4
oy A 144,635 13,606 9.4 115,873 13,133 11.3 16,831 108 0.6
8F 131,983 13,319 10.1 101,960 12,881 12.6 18,828 112 0.6
2000 A 141,567 14,070 9.9 116,860 13,547 11.6 13,734 155 1.1
St 127,947 13,671 10.7 103,005 13,195 12.8 14,899 122 0.8
2019 A 137,855 12,779 9.3 115,408 12,322 10.7 12,321 142 1.2
o 128,163 12,638 9.9 106,283 12,160 11.4 13,054 115 0.9
A 131,664 12,792 9.7 112,263 12,275 10.9 9,666 164 1.7
2018 5t 125,008 12,606 10.1 106,080 12,107 11.4 10,479 146 1.4
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(B m-11) &7 e =S

F2 XY HE (A8)
o]

U H3d x2 2R U8
apm DA ES R0IM U8 & QS H, 2, eiY, BEY S
o = - =
S 9 s HRl SASHE 7153
mmy OB UR AT ORRALS XY, 20l 02 27|, SYT, ¥
oo B9 S F2 T2 S5O DS B0f e X2) U S8 w20l

S MEHAL 719= YN SAlots 7SS

HiZtS/ S, 7ASE, 324 2 2|9 it ofix S2 FE AY, 77|
H2E A HERS B2 AE 52 FE AP Sl JIss
mayen Od 8H S SHE MO 2H| HYS Adok= FE KGO0 SAtol=

ZEOME, 78, XoiT2E 5 AUR) S8 WA dusie
ERC = |7|g(°_|% FaroRPNTS! =
x2)) Yelsts HyS 4@&5 UBHHR! K0 BASHE 7153

OIH A‘i O] A_ XXM A aj A E0| XA Z=Alol=
IsE
abls [, SUSA S8 FE HY0| SAkok= 7IsE
dAg7|A =
giUIM 245 U8 7149 2H 2AS o= AL
=
xmm TE 2R, & 55 M QHezE A FRIE il FE MY
el =
< ol Btk 7153
xam 2 S SO SAE oF| flot 30 S0Vt 7B/ 19| 2HHM
STE Zsoz =Wl oM A SO YerHol mel2 stk JI53
g8S ot HI, LUV Es LU 59 E8E ol JIsS
ME 2 HRY WIS RS B4 226k Kl BARHE TI5E
WlEs Fx= s E=9 FE M| MY SAkets 7SS
L SURNSE, BN 2 SR A9 AR 2 B4 SO| Helo] BAlk:
LTS Lo
’IsE
A, HUTIE AHZoI0] A0 HSot= X0 SAkots /1SS,
YIZ MOl PYS E1 BB L0 YMS B4 Mg ol VIS

7



A- A HZ 5(2018~2022) AL thaf A G ESARAGA} =
< 1,057,5847(AB+ 211,517%) oo, 2022H=0fi= 284,3898 2%
7P W2 SEAE ESAGRIT]| oot AA L2 AE HE2
o] 99%= ofd 2R Bl w9 Ut YoEE BT At
20189 =& AlQotaE v EXE Bt 7P & HE&S A Yol
= 50t7F 30% oA AABFAAL, 40Tt °F 25%, 60H] olAto] oF 20%

AL A SFATHKE M-12).

(B M-12) 249 227 44, L0l AS SLUPG MNZ2X g

2018 2019 2020 2021 2022
e
SRH%) 172,219 203,923 180,579 175,821 267,803
=R (99) (99) (99) (99) (99)
9,601 12.042 9,414 9,536 16,586
RH% ’ ’ ’ ’ :
OIXH%) () () () () ()
Lo|g
19323 15830 15066  22.150
300) O]2H% _ : : ’ :
i OI2Ce) 9) ) ©) ©)
38,713 31,894 30,868 44.083
|: o) - ’ ’ ’ ]
30CH(%) (18) (17) (17) (16)
54267 45903 43973 65,026
[_ [o) — ’ ’ ) )
AOCH(%) (25) (24) (24) (23)
70335 63486 60947 94,849
CH(O - ’ ’ ’ ’
S0CH(%) (33) (33) (33) (33)
33327 32880 34503 58281
CH OJAK® ’ : , :
60CH Ol<(%) (15) (17) (19) 20)
A 181.880 215965 189,993 185357 284,380

* 184 22Xt

28

ARG MAZY 27 Q82 MY



A0 QI AP QTERKC) HIE(HA AAZEA i) 2018 %
12.4%(22,464%)° A 20229 18.3%(52,146%)2 F7FtRoH, AdH
FAAZKD) HEEA AHAAIZEA HiE)S 2018 1.2%(2,0947)N A
20229d% 2.6%(7,400%8)E 248 ©]4 S7FstATHIH MI-1].

20.0 3.0
/ - 2.5

15.0
J - 2.0
10.0 1.5
- 1.0

5.0
- 0.5
0.0 T | | T 0.0

2018 2019 2020 2021 2022
e==Cl-m-D1
(O3 m-1] ALY ALY XU QREINC,), FLHXKD.)Y HIE HE}
Ci: 2% Y %, Dt REX Y5)

el vold AHYd ZEA AdY 8WERHC) &2 30T 1477}11
Z W7} Igler, 40tiRE A fWARHC)Y BlEol 76k B3
Hola 9l 60 oJAte] 9F 30% $FELoE M HL HES AAT
AJATHTH 11-2].

e yold A4S 2229 AdH F4a82KD)) Hle2 30T A7HX 1
Z W7t Qigler, 40tRE A f4 X}(DM o] S7toh= 4%
Holal YUt 60t ool 20208 o|F2 FAHA F7loH: 4
Holx AATTH II-3].

l4
mr fr

T

°%f‘*
mo o

R



40.0

30.0 /

20.0

10.0 e

0.0 T T T 1
2019 2020 2021 2022

==30CH O] Zte=30LC}~-40CH 50C==60CH O] At

(32 m-2] A8 |-E-Lio|E 2YHH QMAXKC,) HIE Ha} H|w(2018E: X2

10.0

8.0

6.0 /
_—

2.0

0-0 T T T 1
2019 2020 2021 2022

—30C} O] Ph30CH-—40CH- 50CH—60CH Of A

(33 m-3] ALY AL-E-LI0IE XYH [AAXKD,) HIZ H3t H[(2018HE Q)



A4 THRTARIET 28R 8 dFIERE E5Hot] 7 A AEFl
T2 Ci, Dy WAL IR 222 =5 2ARII 7P B2 C

U2 A4 AEF Top 300 719 24 2 AJHE &2 7_83 %j—E-%A}%Ol
Z47F 13,4147, 2,035g01aL, A& Addo] 242t 10,9447, 1,50801 1,
EE 7Mool 4zt 6,271, 876OIATHKE M-13).

== N A O
—+—T':w C1 D1 T'_'T‘I
s d8Y 10,944 1,508 Top 2
Ex 714 6,271 876 Top 3
78txrd & AEE S2EUE TZSAY 13,414 2,035  Top 1
ASEX| 4X| A 6,015 700
7] & St SAY 2,294 235
HUAs o HR0F2 SAY 2,352 293
AEE FARE SAY 11 1
ALHH 2EY 157 35
2l 41,458 5,683

* ALY A M, ¢ Cy, Dy HEAVE B2 &4

g o2
l'ﬂ.l ol
fr I Il
NOH
AN

=

e

M

i

b

M

i

o0

=

2%
32 ML

[IRKC)S
S ERETE
SAAL 6kHz F o] 714 %‘4‘1}:6}@014 =A%k dlo|E7t 11705l = A
SfobA] AL ofele] HAHE I-16). ALY S0 A%
A3l g AZo= Rt AHHAA 2WE BWSIAY. AlEE FA T
A= AlQstales BE gFollA AYEdE 6kHz 9ol UErsth Ald=E

o
)
o
>
iy
)
24
S,
i
)
El
el
v f
i)
lul
>
e
o
Jo
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rJ
o
(0] Ol'il
>

oX!
J
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A2 3kHz 990] 7P FoFetR oy 49 dlolg 7} 1714l
AFsh7le o9 Hdoh A=ne] YiS T8 B, &%

JE o= FEAA 2] SAZAR] ALTAE HolA] Aot A
[IAHC) IFNIAE 4kHzS HEEA0] et A 21T &= U8,
A S4ARD,) AENAE 6kHz9 HE<&Ao] 4kHzET 2 FFS
Holx QT II-15).

32



T LIOJE(Exb) C,9 BF 7Ix

a2 gl

7-

(E M-14) 20234 AHMAU(IE) ES

I

10944 6270 13413 6014 2294 2352 11 157

N

45.3 45.7 43.6 42.5 44.9 41.8 45.6

46.2

rH

=]

3 kHz

5-95 0-110 5-95 5-120 5-93 20-65 10-80

0-110

oF

10943 6271 13414 6015 2294 2352 11 157

N

57.0 56.7 56.8 57.0 56.7 58.3 55.5

57.6

rH

=]

4 kHz

45-78 20-95

8-115 10-110  10-115 10-120 15-103

10-110

oF

10941 6270 13413 6014 2294 2352 11 157

N

54.1 53.0 54.0 53.3 53.1 62.2 52.0

55.0

rH

6 kHz

5-110 0-115 5-110 5-113 10-108 40-83 15-110

0-150

oF

el
R

b . .¥

fal
a

33



RPRS IRXFR 8 BIYE RENYS EFIlY £ RIYR ki 812 & 2
& 9 'BIYE NS iE Itk 19 'BIVE XFER 7 'BIYRER B2 Y= SFRIY it FX Al 1€ 'BFR 53 ¢ RBFK 8k 1L
011-09 0cl-0c¢ 0Cl-€E 0Ll-G¢ GE€l-0¢ 0S9l-0¢ 0G1-G %)
LLL 0°GG 089 00L 989 ¢'89 ¥°89 G'89 =i ZH) 9
Ge L €6c o174 00, Ge0¢ q/8 9061 N
0LL-8Y 0cl-€¢€ 0cL-0¢€ 0cl-0€ 0c¢l-9¢ 0c¢l-9¢ 0cl-G¢ 1%
¢ 0L 005 029 8'/9 089 6°/9 /9 JAVAY) =i HY ¥
Ge L €6¢ Ggce 669 ¢e0¢ 9/8 L0S1 N
0cl-0c¢ 0cl-Gc¢ 0cl-G¢ 0cl-9¢ 0c¢l-G¢ 0c¢l-E€¢ 0c¢l-0¢ %)
Gv9 0°89 €¢e9 SRS 8¢9 L'€9 L°€9 6°€9 =i ZHY €
GE L €6¢ o174 0[0)7 7E0C 9/8 8061 N
8 L 9 g 1% € & l =5

2&Y MR (AP)RFRER Il £& 61d (xR)Eloh hixizizvs SE)RFE \BEC0T (SL-11 )

34



A4 AA BF 467) d=FEg BFI9c Cp, D) TR It
222 £2 2439 7P 22 C1, D1 3A & Top 391= &AH=
d EA= 47 15,1159, 2,3529%01%1, 239E 9 H
SAAS 7+ 6,0317, 8427801901, olE AM A2 7+t 4,918%, 6217
o7 AT AAY 24 B A5s(6G9)2 729 dBAXT1.6
dB(A)~74.0 dB(A)°ISY, Z3HE % HT FTAIL 77.0 dB(AXT75.7
dB(A)~80.1 dB(A))°]%l1, oltE HAAHYPL 73.0 dB(A)72.5 dB(A)~75.9
dB(A))°l 3t

24 9 AF A9 B AF5E(GW) 83.1 dBAE 7MY w2 A%
o|li, AP RJ&X‘X}(Cl)ﬂr 24D = 242 2419, 262
UEET. e A AE3AYY B34 2262 82.7 dBA=E
T 37 =2 Aol AAY S BWERHC)Y F4aAA DY = 42
419, 1922 YEHTKE [I-16).

A4g AAl 79 B8 Z3HCy, D) <94} 23
A5 Y 23} 7hol= 49 A TAE Eloy, WY Aaet &
FF 1ol ATIAE HolA AUTKE MM-17), (19

60 60
*
40 ’.—Qw 40 TW"‘ * - ot
o e * & 34
o o® * *®
o» N * 00 2% ,0
20 sa 20 et e
L 4 * » ¢ O
O —M T T T 1 0 ——I—TL’—I_‘_I
0 10 20 30 40 50 0 10 20 30 40 50

(T8 1-4] B ZC,, D)2t 2843 oolel SR SRy
AT} 7t0] ABEY, 2%
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(B IM-16) 2023Hx 714¢]

ER_MM 27

HAl 22 c 5 SOISIASHAT} |
o= FH 129 1 18 1 4

OHIIE 749 4918 621 48 EH71% Top |1
JIE S5 FH AdY 1196 223 28 &5FU$ Top 3
AT - JEE 2 33718 dE UE 2595 354

HEY H FA MHEE A= AEY 569 100

7Bt HIFAHE e dEY 1648 206

AEtxyg A4Y 34 4

E=2 gy 951 167

wE, HE ¥ HE ALY 551 43

2o 2, ° 3 fA RS HEY 146 41

SHHH A4Y 15 3

oY diAE S AEY 1166 153

XA I7_-|)~-IO-I 136 24

7Bt BE= AgE dEY 3272 441 25 FEUS Top 2
ALEAZAL 15115 2352

d= & FE= ofid SAY 73 14

ESAY 2549 443

2e, 1218 H #E SAMY 286 47

MUTAF & SR 7|2 SAY 7 -

J|Ef 7|HIEY HE HESAY 1013 174

S ¥ HE FAXE SAY 263 44 >85 dB Top 1(24.1%)
=38 E 3 HZ SAY 6031 842

X 2 HTAMY 241 25 >90 dB Top 1(35.7%)
nE SAY 212 48

Hr HE HESAY 24 1 >90 dB Top 2(21.6%)
+3 SMY 65 9

HA & HE SAMY 328 114

NS, -2 52X 2 BE3AY 17 5

7B} 22| A[dE X HUE HESAIY 2305 269

HiZt & - 2y SAY 386 45

A=E 7|A - FH| x| SAY 1218 143

UYZ, YT F U=t SMY 107 19

AYAE SAY 95 7

7|Eb g HE4HH| 82X SAY 4209 486

et HMI| SAY 1909 212

LHE F7HE SAIY 132 8

et S SAY 224 11

LHE Sibd SA 29 4

= SAY 244 26

THY, AU FHA R WY SSAY 361 36

/e H HE 3AMY 373 40 >90 dB Top 3(11.5%)
01F, B 3 g5 SAY 1072 143

428 85 SHE 21| SAY 187 32

I 9| J|Bt = OHR2| SAY 115 16

AEE RAIHE SAY 11 1

AGEH 2% 157 35

36



(B M-17) 20239x 714¢ BEFEMART I 2R MM 2R
o G D ASSE

MMl 27 AO AO AO
g =2 d &9 YIG6H) &9

HEY =2A 15116 1 2352 1 72.9 37
Z23E & HZ SAY 6031 2 842 2 77 12
OIIIE &Y 4918 3 621 3 73.9 26
JIEt 72 HEAH 2X MY 4209 4 486 4 74.6 19
7|Et ESAEE H4Y 3272 5 441 6 73.1 35
AR - Y8 ¥ 337188 UE dad 2595 6 354 7 74.8 18
EZ MY 2549 7 443 5 72.8 39
7|Et 29| NHE SXUHE TE3AY 2305 8 269 8 73 36
Ut M7| BAY 1909 9 212 10 725 43
7|Et HIZAE 72 MY 1648 10 206 11 74.1 24
UEE 717 - " M| SAY 1218 11 143 15 73.4 28
et B FH 7MY 1196 12 223 9 73.9 25
LH MAMAE ZRAAY 1166 13 153 14 74.5 21
0%, EfY 2 &4 A 1072 14 143 16 77.7 9
JIEb 718t =N HE MEZAY 1013 15 174 12 73.2 33
2 7AMY 951 16 167 13 725 41
HAY 2 |FAF MYE U= H4Y 569 17 100 18 73.4 29
Y, HY Y Hr HsY 551 18 43 23 73.7 27
Higt 3 - SA 386 19 45 21 74.4 23
w72 ¥ 2 SAY 373 20 40 25 80.8 4
EHY, AU A H U =5 MY 361 21 36 26 77.5 11
A 2 HE SAY 328 22 114 17 725 42
2, T2 3 2 SAY 286 23 47 20 76.1 14
T 9 A X2 MY 263 24 44 22 81.3 3
T DAY 244 25 26 29 78.6 6
I 9 NI MY 241 26 25 30 83.1 1
Ugt S BAY 224 27 11 35 72.8 38
T SAY 212 28 48 19 76.5 13
NS 34 3HE 4R SAY 187 29 32 28 77.6 10
HE™H 29y 157 30 35 27 78.9 5
ot 2, H 3 |AF RS HEY 146 31 41 24 73.3 32
x3 8y 136 32 24 31 75.9 16
LHE 7 SAH 132 33 8 37 70.9 46
0 2 J|Et HE DIRE SAY 115 34 16 33 73.3 30
3, YT I et SAY 107 35 19 32 75.9 15
AUAN SAY 95 36 7 38 73.2 34
As 3 A5S o7 SAY 73 37 14 34 78.5 7
+3 SN 65 38 9 36 733 31
XlEtxy A8 34 39 4 42 71.7 45
WS S41 M SA 29 40 4 40 72.7 40
HT AT HEIAY 24 41 1 45 82.7 2
oS FE 7MY 18 42 4 41 74.5 20
e, W- 2 22X #E HE3AY 17 43 5 39 78.3 8
SAMH| 7MY 15 44 3 43 745 22
AEE |AIEE SAY 11 45 1 44 71.7 44
7 46 0 46 74.9 17

OIISAL B S28H 7|F SA
=5

X G =9 7IELR 28X FE
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(E M-18) 37 AL A AZHIt FOIX} 5=

= _ T
R NS A B C
NERT 15 10 8
_ x| 8 9
S SITHZALR N - 5
OFMX| Xt - 5
g TR Z AR} 9 9 9
= 35} 14 10 6
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X 56 15 49

=5 149
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AA| apAo] et A5E 79l AZ5EE 8AIKE ARV IS BT ATElE
B A3 1229 HF AS40] 68.9 dB(A)(39.4~ 78.8 dB(A)E
p<0.05). 3 & F542 AR (Tukey B)
XM% o, FHA I o2 A7 7hofl= BAE
8AIZE AZPHEEH(TWA, time weight
average) 22712l 90 dB(A)= 25T Z15HA] UATHKE 1-19). A4S
22 PHZS AYstal B AFA 140 dB(O)E ZFste o, aFAjZo]
140 dB(OE =Iot= 347t 3132 7P @, +53(193), +23
(143]) wolUATHKE 11-20).

(E M-19) RE AWM X2E JHQI A H|w_8AIZH TWA H|d

e N = IE;'E} ESESAY == 8 4y P-value
=N 68 60.5° 9.4 39.4 78.8 0.001
T 27 68.9¢ 6.8 55.3 79.8

= 31 63.6° 8.3 45.8 80.5
HY 23 50.0" 8.9 30.5 66.5

* ANSZY AWLS UMK UM, B, 022 TR

H [1-20) 2E ABIAQ| XIS 740l A2 H|W O3 AS(dB(C)) Hlx

x|o N 7 %;_ﬁ ?i 140 dB(C) =1} 312~(%)
SIxH 956 119.0 11.2 693" 318/(3.2)
X 418 120.1 9.9 433| 142|(3.3)
= 448 123.1 11.5 733 193/(4.2)
S 23 121.7 4.6 03] 03]

* X|3|RE 183, WX} 513

39



A A9 AR Al ASSHRLS ZJolE H Y (p0.05), FRA 0]
73.7 dB(A)(62.2~79.8 dBA)E 7} =9ton, TE ZXoJA A& L&
71221 90 dB(A)S ZISHA= At} Tukey B AREHA Aih= A AMFA]
Aol ZTHKE M-21).

(E M-21) A 2%AM9| X2E JHQ1 AF H|Ww_8AIZH TWA H|u

%2 N BE Lo HAR AU Powke
ey 23 63.9°7 9.0 46.8 76.5 0.001
2% 9 73.7° 6.3 62.2 79.8

= 15 61.4° 8.7 45.8 74.8
B 8 41.6° 7.1 30.5 53.0

*AREY Z0E IEA EOHI(A, B, 0Lz A&

oo

(B M-22) A AHM9| X2 Q1 A2 H|W_I|TAS(dB(C)) Hlw

RN B2 go B E4 140 dBO) AT H4(6)
S 262 1206 11.1 193/ 125/(4.5)
g 173 1220 9.3 313 53/(2.9)
= 140 1223 104 283] 63(4.3)
S 8 119.6 3.6 03] 03]

* X2lAt 42], HEX} 82

B AMAY A5 el £84FL AolE HAT(p(0.05), FFHe]
66.5 dB(A)56.6~80.5 dBA)Z %%oH, 48 w2 7123 90 dBA)Z
2L 9l Tukey B AHEAH AoliE dxael B948 che
250l BAHOR GO5t Aolet BATKE M-23).
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(E M-23) B AHIMO| XIS JHOI AS H|F_8A|ZH TWA H|Z
x| N M IE;‘—'T ESEN 2|tHat P-value
SRH 18 58.7° 8.3 46.1 72.0 0.001
1x 9 64.2° 6.7 55.3 72.3
= 10 66.5° 7.1 56.6 80.5
HY 8 51.7% 7.7 39.2 61.0
*AEAY ZUE YA YIIA, B, 0Lz F&2F

(E II-24) B Aol X128 740l AS H@_MIAS

(dB(C)) HIx

2 N m giﬁ 2= 514 140 dB(C) X1} 514(%)
o 284 118.8  10.9 233 83/(2.8)
X 107 118.8  11.0 43| 43|(3.7)
-rs 194 1226 11.9 193] 43|(2.1)
SH A 8 1225 3.7 03] 03]
* XI3|xF 103], HOXt 133

C AaHrA9] ZFEEH Jfj9lA
dB(A)(62.8~74.3 dBA)E =o}, 4

&ettt. Tukey B AFEH

O A= O X]—O]E—

=L

RA(p<0.05), F+xZ°] 68.9

L= 71291 90 dBA)E 215 =

Y AsiAe gEzd

SAZCR oot Aolgt BEIe(E 1M1-25).

(E IM-25) C 29| =2H Ji

YA} o2 2] Ee}

21 AF Hlw_8AIZF TWA H[n

bS]=] N o3 g;_ﬁ E|AZ Z|CHZL P-value
=N 27 58.8° 10.0 39.4 78.8 0.007
X 9 68.9° 4.1 62.8 74.3
= 6 64.2° 8.8 49.4 74.4
A 7 54.6" 6.9 475 66.5
* MEEYE AUE EX YMHI(A, B, 0Lz 2§t
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(B IM-26) C AMAMQ| 22E JHQl AF Hlw_ITFAZ(dB(C)) Hlw

RS N Bt HE HAt &3 4+ 140 dB(C) =2 (%)
S 410 118.1 11.5 273[ 123)(2.9)

- 138 120.1 9.4 83| 62(4.3)

= 114 125.1 12.0 263] 102/(8.8)

L ES| 7 123.3 6.0 03] 03l

* XIZ|X}: 43|, HOXt 233

A

gl ASFES Bt YFARE B ASeE E
Skt Bt A5FR(dBA)T 33 A55E(dBO)S AYERE 25

E 2o Hidt 22552 70 dB(A) t|Tte g oAt AR 2oA=
o 225F0] 90 dBAYE o= AP AA=dl, U] H3H(95.6 dB(A),
28 33(94.3 dB(A)), XUI25(92.2 dBA), +F £%5(91.7 dBA)Lo2
ettt 13 AS5,E(dB(0)2 i S Algsty 2E ZYoA 140
dB(CO)E ZIsIAHK®E M-27).

u
1
b
o
j%
MN
I o
)
El
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RE RUg 3 Igom ?—*ormu} 25IFS 3
FRIALT, 1 9 YRIFS D%, EA, 7t I
4 97 2ges av—#owu} Je3 AMERAY 98
o2 e £UY IHE AU, EI, 22N, 2N
g oo aydY, FR4Y, TIRdes 2R
A, B4 00, AL TR, £I4EE
ASFFE(ABA)T NALSIBC)OE AYTHE £255S
th W £25ES BY ARE Sk AUTRANTE A
o Uiz 2R 9 ¥ 2 iy dr)uet AR fo5
W TEAS FEE B YRE SR SPTRARAS,
SiEAR ALl LA T o 97 D B DS 28R
EAH0E fo5tA BUHpC.05)CE T1-28).

=2
B
%Q M
Mol

lo

gy
o)
o
Lm

%2 Eﬂl r
Kl
[
ol
o

(U

(@)
= X

ol
l_lmg
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32 o\
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(E I-28) BE AYMo| HHIEE Yr A3 & IIAZ Hlu

. B AS(dB(A) I3 42(dB(C))

s ER ) T S g L
SER 63.1¢ 55.6° 47 .94 126° 119% 1228
S 67.8¢ 60.55 53.5% 1258 1174 1194
X% 56.3 57.2 56.0 121 113 121
RSN} 65.7¢ 58.3" 49 24 1218 1147 1174
EM Q9 62.8" 52.4"8 440" 1298 1174 1204
SHYZAMY 67.6° 53.1A 48.7% 119 113 116

* p<0.05, ** A= AE(Tukey B) Jg° x0IE ¢H

X A, B, C& H7|g

i YR, AR, A2 &S, 1 Y ¥ °* D BY, &5 S HUWl U7l U oYl

ACGIH(Q2024)°] w2, 134 7]&<Q 140 dB(C) 7|1&2 =343 o
A Ho 1S 2-83t 74% A %12,{3'_ U] 71&(MIL-STD-1474C)ol A=
140 dB(C) 2ot Aol disiA FE B3 (A E= AEMNE 2H&
SHAY FAntret %4‘54711% A0 i—.‘%"% AL AQtet Yt

}Oi'



S Aog 714
Al YErs
Day 3
119.0
121.0
123.18

o)
Y I3IAZ(dB(C))
Day 2
120.6
123.9
118.5%

Day 1
122.1
121.7
127.08

Day 3
54.5%
64.0
57.8

Of Hi

Day 2
59.3°
64.0
57.6

§

B AS(dB(A)

H|O[E{ 2]
Day 1
62.6°
57.6
63.8

.l

LR

o7} A= AL® UERTh B &A 9 B T

ABIN

(I 1I-29).

il

N O S & N »m T oo
OO 0 M NiN W -
— N «— N NisvT— o~ N
A A A A A - A — A
0 O m OoN NS N
DI 00 N — ©O© < o
— — — N N — N ™ —
— — A L A - A — —
0 O N S © © 1 FpH ™~
O N O N MmO O o W
— — — N N — N ~ N
A A A A A A A — A
oL o mH S
N © o 0 W —
< | O M_.u 0 0w % % Te)
<+ © 2 © © ™M™ D W o
R BIDRIEE S S N N
S 0RO WO 5 o O
m 2 <«
S © o 0 NS L - N
D O N © T Y 5o X
(ep] Lo © LO <t LO © o (<o)
* *
ROE MR E Y R
W o - M Bl -
om (@)

* p{0.05 =, AEAX™(Tukey B)
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A% 99

Z0] 68.0 dB(A)E 7 =9)t}.

o] &50= X
58.7 dB(A)Z A 3Ja}9] AL84%9] 49.6 dB(A)ET}

3}

=350 H

Ao 35712

kel

= O
QLI

{

i
N

159.5 dB(A)ET =34t

O AX<%0
o et

g

IE

63.8 dB(A)= HZAY] 697 &5

ol
A

4

KEI
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(E M-30) =2
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el oo
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Alig

54.9
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58.7
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ket

23 59.5

60.9

62.4
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x

63.8

58.7

68.0

31

58.7 19 60.2 26 59.8
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%
(435 dB)ET SiTh 2 AToIAE 5 A Aoldl] 35
SISk gtk SHAE, Fold E 4Bo] Jstd F& EFol okl
= al

(B M-31) D= AUMO| AZHiE HZ AS U mMIAS H|Z

3 A2 dB(A) m3A2, dBC)
X2 N (Z|THZD N (ZITHah)

o ey o o=
60.7 064.5 124 121

SRR

= TA 3B @7 @3 % (a8
70.7 65.9 128 122

Ch 2

= 0 @7 @3 B e a4
77.6 43.5" 135 116

X532t

ME 4 @19 was 4 (143)  (126)
65.8 064.5 120 121

ORI Q)

S 2 993 g0 B (29 (140)

=4 09 6 59.3 69.8 5 129 128

o= = (75.6) (70.3) (148) (128)

EDVESNS 5 65.5 74.6 5 117 124

(78.0) (78.8) (127) (125)

* o-value { 0.05
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2) &% AT £=9%97F 2%

O &2 W STU TGE WY A89 bl2
A Aol A AT 5 Uk £302E AR AH £, H 48,

Ato] A28 BAZ|(LTE, UHF) &< 181 Alo]dl-3Z
BA Aol g 4 At AYTEY BN FEE E1 &850t A9t
ot HE Y f-5o] IE Y AU AFSFES vt FES
22 AHolA 54 20 AS5E2 BF £5(76.0 dBA)= AlQsta
H5% 80 dBA)E ZFITh HE AFE 2 Hw /N ofFo] w2t
BARCE FYoHA aGFEY AolE HAUT Al aG(Aold, HA)9

AL, B 222 85.6 dB(A)NA 94.0 dBAZE, HIAL(Larma)S 90.4
dBA)A 99.0 dBAZE, TAAS(dB(C)Z 102.8 dB(C)°llA4 110.0
dB(O)Z F7FIAtKE 11-32).

(B IM-32) A4 xpHo| E M R0 M2 5 X7 A34+F Hw
A 1 2 3 4 5 6 7

. Op.(N) 4 17 18 14 18

Clo.(N) 18 16 18 14 17 16 16
] Op.(N) 687 823 839 883 940 - -
= CloN) 458 76,0 817 817 856 806 851
o Op.(N) 826 873 928 932  99.0

Clo(N) 550 815 860 860 904 924 965
» Op.(N) 99.3 1005 1040 1025 110.0

Clo.(N)  80.0 96.5 99.3 97.0 1028 1049 108.1
* 1D HEAS, 20 FHAS. 30 MO[RETIA), 40 AOJRI(REA), 6 SAIAF, 61 FEY|(LTE),

7: 2HX7|(UHF), Op: open window, Clo: close window
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oo
10
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P
mjo
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5
1

R

252 717+ 91.0 dB(A), 107.5 dB(O)Z 7FF &=9k3, HIXK(88.7 dB(A),
103.8 dB(Q)), Aret722H84.5 dB(A), 105.3 dB(C)), A¥JxK84.3 dB(A),
100.6 dB(C)) <=oldtt. F+FAF, AR UAL, SHYRAARE AlS] |55
AFE MEoto] AMgStal Qoug At Xk FF A4S 2o, 1 9

Ao 2 BHoR AH Axdo] FHsol YAKE M-33).

(B IM-33) &% xtzo| ME ZX L300 et 23+F Hlu

—Jl\—tclar A I'%I- N I—eq(dB(A)) I—Cpk(dB(C)) |—AFmax I—AFmin
TaAt 3 75.4 94.3 80.2 60.0
ARt 3 91.0 107.5 96.4 67.0
=YXt 2 74.8 99.3 81.2 62.6
LR 1 84.5 105.3 89.6 69.8
QITXI X} 1 77.3 95.4 82.3 49.8
JHI2LRt 1 73.6 93.5 77.4 54.0
NN 2 84.3 100.6 86.4 59.7
GOt 3 88.7 103.8 94.4 64.1
SIHZALRL 1 79.7 97.3 86.6 65.6

A714 Ateldll 452 W5 80 dB(A)E ZIet9liL, 90 dB(AYE X<t
Ae] Bat £5T HAAZ P AFFTFEAH99.3 dB(A), 115.1 dB(Q)),
A#2H92.6 dB(A), 107.5 dB(C)), Hl-2xEH91.3 dB(A), 107.1 dB(C)),
T-22H90.0 dB(A), 103.7 dB(C)) eIt A#AS] %, At AF=
Mzt oLt Hxpa] Atofsllo] 4~57] A flofl F2E o] FlolM agpio]

= JoE AmEKE 1-34).



I gz

(B IM-34) A% xp2o| M2 T7|A AlO[HIOf CiEh AZ4F Hlw

igil‘% N I—eq(dB(A)) I-Cpk(d B(C)) I—AFmax I-AFmin
TaAt 3 88.7 103.3 93.1 67.2
ARt 3 90.0 103.7 91.6 83.5
=HIX} 2 82.6 99.7 86.4 72.1
LR XY 1 99.3 115.1 105.2 94.8
QHHX|ERt 1 86.5 102.4 90.0 83.1
JHI2LtRt 1 91.3 107.1 95.7 60.0
NN 3 92.6 107.5 96.3 57.8
Xt 3 85.8 101.5 91.4 70.0
SEHZEALRL 1 86.8 100.1 89.8 62.5

Aegol] A2E wHA| Aoldle] ¢iX]o] wet £89) ZfolS Byt T

7390 e 4] Afeldlo] = hRo] 9Igl] tEe] A84E0] 84.2 dBA)R
Vg dokm, T2, Aokras), B9a% 5 RE4 Aoldo] A
Z ofso] QJol7] WEo] FRARTHE B8 480 BT YTHE I1-35.

(B [M-35) A4 X0 OE ZE(A ALOJHIO] TS A3+ZF H|W

AR N Leq(dB(A))  Lenk(dB(C)) LAFmax L AFmin
TaEAt 3 84.2 98.0 88.6 64.9
N 3 93.6 106.4 98.6 65.9
SHIX} 2 87.3 101.8 93.7 67.6
SIEEE SN} 1 91.6 109.0 97.4 68.9
INEPNS 2 88.1 103.0 91.5 62.3
HIOX} 3 86.7 101.1 91.6 70.4

BA aF2 A7 Ao, HEA] Atoldll, BAS Al AEAA 1
A2F55ES B AP B A% 9 I3AS £=F0] 103.1 dB(A),
123.1 dB(OE 7P =%at, 4ebx22499.9 dB(A), 114.4 dB(Q)), F+2A}
(96.7 dB(A), 111.1 dB(O)) =°|3toH, SHRARFZE 88.0 dB(A), 102.9 dBIO)E
71 WOITHAE 1M-36).
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(B IM-36) A% X0 ME SAMOIH, )0l st AZ3+F Hlw

—)lk—tclaril'ol- N I—eq(dB(A)) I—Cpk(dB(C)) |—AFmax I—AFmin
TaAt 3 89.6 104.4 93.1 69.7
ARt 3 96.7 1111 99.8 63.9
e 2 90.8 105.7 94.8 73.7
LI XY 1 99.9 114.4 1041 73.9
QHHX| Rt 1 8b.2 103.4 89.9 51.8
JHI2LRt 1 91.9 108.3 97.0 54.0
NN 3 103.1 123.1 113.4 62.3
Xt 3 92.2 108.3 96.9 69.8
SR AR 1 88.0 102.9 91.0 61.9

=
24

O 259 AMO[A AZ0f st 1/3 SEEHME 4

gjo

AHF 2}2F0] 271A] Aboldl A4S0l wEAT AH7|A] AtolHlo] AS YL
A 7MY w2 Fu 992 800 Hz2 HE[AF} A7]|49] g
Zr 3 d
o

ulo

A2 134 22 42 88.3 dB(A)QF 102.2 dB(C), 88.9 dB(A)2+
104.0 dB(O) =&°lth. 7MY =2 Sk 99 di= 800 HzE ZH7} 89.3
dB(A), 88.1 dB(A) &0l or, BolHd2 AFut A3} 1u}t oA =
HEA] Ato]dllo] Z7]4] AfolflETh AZ4Eo] L3, 200 Hz ~ 1.25k Hz
FHol A= 27kA] Atoldll AgpEo]l FAIATHKE 1M-37), [T1™ 1I-71.

(B MM-37) AU X[Zro| 271X Atojal A0 5t 1/3 LEIHUE ASEM

NI Leg Lcpk 100 400 800 3.16k 4k bk 6.3k 8k
24 (dB(A) (@B(C) (Hz) (Hz) (Hza) (Hz Hz) (Hz) (Hz) (H2)

DEA] 88.3 10256 525 640 893 720 711 719 655 615
H714 88.9 104.0 481 63.7 881 63.8 59.0 54.7 50.0 45.1
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100.0

80.0
60.0

40.0

20.0 -

0.0 -

B D EAm M XA

[22 m-7] A% XK2o| 271K AlOJ AS0| Ch3H 1/3 QEPME AN

O SAl 230 CHst 1/3 SEIEHE AZEA

Bl J—E— MG Al SAL (ARl FA)ol Higt A2F 7T Aol
M 5L 235452 AFAK103.1 dB(A), 123.1 dB(C)RLL, T-F2H67.2
dB(A), 78.3 dB (c))7} M R Y 450] A o}%}. Foped 7
2 £35S 2 99 w+ 800 Hz ol AZFu} JgH )
I3 FHY AZSEo] EQITKE M1-38), (17 11-8]

(.u. ]]1_38> AHI‘ hé'

Al A0 CHEH 1/3 SEIEME AZEM(EE W)

KI‘% Leq LCpk
7  (dB(A) (dB(C)

100 400 800 3.1bk 4k bk 6.3k 8k
H2) (H) (H) MHz2) Hz2 Hz2) Hz2) H2

F2x 672 78.3

XX 967 1111

XIZxt 103.1  123.1
Xt

92.2 108.3

416 52.6 68.7 50.7 488 49.8 446 411

50.6 81.0 93.8 823 80.6 803 76.6 73.7

68.2 89.3 1(;1' 97.1 956 91.6 884 82.0

51.4 752 929 76.8 743 71.7 69.1 65.2
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80.0 —— 441441

60.0 —— EEFIAdlAEREEE

40.0 +———

20.0—111 EEEEEEE - -
O-OTI T r T T T T rr 11 1 1 T 1 17 T T 1

N N N N N N N N N N N N N N N N N
T r r r T T I I I I I XTI T T T T T ©
N © 1N © O LM O ;nm 9O o ¥ X X X X X X
N N 4 B 8 N © o & © ! N ! o 0 1 Q
3 - - & o n 0 — P
- o —

m S Atm =Xt X2k HEX

(33 m-8] A% xiH Al 230 st 1/3 SEIEME AZEM(EHE 1Y)

FA7I(LTE) &Fs Al &35F0] & g2 A2*KH85.4 dB(A), 108.5 dB(O)),
8] 2HEXK85.2 dB(A), 111.8 dB(C)), AFFEZAK85.1 dB(A), 109.9 dB(C))
oot SHRAL A5 ALty BE AFOA LS $£F0] 100
dB(O)E ZIsHHKE MI-39).

(B N-30) A% X0l M2 SHI|(LTE) ZHS0| U3t AS4E Hlm

AR N Leg(dB(A))  Lep(dB(C)) LAFmax L AFmin
RPN 3 77.0 100.7 88.8 52.6
TAXL 3 81.1 105.3 93.8 60.9
SYIXt 1 83.1 104.2 92.9 63.5
AT AXE 1 85.1 109.9 95.5 66.4
UFSPNFEINS 1 76.2 100.9 88.6 45.0
|2 EX} 1 85.2 111.8 100.4 50.8
SN 3 85.4 108.5 96.6 551
HIEXt 2 77.3 104.7 89.3 66.2
S ZALRE 1 741 97.8 85.0 46.7

o
B



I gz

FR7|(UHF) s Al &2550] & ZA7FS +52K91.2 dB(A), 111.1 dB(Q)),
AR FZH91.1 dB(A), 114.0 dB(C)), HERAAH88.9 dB(A), 112.0 dB(C))
$olqitt. BE XFFoA m3AS 50| 100 dB(C)E It MM-40).

E IM-40) A% X120l M2 FH7|(UHF) 230 st A3+F Hld

2R N Leq(dB(A))  Lcp(dB(C)) LAFmax LaFmin
= 2 91.2 111 102.1 50.9
AN 3 77.3 102.6 91.5 60.2
SYIXt 1 83.8 106.9 92.7 65.3
AR} 1 84.7 110.0 95.1 65.9
FSPNFEINS 1 91.1 114.0 103.5 46.7
HH|2YRL 1 88.4 109.8 99.8 50.4
ISEIPNG 3 87.4 108.3 97.3 54.8
TRt 3 82.5 107.1 93.9 64.3
S ZEALRE 1 88.9 112.0 101.1 46.9

O T g

ASYUES UK 2 AHY BF Z
HE|AE, A97], 47|, o154 HAY], A7), ARJE, Ed Folqdrh
B &550] 100 dBA)E A6t AHle d471(100.2 dB(A), 59
A71(102.5 dB(A), A2171(107.9 dB(A)olH, T4 F50] 130 dB(OE
235 72 AulE 223(138.2 dB(C), tHIE(133.6 dB(C)°lIAtt. HE
71€1(83.8 dB(A)), F-474H]|(84.8 dB(A)), o524 LA7]|(83.9 dBA)E A<
3t RE ZAE7F i AL 90 dBA)E ZISIHTKE MM-41).

I
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AS & AB0]| DSt AASHARZ|HOr - ZAMO] AdimDe) A —
(B M-41) M 3= ZH|o| st 254F Hlw

X AH| N Leg(dB(A))  Lep(dB(C)) LAFmax LAFmin
A 2 100.2 115.8 103.5 90.7
SHEHY| 2 102.5 116.6 104.5 77.3
EOo= 2 103.7 138.2 118.7 50.1
[ e=FS 2 95.7 133.6 108.0 51.0
HE|AHY 2 83.8 98.5 86.3 57.1
Me|7| 1 107.9 127.7 111.6 102.7
FYEH| 9 84.8 104.5 88.3 80.5
OlsA] &H™7| 2 83.9 104.3 85.4 81.6
HHY| 4 911 113.5 97.3 79.8
MRS 8 96.2 114.6 99.3 83.0
HH & 3 94 .6 111.5 97.5 70.2

O 5 YAy M= AZ2F HIt
T2 9] s WHA(Y=, AR, viE ) meEbN ASeE vk
U3 NS AGFE AU RE 21E, ohHE0] AAT, B/ FE oINS
AREote ofojAx oo ZFFTHIE [M-42).
(B M-42) 73 A0 M= X HH|0 Cfst A34+F HjW
T ZH| N Leq(dB(A))  Leo(dB(C)) LAFmax L AFmin

U gAl

ZEOx 2 103.7 138.2 118.7 50.1

0= 2 95.7 133.6 108.0 51.0

0 [0 Fal 1 115.0 128.7 117.2 72.5
QR BrAl

SHEHY| 1 113.6 128.7 115.3 99.2

Q|7 1 107.9 127.7 111.6 102.7

FYUEH] 5 91.6 110.9 93.4 88.8

Ols4 HH7| 2 83.9 104.3 85.4 81.6

HIOlE 6 95.6 115.7 99.1 84.0
HHE{2| YAl

Jz2elH 2 100.2 115.8 103.5 90.7

SHEHY| 1 91.3 104.5 93.6 b3

HE|IAHH 2 83.8 98.5 86.3 571

FYUEH] 3 80.7 97.9 83.1 74.7

HHT| 4 91.1 113.5 97.3 79.8

HIOIE 2 98.0 111.5 99.8 80.3

HH & 3 94.6 111.5 97.5 70.2
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E [[-43) 75 @A) M2 X 3| 359 2347 HlI

= e e o]
A R e N CE N T e

N 3 2 2 2 2 2
Leq(dB(A)) 112.3 98.0 95.2 81.7 95.2 81.7
Lcok(dB(C)) 128.0 1115 114.0 994 114.0 994
L AFmax 113.9 99.8 98.5 83.5 98.5 83.5
L AFmin 93.7 80.3 89.2 78.7 89.2 78.7

O 371287 87| T4 A2TIt

371857 FAA WiFASL 47.2 dBA)E ]9 W& £Fo|Qa, FA
7719 AF £82 79.9 dBAEOM, 37158719 FHE 8718 AAL

0 AL4F0] 104.9 dBA)E =41, mIALS $£F2 123.3 dBO)AHTH

(B II-44) HHE2| LA0| M2 X U0 HEt 2Z+F Hlud

T | N Leq(@dB(A))  Lepk(dB(C)) L AFmax L aFmin
HiEA S 1 47.2 86.4 63.6 31.6
SHUS7|HA 2 104.9 123.3 111.6 83.6
A A2 2 79.9 107.4 92.9 72.0
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V. 97+3%

1. 44Y MM E58 A5+

U2k

il

A

2 AFolA= 2018~20229 AAAY Aol et AAH S 2
AR, AA ¥ ARG 424,345 F 90 dBA)E 243t A|BSE
,85871(0.4%), 85~90 dB(AYE =3 AlE4+= 26,17871(6.2%)°] .
A AA AEF F 85 dBA)E A3 A|R9] H[E&2 6.6%% =T, 1|+
BARIRPAEAATHU(NIOSH, 1998) AtolA= ml= HAY A ZEAY]
oF 15.6~24%7F 85dB(A) o4l Ago] k&= ACSRE Hristal 1o,
Luteto] BlsA &2 & AU} Seixas(2011) AFAE AL FA
LEAE LR AJSEE #5519 AFE FHIA=, Bt AS55TE0|
87 dB(ARoH, Eutete] A-Y Bt AZsso] He E2 52 Hol1
UATE o] tigt =&7|E2 A7ttt ApolE Btk FUolA= &%
E7|%0] 90 dBA)ER 5 dB A-&)olA|9t, FHANAY A3 IV
85 dB(A)(ER 3 dB #&)olH, u]= OSHAY =&7|&2 -Fuatel ZA|
NIOSH9| =&7]%2 85 dB(ER 3 dB, TH u|&-&
HE B9 £A35FE 47 vad 4 gle AL At

Lewkowski(2018) @olM= 36 &<t +E 1071=9 A4d &4
A+ EHZ AET 27, A4 SAF LEAE AE

{

—_

HeoA

ke
Kl
30,
kR
o)
)
l,
o)
do
il

.l

2 A7 ol e Kol gt £ ATo) AL 201819 BF A85Eo]
75.7 dB(A)o Aol 72.4 dBA)E Y Fa A1E Holx
QoAct. AHYS] B £S5ES THa AOIAL R £845S HolAi
A 2= 2012900 9780llA 20228 % 0fl= 79087HA] S7tst
gov, EXARAN U4 F AP RBARC) 47 20189
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22,45474(12.4%)°14 2022 == 52,146H(18.3%)C.2 Z7Iol¥ o,
AP FrAdZHDy) ¥l 201830 B[sf 2022¥ k== 28) o4 S/,
TJA A0 2 QISE HHEAE oitsly] QoA+ 1aS AYS ERlsty,

ol mZ HH Ho =Pt vieo] Was| Hnt

T2 EE A%CR /R e thE AAARKET, HE, 29 87
7% AL 714 4 AHE AR A AlFohs AldEEsS Wt
AEA7E A8 =314 AgS Adsta, A7 Af9 714 FH=
SAE S o 1 Ak A 8ol wet Attt ol 2 BRgi
A5l digt AAAFEA Al=2SsE Bt 29.273064 F4

2 A29] 0.03% T=o|et. 58 F3
NES 5 90 dBA)E A6t A&+ 8%7(5.5%), 85 dB(AYE ZTsh=
W g 22552 78.9 dB(A) (77.0~81.7

o ol & 4y

A HOE
>

o

o

Mo

of

A

19

—_
N

(@)Y

&

S,

20,

[o

_

Y,

2

o2 o
rN

2

w
rl“

dB(A))°] it

=2 AFo] YAt AAHEE 4 & dH(103~113 dBA), FH
ZH7] (102~111 dB(A), E3E ZJE AH (99~102 dB(A)), T
A7)& (88~102 dB(A), 2HE &37] (101 dB(A), EX=A] (93~96 dB(A)),
& BHAl= 7|A(Earth Tamper) (90~96 dB(A)), Z#?1 (90~96 dB(A)), s
(87~95 dB(A)), ZHo]t](Gradeall) (97~94 dB(A)), B4 EHE (86~94
dB(A)), Z271(84~93 dB(A))(CPWR, 2023), 22 &H](96.4 dB(A)), A=
28] (92.9 dB(A)), A diw =F( 102 dB(A)), A= 1215 (97.2 dB(Y)),
AZAF 1219197 dBA)(Kim et al., 2017)7F AQIh o]AH A H|=

oo olo

SHslE eALO} FH HYA EF £ £80] w2F 5 Jonz
Aot HY RoTS 28 AL WAL 1en, TR ol 1AL
Ajo] 312 % ol A WS AZ 3 T Wart 9o, oo e



A -

S ZAFITE. Lewkowski(2018) AFoA= 44
20 H7F 88.2~90.6 dB(A), EEA HA= 93.5~102.4 dB(A),
+RAA= 78.5~96.5 dB(A), AAR} &AA= 91.6 dB(A, 93.0 dB(A),
SAAE 80.0 dB(A), 87.0 dB(A), & A= 89.5~92.0
dB(A), Z1dold &-AE= 79.5~97.0 dB(A), F7] S4A= 89.8 dB(A),
101.0 dB(A), &7 2HX= 87.5~98.1 dB(A), Addoln HAE=
90.3~99.5 dB(A)Z ZALE AT}, Neitzel(1999) FoAE F4H] LA
B £254F0] 83.5 dB(A)72.7~90.8 dBA)FLSH, 90 dBA)2}+ 85
dB(A)E 25t B 42} 6.3%, 41.7%= H11E 1, Neitzel(2011b)
AFolA = S A Bt A35F0] 80.5 dB(ARLH, 85 dB(A)YE
ZI5k= HZo| 11.4%aL, AA7A 2284 4= 91 dB(A)SIH. Sinclair(1995)
Ao A= ZH A AT (dogman)(90.8 dB(A)E H7ISIATE. Legris &
Poulin(1998)2] QA Lo|A = aﬂﬂcﬂ AR &S] HEe7E 74.0~97.0

1 o b Y

e (m B Hd
N
=

BN BANAD, AFAE 0 L858 A A 2802 9D, T3
DA Al AR wﬂvﬂ 424ES FY 4 Aokn Agsoct

24 9 434G ARAY £F ALYt 2B HAY 72 5L
AHE BE-9E 59| 42S E_E.E}E. 5o WA FHATAY A3t

WAL A4S AL ; TS S AABES
Tt 23 9 A4 AQY £ UF FYAAZY ARSE B 5.67
(549 ] 280l 9lon], AMY A 59 A AR 0.01% Folgic
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59 F4 A7 F 90 dBA)E 2ok Almae 107(35.7%), 85 dBA)YS
ZIot= AlgsE 5A07.9%e°lH, 59 Bt A5 83.1 dB(A)
(61.5~88.3 dB(A))°]3ich.

ZA 9 A3 3 29 2ARE 23 A3 4 HEZO] Yyt AS5FE9)
oL 87 9~90.8 dB(A)(Lewkowski et al., 2018), =22 82.4 dB(A),
o_ 0O

85 dB(A)olA L, o] dFofA 85 dB(A)E ol HIES 33.7%(Neitzel
et al, 2011b)°I3Ath. Kang(2023) AFolA TAF9 B LoTEs
93.2 dB(A), A&L 87.7 dB(A)L, Kim(2017) Aol A= SFFL 91.5
dB(A), A5 83.7 dBWE F A+ 4T H 459 A7}t fAkekd
H AFoAE 59 w3 &4 AL 28707 WA U9kATH 90 dBA)E
23} H] 8L 35 7% E=9th Kang(2023)9] oftE AM @R oA A
377 % 19%8(98.1%)°] 90 dB(A)E It L, 45 10% T 18(10%)°]
90 dB(A)E =I5t Park(2020) AolA 285 4 59 F8 k&
FAAAZ 250 gt =& YFo] It AFdt

)

O OfIfE #HEH

oFtE AAHAY AZof it AASAEEFT AESE Bt 26,8104(GE
4 134,0527)013 01, AHY AA| 59 +4 Al749] 31.69% <=0t
59 4 A& F 90 dB(AE 28hs Alas= 18371(0.1%), 85 dB(AYE
ZWste AMEae 7,3747406G.5%)°1M, 59 Fdt A2 73.9 dB(A)
(72.5~75.9 dB(A))°I3itt. otE AM 9] 9ol F7go] thdstal, ZF F7
£ 25503 9 3 A%V dad) Bl
Fernandez(2009)9] 7ol e olfE A4S 794 33 EH, 712
4 72, HE 2}, 2 9 g 2, AEE7], v, v, S 2,

23 9 oig 3 %o ZAESHE Y m)el whet £2WAE Sk
AA AYY T2A F 80 dBA)Y £S5FEL 2T MSL 67.5%0191T,
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87 dB(A)9] AZEE 2T HIES 50%E AT masg AX
71291 140 dB(C)9] 3 H]&L2 27.5%(11%)o|H, 49 F2A= 23t
AL YT i 23619, 78S UHE FA 3R Zsigo,
FETE ARESto] 2P ZEAE %A g2 ZEA] H|oA AG5E0|
=0 AFS Bk Ali(2011) AF 2L Fernandex(2009) &2t v*}
st AA AEY S22 F 85 dBWY ASSES IS HE
06.7%°11L, 90 dB(A)Q] &ZES 2T HE2 61.9%E ZA}ENE}
0343 #7221 140 dB(O)S] 23} Hl&-2 28.6%(0%8)°1H, 189 L=A=
=2t ARJollA, 2782 7|2 H T2 FAF ARIolA, 2782 24 E B AQjo]H,
ofiAs AT =iol AdFSHA Lokt AP BSH Ao =
=

=

=,
A
o
1o
2

(i mx @ ofN
EQ mlO F‘E

R D S o)

O LHE R7|HjM ZA}

i
E
Ofm
ga
Okl
>
2

A4 AA EFolA A7 B :g—]\]'(ﬁ’\:‘ Lﬁl‘i— 247]13]]/&% ZA T}
SAIFOZ BT 4 ot 543 B9 4 Aes EFE A7|EjA

SAFE2 12674(0.03%), LHE A7) TAFAL 3,3617(0.79%) 2.2 A=At



0 dB(A)2} 85 dB(A)YE It H| &2 W A7aiA SAIT dut A7
lﬂ} 2 2+ 0%(07), 0.8%(237)2F 1%(26274), 7.8%(5387)0]31tt. Bt
23452 YR A7eA FAREel 70.9 dB(A)67.1~77.3 dB(A))°I L,
vk "7 FAFEL 72.5 dB(A)(71.9~73.0 dB(A))°]ct.

l

A7150l tigt 23S 2ARE 23}, A7]59] Bd A55E2 82.6~87.7
dB(A)(Lewkowski et al., 2018), 80.4 dB(A), 85 dB(A)(Neitzel et al.,
2011b), 76.3 dB(A)(Seixas et al., 2001)Z YEFIFTE Seixas(2001) 93t
A= &Y WEE AlRHeE FESt] BHrbstled, Y W=z
AAoly AolEZ Alstol| w45 HOH = T= 24(89.7 dB(A)), A&
S5 ARESh= 2FU(88.6 dB(A)), F DH|E F7tollA] 2R4(88.1 dB(A))°]H,

B 2eE2 WA, Aes —F&%%L e 2 &55E0 =E5e
AZ gl & ot & dAFolM e A7)0 aFeE 52 w4 AN
Td9AE 90 dB(AY] aerES 28K AT, 2 Wk AU
2] w2 2arEe 29 A2 9y 3olA 2dd qigie=d, 47152

44 AAdolu AlolES midshe Aol ez duH 33t

@al, oo mEtd AgkeE £F0] B A2z Held.

HHZA AABES it )
Ay Y W g BF AR A% tE AYRASY ARG B
83.271(5" +4 4167)01eH, AdY A 5?_‘ 1%

FZo|9tt 5¢ F& Alg4 F 90 dB(A)E 2IsH= =
85 dBA)E zdst= AlE4E 537(12.7%)°1H, %ﬂ Bt ALLZO
77.5 dB(A) (77.2~82.8 dB(A))°]tt.

=9 =woA EE LR i &5 B 23t 33 A=,
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2849 HTE 86.0~92.4 dB(A))(Lewkowski et al., 2018), 61.6~98.0
dB(A))(Neitzel et al., 1999)2 H 115} 93, Neitzel(2011b) AFoA=
Hi £35F0] 83.7 dB(A)°IleH, 85 dB(A)E ZIFst= HEo] A Hiv]
41.7%= EFRLTE

O A= # #&5= oidl SAY

£ 2 755 A TAREY a0 it AAREEAH NES= B
66.27(5"9 ¥4 3317)01eH, AHY AA 59 +4 A=49 0.08%
FZolQlth 59 F3& AlgS F 90 dBA)YE 2IBE Algss 87A(2.4%),
85 dB(A)E ZIote= AESFE 627(18.7%)°1H, 5¥ B ASFES
78.5 dB(A) (77.1~81.3 dB(A))°] it

AFH AR 9 oA ZAdt Tste] 3719 =E= HESISAL, Savage(1998)
AolA= 93.5 dB(A), Li(2016) AtellAl= 91.9 dB(A), Lewkowski(2018)
ATolAE 84.9~97.1 dBAE HE A7olA w2 ASFFEE Hol2 Ut

O HA A IE SAY

HA 2 FE FAGY A0l tist AYPAEEA AlEse B 25.224064
4 1267)01leH, AAMY HA 59 F4 AlZ49] 0.03% F=°|dtt. 59
2 A& 5 90 dBA)E 2Iehe AEE 193, 85 dBAE Ziseh=
Nafl 1240.5%eld, 59 BF £2S5FL 72.5 dBA) (65.8~74.8
dB(A))°]3ict.

Kang(2023) dolA FE530 WAE3Y B 2a5wo] 42 84.9
dB(A), 83.5 dB(A)E FAME oW, 90 dBA)E 2I3t= AlRE Qlglou,
Wit A25PES B AFEG 24 Yetgth AW F9e] =RoAE
A, 3 9 P39 H £255F HY= 84.9~97.1 dB(A)(Lewkowski
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et al., 2018), H]A A= 91.7 dB(A)(Savage et al., 1998)Z 90 dB(A)E
Zsto] 2 Aol e A3E Hoh

O Z32YE U B BAKY

ol:

ZIYE 9 HZ ZAY &3] it AFSHSAH AES= B
350.474(49 4 1,7527)019eH, A4A AA 59 +4 A8, 0.41%
FZolqlth 59 & Alg4 F 90 dBQA)E E2IBM= AlgaeE 1157
(6.6%)°1" ZA]| 90 dB(A)E Z3 H&Ql 0.4%ET w2 FFol|9or, 85
dB(A)E 2ot AlE4E 2517(14.3%)°19 1, 59 B &F5eE2 77.0
dB(A) (75.7~80.1 dB(A))°] 1Lt

£3E 9 T AT TE =5 78S AESTE 23 E FIRL]
A2L4FL 93,5 dB(A)(Savage et al., 1998), 92.4 dB(A)°|glon, HLS
23 FREE PR £235F2 85.6 dB(A)F AL, T HAIY YAE
15H= ZFA= 87.0 dBA)OIATHLI et al., 2016). BEF2] £224E2
82.3 dB(A)(69.8~95.2 dB(A))°l™, 90 dB(A)2} 85 dB(A)E ZI5H= HIE-2
ZY7ZF 9.1%, 30.6%%2 YEFFI(Neitzel et al., 1999), Neitzel(2011b) 97+

oA 84.47 dB(A)°lH, 85 dB(A)E ZIsh= HIEO] 48.3%= UERT.
FUY AT =7 28N E L3 AETol wellA Brbetda, 1 A
FE2 FARFAT. Kim(2017) oA s 38 4E39 AF5E0]
27y 89.1 dB(A), 90.2 dB(A)R1L, Kang(2023) AFolAE 88.4 dB(A)

3 dB(A)Z YERITE Lewkowski et al.(2018) dFojA= ZITE
6%%91 B AF5eE9 W9l 87.3~94.5 dB(A)E H st A%t
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(6d 3 88374)0 o, AHA A 5?_1 2 849 0.21% ol
549 =3 AE4 2 90 dBA)E ZTek= AlE4E 770(0.8%)01201, 85 dBAYS
Z3oh= Ali#b 697(7.8%)°1% 1L, 59 B AFFFES 74.4 dB(A)
(73.3~75.7 dB(A))°]}ith.

3T =9 =woA B 90 dB(A)E 2I5h= 2HE HAuH:. B 2 Al
dHE oA Adshe 497 g2n, old A &M w2 &5
=2E 7FsA4ol . Sinclair(1995) dFolME sty s ZARE]

B A24F0] 98.8 dB(A)ZE YENL, Savage(1998) oA ZIZE
i ZAA= 92.9 dB(A), Li(2016) @olA= HE HAAJQAS] Hd 4o
%o] 94.1 dB(A)E YERTY.
O MMYUTA L SXZEH J|x 2AY

—

ATAF RS2 7|Z2 SAIY &30ttt AdSEEA AEse
2021dkof AAJgE 570] ARG o, 85 dB(AE It AlEE AT
ShARE 2#WO] Iy W 9] =FojA 85 dBA)E ZIole ZIE HYTh
Li(2016) dAtolA= o ol XA Z SA & TES e )Y
235452 88.3 dBAFY, FOE OXJX}(OHE’% AR5t= A= 91.4
dB(A)E YEHen, Kang(2023) A-olA et ZArdAEe] A543 85.6
dBAE EI1EUct TLFA Al =2 THAZ0 =22 4 Q= FolE=
FTHALSTE B7F Yo R AtRdH

O 1 9 7|Et A= OiF2] SAIY

1 9 7Er AE v SARES] 2ol Hiet AJRESE Almre Bt
926.67(54 4 4,8137)01eH, AEY AA| 59 2 A2 1.14%
F2olqlth 59 A AlES F 90 dBA)E 2Iots AlES= 3471(0.7%)
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01911, 85 dB(A)E ZTst= A2l 3857(8.0%)°]21, 58 HF AL
—’Fié% 73.3 dB(A) (70.9~75.6 dB(A))°]I3dTt.

vt AAA =AY Te A+E FE 5kt Lewkowski(2018) Aol A
e ZEAN] e Bt &35 HAE 84.2~92.9 dB(A)E KIS},
Neitzel(2011b) dtolA= @ LEAY Bd &55F0| 82.7 dBA)=
HI5E31a, 85 dB(A)E sk A=l HIE0] 33.2%= UEWh 11 g
Neitzel(1999) tollA= 83.3 dB(A)(64.8~99.3 dB(A)), Legris & Poulin(1998)
Ao AL 90.0 dB(A)E B1strh 2 dAoAL 1 9 7e AL npRe
A2 ERstloy gl HAd SEA: B A EokollA dstar

oM, He WY £g5ES Holn AU

<]

F

ARTRAE WA Ao B4 JRb0] WS F1, e ee] A&
==
[e)

stel et g FA0l WS oIRE Eek 230l Asa

HSFelal ol F T It E s w2 Wol7t vl & 5480] qlof, IhAQl
8AIZE 4 2P 7te AASte B¢ LT dE 5% A2 AV At
Daniell(2006) @7= v=< 9719 AFAA, A 75, =2 A4, 3%

Ax, 7154, B 2 Q& 7H, FAF AE, AAd)NA 209 9t &=
wE4ET Jeuz eage] Y8 dEld BAsEr. 5 4714
TEAY A4 Y Wihs Y JYEE Z2OH0] F-A7H0A
Aoz ALEA] I AU} Kock(2006) AFolAd= 19909 lmb=ofA
AARE LEA AY ot A daidS gRlst] HsiA ddds 2otst
1178 ﬁioﬂ g3t B4 425432 gUist 231, 1 AL84F0] 82.8~87.9
dB(A)°l L, AHEYZ 85.7 dB(A) &L= 90 dB(A)E Z¥sHA| sk

1E]A Fofst LA 7882 "l E FYAAE AR Ad A FA
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2Rt B 4% FA 2Egun 39U A¥Et 4 HE 27
(OR 3.93, 95% CI 1.27~12.5)3F31L, 80 dB(A) o149 &30 =&H =22t
Ago] PAed gUEt e g He 74%9) YRS} ST
ZAFEIQ, 85 dB(A) o149 28] 204 ol =29 B9, 35 o4 3
£A40] Z7HTHL BT ol 80 dB(A) o149 480 WAIsH:
AARoIN A} LRSSk, a0 e AAeEZAo|

1]
- O =
= ¢ FHeR A2 HEAY a0t lva wdnt

AtolA 1T A= A FRFolA 8T & Q= AR A EA 5=
AZAE =29, oW =4, 938 & A 4ot 5) Y € SELSH(EEA
As S 5)° et FEPeEE T2

Daniell(2000) AolA= =4S Y EoE 94 B Hotof gt
A} 2HgEo] Wotbr =Y "a/do] Uty HISHT

Fernandez(2009) QoA = tiFE9 AMY S=2A4= Y HIFE
2RE5ER] oar Il QIAEE Rotthy B Sk}l Edelson(2009) A+
A= AAY SEXY A5 P FHEC] =20k 80%2 LEAE0]
A HIILE 285HR gty HI519 T, Neitzel & Seixas(2005)
Ao e ALY ZEA] A9l AL wE37} 23t F 85 dBAWE 21t
4229 Y HoF FLEL 33%2 YEFGT Seixas(2011) o=
Y Bo 28 1SS B 22AY Y HS T ARES BY 5 Aty
HI5F ) Saleh(2017) A7olAE Ad o)A ARdshe 5744 A=F
2, 21, 2ol Wi &5 WEE dAsto] 11 A3 H| WS
1 A, 29 AL 1,000 Hz, 2,000 Hz F344 99 wiolA 242 11.2
dB(A), 11.5 dB(A) &4 &I E L, I AF2 42 5.6 dB(A), 6.1
dB(A) 4 AME EL, I¥olE AFE 8.1 dB(A), 8.5 dB(A) =2
a4 2IakE B
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Neitzel(2011a) F7oA= Z2A10] of

Daniell(2006) Ao A=
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Sttt Seixas(2005) AFAIAE Neitzel(2011a) A-ollA A

Reeb-Whitaker(2004) 7olA= ALY FAF 2239 JIHH, &<

1
w

o.

3|
S|

.zrl I~

oy 1o

NN

LRS!

S5+ 81.1 dB(A)(69.1~99.9 dB(A))°lA 1,

Kirkham(2011) ¥FoA= A &
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A8320%8) Bt A225FL 79.2 dB(A)69.1-87.7 dB(A), AHHHY
(939)9] B A2S5FL 81.5 dB(A)72.6~99.9 dB(A)L.2 AHT| o]
ATET =2 A5 =E2F%=, 2 d7Y 23}t fAkskeH
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Abstract

The Management Plan for Construction
Workers and firefighters exposed to

Irregular Noise

Objectives : The percentage of construction workers exceeding the
occupational exposure limit for noise in workplace environment
measurements has remained around 1% annually. However, the number
of workers suffering from noise-induced hearing loss (NIHL) within
workplaces subject to the Industrial Accident Compensation Insurance Act
has been increasing each year. Firefighters are also exposed to short but
intense noise, such as sirens, horns, and dispatch alerts during
emergency calls, and they are reported to be exposed to high levels of
noise when using rescue equipment. Construction workers and
firefighters share common characteristics, such as diverse working hours,
varied job tasks, and exposure to irregular noise. Noise exposure in the
construction industry is typically assessed based on an 8—hour exposure.
The objectives of this study are: (1) to compare noise-related statistical
data in the construction industry, and (2) to conduct a task-based
exposure assessment of noise for firefighters, comparing average noise
levels (dB(A)) and peak noise levels (dB(C)) by task and job role.

Method : For the construction industry, statistical data on workplace

environment measurements and special health check—-ups were analyzed.

89



For firefighters, a task—based exposure assessment of noise was
conducted. The workplace environment measurement data used spanned
from 2018~2022, and noise levels were compared based on various
characteristics, including job roles. Special health check-up data from
2023 were analyzed, focusing on auditory test results by gender, age,
and the standard industrial classification. For firefighters, a personal noise
exposure assessment was conducted with 149 firefighters across three
job roles (firefighting, emergency medical services, and rescue) from three
fire stations. The assessment was performed using noisedosimeters, set
according to Ministry of Employment and Labor standards, and work
records were collected simultaneously to assess noise exposure by task.
Noise sources included vehicles and rescue equipment, and a 1/3 octave

band noise analyzer was used for the assessment.

Results : Men experienced greater hearing loss compared to women.
Among men, the most significant hearing loss occurred in the 4 kHz
range, and hearing loss at 6 kHz was greater than at 3 kHz. For
women, hearing loss tended to gradually worsen in the higher
frequency ranges. Hearing thresholds, as measured by pure-tone
audiometry, deteriorated with age. Notably, male workers who received
a C1 rating exhibited a pronounced 4 kHz (C5-dip) hearing loss, while
those who received a D1 rating showed similar levels of hearing loss
across the high frequencies (3 kHz, 4 kHz, and 6 kHz). No significant
differences in hearing loss were observed based on the standard

industrial classification.

Although average noise levels by task ranged from 50.7 dB(A) to 65.9

dB(A), which are relatively low, peak noise levels exceeded the peak
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Abstract W

noise exposure limit of 140 dB(C) in most tasks. The 8-hour
time-weighted average noise level by job role was highest for rescue
workers at 68.9 dB(A), followed by emergency medical service workers
(63.6 dB(A)) and firefighters (60.5 dB(A)), who had similar levels. When
comparing noise levels based on work type (on-site work, other work,
and station standby), average noise levels were highest during on-site
work, excluding commanders. Peak noise levels also showed statistically
significant differences, except for commanders and fire investigators.
Noise levels were higher when measured with windows open than
closed, and noise was greatest when both the siren and horn were
activated simultaneously. Among firefighting equipment, power cutters,
chainsaws, and outboard motors exceeded 100 dB(A). Air depletion from

self-contained breathing apparatuses also exceeded 100 dB(A).

Conclusion : The statistical data from the construction industry did not
reveal any clear differences in noise levels by industrial classification or
occupation. Although the noise levels experienced by firefighters did
not exceed the exposure limit, peak noise levels exceeded the peak
noise limit (140 dB(C)). Appropriate hearing protection management,
such as the use of hearing protectors during tasks that exceed the
peak noise limit, appears necessary. Even within fire stations, peak
noise levels exceeded the limit in some cases. It is recommended that
the causes of this be identified, and that a system be established to
provide and ensure the use of hearing protectors during noisy activities,

such as in-station training or tasks that generate noise.

Key words : Construction worker, firefighter, noise assessment
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