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E4813

1199391 250734

675236.25 25825 3.82%

2021 6

1.1

2003~2020

- - -

[2018]211

1



- -

- K0+505-K15+080 14575m K0+000-K15+080

15080m 3 3

14 24

4

44

1

1.2

1

36m 6

4 1

2



1.2-1

2

42m 4

13

1

1.2-2

3

60m 6 8

3



1.2-3

1.3

— —

14.6km + 15.1km

80km/h 50km/h

80km/h

40km/h

675236.25

2018 12 2021 6 30

1.4

+ +

14575m K0+505 K15+080 15080m K0+000 K15+080

4



1.4-1

11684m 676m
2215m

1825m 390m

~ ~

K0+505 K5+289
K8+180 K15+080

K7+504 K8+180
K5+289 K5+464

K7+289 K7+504
K5+464 K7+289

6

80km/h 6~8

8 6

50km/h 80km/h 40km/h

1.4-2

+
11.7km 2.2km

0.7km

+
130.4 m3 52.1 m3

34.3 m3 96.1 m3 17.8 m3

119.9391hm2 32.2397hm2 22.1573hm2

11684m 4718m+6766m
25

3

12 4

1 2.2km 1.8km / / /

/ 26 19

/

+ 250734m2 6840

LED

14.6km 16.6km

2668m 25510m3
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1.4-3

-

km 14.6 8.1 1.5 5.4

km/h 80 40 50 80 50 40

/ 6~8 6 8

m

25 32
8.5

28.7 36.3
7.5

60 50 60

/ -A -A
-A

-B

m 260 502.65 2500 502.65

%

m 200 130 200 13

m 4500 1350 4500 1350

m 2700 1050 3000 1050

/ P=10 P=3 P=30

675236.25

1.5

1.5.1

1.5.1.1

1

25m 32m

25m 0.5m +11.75m +0.5m +11.75m

+0.5m 25m

32m 0.5m +15.25m +0.5m +15.25m

+0.5m 32m

6 12.95m 0.5m

+0.25m +0.5m +3.75m+2 3.5m +0.5m

+0.25m +0.2m =12.95m
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8 16.45m 0.5m

+0.25m +0.5m +3.75m+3 3.5m +0.5m

+0.25m +0.2m =16.45m

1.5-1

K0+505~ K0+598 K1+454~ K1+944

K3+189~ K4+920 K8+180~ K9+318

K9+938~ K10+483 K11+429~ K12+391

K13+084~K14+805

6

25m

0.5m 3.75m

3.5m ×2

0.5m 11.75m

K0+598~ K1+454 K1+944~K3+189

K4+920~K5+289 K9+318~K9+938

K10+483~K11+429 K12+391~K13+084

K14+805~K15+080

8

32m

0.5m 3.75m

3.5m ×2

0.5m 11.75m

K5+984~ K6+914
6

28.7m

0.5m 3.75m

3.5m ×2

0.5 =11.75m

K5+289~ K5+984 K6+914~ K7+504
8

36.3m

0.5m 3.75m

3.5m ×3

0.5m 15.25m

K0+255~K0+598 K0+470~K1+944

K3+189~K3+426 K9+049~K9+318

K9+938~K10+199 K9+999~K10+640

K11+429~K11+764 K12+094~K12+391

K13+084~K13+314 K14+574~K14+805

2

8.5m

0.5m 7.5m

0.5m 8.5m

K5+984~K6+204 K6+714~K6+914
2

7.5m

0.25m 2×3.5m

0.25m 7.5m

1.5-1 1 a
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1.5-1 1 b

1.5-1 2 a

1.5-1 2 b

   
1.5-1 3 /
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2

6

+ 6 6

1.5-2

+

6 6

50m

3.5m 3.5m 2.0m 12.0m

8.0m 12.0m 2.0m

3.5m 3.5m 50m

6 6

50m

4.5m 3.5m 2.0m 11.0m

8.0m 11.0m 2.0m

3.5m 4.5m 50m

6 8

60m

3.0m 7.0m 4.0m 12.0m

8.0m 12.0m 4.0m 7.0m

3.0m 60m

6 8 4

68m

3.0m 7.0m 9.0m 11.0m

8.0m 11.0m 9.0m 7.0m

3.0m 68m

6 8 4

70m

3.0m 7.0m 9.0m 12.0m

8.0m 12.0m 9.0m 7.0m

3.0m 70m

6 8 4

73m

3.0m 7.0m 10.4m 11.0m

8.0m 11.0m 10.4m

7.0m 3.0m 73m

1.5-2 1
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1.5-2 2

1.5-2 3

1.5-2 4 a
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154-2 4 b

1.5-2 4 c

1.5.1.2

3.0m

1

80cm 60cm

20cm 95

20 30cm( 20cm) 80cm

2

PHC

11



3

PCC 40m

4

1.5.1.3

OGFC

100KN BZZ-100

15 1-4

1.5.2

1

1 11.684km 2 K0 505~K5 289

4784m K8 180~K15 080 6900m

2 4 9# 15# 16#

18#

3 25

4

1.5-3

1.5-3

(m) (m) (m2) (m2)

30 25 32 269073

-45~70 25 51534

-UHPC 45 65 90 25 12391

332998 0

30
8.5

34395
-

40~75 4384

38779 0

8 16 0 2438

10~25 11896 8288

8~25 16252 9702
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T 20 35

10 0 300

28148 20728

399925 20728

12 51

2

1

30m 40m

-UHPC

+

2

4

25 8

1.5-4

/

4

6

+

9

07 /

1.5.3

4

- 2.2km 1.8km

U

3 9 6
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1.5.4

1

D600-D1650

D400-D1800

2

3 9

1.5.5

1

2

CJJ45-2015

LED 15 1 125KVA

3

4

5~10m

-0.84m -1.34m -1.89m -2.34m

0.98m 0.48m

14



1.5-5

1-1 134m 10m

1-2 160m 10m

1-3 40m 10m

1-4 280m

1-5 07 0

1-6 46m 10m

1-7 122m 10m

1-8 60m 10m

1-9 405m

1-10 40m 10m

1-11 220m

1-12 190m

1-13 40m 10m

1-14 74m 10m

1-15 76m 10m

1-16 63m 10m

1-17 104m

1-18 40m 10m

1-19 20m 10m

1-20 40m 10m

1-21 70m 10m

1-22 0

1-23 20m 10m

1-24 400m

1-25 0

1.6

1

85% 15% 0%

60% 25% 15%

1.6-1

%
85% 15%

60% 25% 15%

2

15



1.6-2

1.6-2 pcu/h
2021 2027 2035

~
07

3335 1431 3627 1556 4056 1741

3317 1437 3607 1562 4033 1747

6652 2868 7234 3118 8089 3488

~

3562 1399 3873 1522 4331 1702 

3524 1409 3832 1532 4285 1712 

7086 2808 7705 3054 8616 3414

`~

3588 1414 3902 1538 4363 1720 

3553 1424 3864 1549 4322 1732 

7141 2838 7766 3087 8685 3452

~

3630 1751 3947 1904 4414 2130 

3618 1766 3935 1921 4400 2148 

7248 3517 7882 3825 8814 4278

~

4029 1785 4381 1942 4900 2172 

4044 1777 4398 1932 4918 2161 

8073 3562 8779 3874 9818 4333

1.6-3

1.6-3 pcu/h

2021 2027 2035

1# 542 706 956

2# 742 869 1042

07
3# 1154 1188 1229

4# 930 997 1080

5# 409 528 706
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6# 398 517 698

7# 410 513 664

8# 430 569 783

9# 549 605 675

10# 523 589 674

11# 731 776 830

12# 921 1009 1120

13# 604 752 965

14# 575 690 851

15# 573 657 768

16# 1056 1183 1348

17# 1014 1079 1159

18# 1108 1175 1256

19# 934 958 986

20# 1436 1546 1682

21# 1074 1163 1273

22# 585 642 713

23# 454 522 613

24# 990 1041 1102

25# 1335 1420 1524

26# 567 612 667

27# 495 624 813

28# 554 639 753

3

1.6-4

1.6-4

1.0 2.0 2.5

4

15%

8:1
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X=PCU / Ki* i

Ni= X*Ki

X

Ki i

i i

Ni i

1.6-5

1.6-5 /h

2021 2027 2035

~

07

1821 455 1980 495 2214 554

321 80 349 87 391 98

~

1940 485 2109 527 2359 590

342 86 372 93 416 104

`~

1955 489 2126 531 2359 590

345 86 375 94 416 104

~

1984 496 2158 539 2413 603

350 88 381 95 426 106

~

2210 553 2403 601 2688 672

390 98 424 106 474 119

1#

148 37 193 48 262 65

26 7 34 9 46 12

2#

203 51 238 59 285 71

36 9 42 10 50 13

3#

316 79 325 81 336 84

56 14 57 14 59 15

4# 255 64 273 68 296 74
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45 11 48 12 52 13

5#

112 28 145 36 193 48

20 5 26 6 34 9

6#

109 27 142 35 191 48

19 5 25 6 34 8

7#

112 28 140 35 182 45

20 5 25 6 32 8

8#

118 29 156 39 214 54

21 5 27 7 38 9

9#

150 38 166 41 185 46

27 7 29 7 33 8

10#

143 36 161 40 185 46

25 6 28 7 33 8

11#

200 50 212 53 227 57

35 9 37 9 40 10

12#

252 63 276 69 307 77

44 11 49 12 54 14

13#

165 41 206 51 264 66

29 7 36 9 47 12

14#

157 39 189 47 233 58

28 7 33 8 41 10

15#

157 39 180 45 210 53

28 7 32 8 37 9

16#

289 72 324 81 369 92

51 13 57 14 65 16
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17#

278 69 295 74 317 79

49 12 52 13 56 14

18#

303 76 322 80 344 86

54 13 57 14 61 15

19#

256 64 262 66 270 67

45 11 46 12 48 12

20#

393 98 423 106 460 115

69 17 75 19 81 20

21#

294 74 318 80 348 87

52 13 56 14 61 15

22#

160 40 176 44 195 49

28 7 31 8 34 9

23#

124 31 143 36 168 42

22 5 25 6 30 7

24#

271 68 285 71 302 75

48 12 50 13 53 13

25#

365 91 389 97 417 104

64 16 69 17 74 18

26#

155 39 168 42 183 46

27 7 30 7 32 8

27#

136 34 171 43 223 56

24 6 30 8 39 10

28#

152 38 175 44 206 52

27 7 31 8 36 9

~

432 108 470 117 525 131

180 45 196 49 219 55
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07 108 27 117 29 131 33

~

423 106 460 115 514 129

176 44 192 48 214 54

106 26 115 29 129 32

`~

428 107 465 116 520 130

178 45 194 48 217 54

107 27 116 29 130 33

~

530 132 576 144 645 161

221 55 240 60 269 67

132 33 144 36 161 40

~

537 134 584 146 653 163

224 56 243 61 272 68

134 34 146 36 163 41

1.7

1.7.1

119.9391hm2 32.2397hm2 22.1573hm2

1.7.2

1.7.3

340173m3

278036m3 10 m3

790865m3 10 m3

242883m3 447982m3

17.3 m3

21



1.7-1 m3

130.4 52.1 34.3 96.1 17.8

= - =

1.7-1

1.8

2

1

2

130.4 96.1

34.3

17.8

52.1

22



3

6

3

2018 12 30 2021

6 300

1.9

1.9.1

2011 2016

1

40m 55m 70m 200

70m

2017 465.6

50

60m 70m

2011

2012

2010 [2010]3

23



1.9.2

1.9.3

24



1.9.4 2014-2020

1.9.5

2016 0402-

-0-3 0400- -4-4

0402- -4-2 - 0402- -0-2

1.9.6

1.9-1

1.9-1

0402- -0-3
0400- -4-4 - 0402- -4-2

0402- -0-2

25



0402- -0-3
0400- -4-4 - 0402- -4-2

0402- -0-2

,

OGFC

OGFC

26



1

2.1m

2.6m

3.6 4.0m 5.0m

2.0m

2

60-300 m

1

2

3

15.9 1 3.6 11.9

1977 1 31 7 28.1 39.4

1953 8 26 230

27



1168.6mm 3 4 5 6 7

9 1

2017h 7 8 1313mm

81%

10.4%

2.7m/s

4

7.89%

8 42

5

6

28



1

90km

90km 70km 40km 120 18 ~121 18

30 15 ~31 02

7

426km2

48 8 5

547.7km2 39.6 4 5

1992 8

3km 70km2

7

2

2017 4355.24 7.8% 134.67

1.2% 2309.30 8.6% 1911.27

7.3% 3.1:53.0:43.9

93964

3

2017 683 68.74

10 9.22 6 6.92

37 5.42 135 10.66 146

29



25.11 100%

99.07% 2.4 1.63

17.93% 2.1% 1.62 1670

104 27.8% 55

12.39

4

2017 11 16 8

73 6 830 1524

50 6 6 100%

100%

5

2006

43 24 6

6 2 5

30~50m

30



1

1

2017

PM2.5 O3 PM10 NO2

9.3% 18.9% 2.5% 1.6% O3

PM2.5 42μg/m3 4.5% 365

65 200 72.6% 1.7

2017

2016~2017

3.1-1

3.1-1

80km

2016-2017 SO2 NO2 PM10

GB3095-2012 NO2 PM10

PM2.5

PM2.5

167 7 36

31



2018 8

2018 8 15~8 21

PM2.5 PM10 SO2 NO2 CO

SO2 NO2 CO GB3095-2012

3

2018 10 5 ~10 11

PM2.5 PM10 SO2 NO2 CO SO2

NO2 CO GB3095-2012

2

2015

GB3838-2002 III

3 2017

3.1-2

3.1-2

1.1km

3.1km

1 pH DO COD BOD5 NH3-N TN TP

2 2017

3

4 3.1-3

32



3.1-3 2017

pH DO BOD5 TN TP COD

mg/L ug/L mg/L

8.3-30.5 7.50-7.94 6.02 4.94 4.02 0.89 34.17 1.92 0.22 19.13

/ 6-9 5 6 4 1 50 1.0 0.2 20

/ 0.25-0.47 / 0.82 1.01 0.89 0.68 1.92 1.10 0.96

/

8.7-31.7

8
7.22-7.85 6.00 4.93 4.41 0.78 16.00 3.53 0.15 16.14

/ 6-9 5 6 4 1 50 1.0 0.2 20

/ 0.11-0.43 / 0.82 1.10 0.78 0.32 3.53 0.75 0.81

/

4.9-31.7 7.17-8.08 6.11 4.75 2.73 0.47 14.67 3.42 0.11 14.66

/ 6-9 5 6 4 1 50 1.0 0.2 20

/ 0.09-0.54 / 0.79 0.68 0.47 0.29 3.42 0.55 0.73

/

GB3838-2002 III

BOD5

33



3

1

2018 4

2018 4 24 ~4 25 2018 6

27 ~6 29

180415401

180620201

4a

GB3096-2008 4a 0.2~3.7dB A

1

GB3096-2008 1

0.1~6.9dB A 3.0~9.1dB A

2

GB3096-2008 2

0.4~4.1dB A 0.6~7.8dB A

2

2018 10 9 ~10 12

34



4a

GB3096-2008 4a

0.2~5.5dB A

1

GB3096-2008 1

0.1~7.7dB A 0.8~8.2dB A

GB3096-2008 2

2

GB3096-2008 2 0.1~7.2dB A

0.6~12.2dB A

4

~

35



300m

3.1-1

K13+480

GB3838-200

2

K7+880

K6+314

K15+080 235m

35m

K5+530~K6+520

K5+540~K6+520

K5+530~K6+520
K5+540~K6+520

/

K0+000~K15+080 /

K13+390~K13+570

300m

/

36



1

GB3095-2012

4.1-1

1 24

1 SO2 3 500 150 60

2 NO2 3 200 80 40

3 CO mg/m3 10 4 /

4 PM10 3 / 150 70

5 PM2.5 3 / 75 35

2
2015

18 99

2016

GB 3838-2002

4.1-2
mg/L mg/L

pH 6~9 BOD5 4

DO 5 TP P 0.2

6 NH3-N 1

COD 20 0.05

3

2004

1 2 3 4a

GB3096-2008
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2004

GB/T 

15190-2014 2004

2004 30m

4a 30m

4a 

[2003]94 4a

60 50

GB50118-2010

4.1-3 GB3096-2008 dB(A)

1 55 45

2

3
60 50

30m

30m
70 55

4a 60 50

4.1-4 GB50118-2010 dB(A)

45 37

45

45

40

45
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ICU 45 40

1

GB16297-1996 2

CO 4.1-6

4.1-5
mg/m3

NOx 0.12

TSP 1.0

THC 1.0

4.0

4.1-6 CO

CO

ppm 24

ppm 150

15min ppm 250

2

3
GB12523-2011

4.1-7 dB(A)

70 55 15dB

4

GB18599-2001

39



40



5.1

5.1-1

5.1-1

5.2

5.2.1

5.2-1
5.2-1

THC TSP [a]

41



5.2.2

5.2-2
5.2-2

/
/

5.3

1

1

JTGB03-2006

(HJ2034-2013) 5.3-1

5.3-1 5m dB A

90 86 83 74 105 86 90 87 90

2

42



1

TSP

TSP 50~200m

50m TSP 11.625mg/m3

100m TSP 9.694mg/m3 150m TSP 5.093mg/m3

70%

2

OGFC

OGFC

4.6%-5%

THC [a]

OGFC 2-3m/min 165

140

OGFC

THC [a]

50m [a] 0.00001mg/m3 60m 3

THC 60m 3

43



3

1

COD SS COD 300mg/L

SS 800mg/L 40mg/L

2

0.1 0.4% <0.1% 1.20

1.46 32 % 50 % pH 6 7

<1.0%

3

4

300

GB50015-2003 3.1.10

150L/ d 45m3 0.8

36m3/d

JTJB03-2006 COD 500mg/L BOD5

250mg/L SS 300mg/L NH3-N 30mg/L 30mg/L 30

32400m3 6.2-1

44



5.3-2
30

300

L/ . 150

0.8

m3/ 36

m3 32400

COD BOD5 SS NH3-N

mg/L 500 250 300 30 30

t 20.25 10.14 12.15 1.23 1.23

t 17.21 9.23 8.51 1.19 1.23

4

96.1 m3

29.7 m3

17.3 m3

CJ/T106

1.0kg/ ·d 300 30 0.3t/d

270t

45



2

1

HJ 2.4-2009

2

CO NO2

2014

92

3

1h 81.6mm 1h

30min SS

46



158.5~231.4mg/L 19.74~22.30mg/L 30min

pH

5.3-5

5.3.-5

min

5~20 20~40 40~60

pH 6.0-6.8 6.0-6.8 6.0-6.8 6.4

BOD5 mg/L 6.34-6.30 6.30-4.15 4.15-1.26 5.08

mg/L 22.30-19.74 19.74-3.12 3.12-0.21 11.25

SS mg/L 231.4-158.5 158.5-90.4 90.4-18.7 100

1185.2mm 1859.12

0.7

99.5 m3/a 5.3-6

5.3.-6

pH BOD5 SS

mg/L 6.4 5.08 11.25 100

t/a / 5.22 11.57 102.8

4

7.9t/a

47



mg/m3 t/a mg/m3 kg/h t/a
TSP -- -- -- -- --

-- -- -- -- --

-- -- -- --

mg/L mg/L
-- 32400t -- 32400 t

CODcr 500 20.25t 425 17.21 t
BOD5 250 10.14t 228 9.23 t

SS 300 12.15t 210 8.51 t
NH3-N 30 1.23t 29 1.19 t

30 1.23t 30 1.23 t
-- 99.5 -- 99.5

BOD5 5.08 5.1 5.08 5.1

11.25 11.2 11.25 11.2

SS 100 99.5 100 99.5

113.5 m3 113.5 m3 0 0

29.7 m3 29.7 m3 0 0

270t 270t 0 0

7.9t/a 7.9t/a 0 0

84~90dB(A) 5m 80~105dB(A)

73.7~90dB(A) 7.5m

48



1

2

150m TSP

GB3095-2012 0.30mg/m3

70%

49



200m

CO

NO NO2 THC

THC [a]

60m [a]

0.00001mg/m3 0.01ug/m3 0.01mg/m3

0.01mg/m3 THC 0.16mg/m3 0.16mg/m3

3

1

SS

2

50



4

COD BOD5

NH3-N SS TP

5

K13+390~K13+570

51



6

100m

~

100m

4

5

1

52



32.2397hm2

22.1573hm2

2

53



1

2

NO2 CO 200m

AERMIC AEROMOD

CO NO2

GB3095-2012

3

30min 30min

4

54



( )

CO NO2

SS 100m

pH COD
BOD5 TP

TN SS
NH3-N

100m

OGFC
4.5m 3m

4.5m OGFC

55



1

2

1

2

3

1

1

2

3

GB12523-2011

4

12:00~14:00 22:00~ 6:00

5

6

7

56



8

2

1

2~4 5 8

2.5m

2

57



3

1

2

3

4

5

6

7

8

9

10

11

58



12 100m

4

1

2

3

4

5

1

2

3

4

5

6

100m

59



1

1

2

3

4 17555 3~4.5m

5 OGFC

6

7

8

2

1

2

3

60
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2.2.2

2.2.2.1
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HJ 2.4-2009

L0 Ei dB A

Vi km/h

80km/h 50km/h

80km/h 40km/h

7.5m

2.2-2

2.2-2

(km/h)
/dB(A)

80 76.4 76.4 

80 85.6 85.6 

40 68.3 68.3 

40 78.1 78.1 

50 70.9 70.9 

50 80.5 80.5 
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3 5 7 9 11 13 15
17 19 1m
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17 31F 1m

14 

4 1
4 7 10 13 1m 5
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1

3 5 7 9 11 13 15
1m

8

18 1 5
1m 4

19 1
4 7 10 1m 4

20 1
3 5 1m 3

3.1.2

3.1-2

3.1-2 dB(A)

Leq

1-1

1F
58.1 60

52.3 50 2.3

4F
61.5 60 1.5

55 50 5

7F
61.8 60 1.8

55.5 50 5.5

10F
60.9 60 0.9

54.5 50 4.5
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Leq

13F
60.4 60 0.4

53.8 50 3.8

16F
59.9 60

53.9 50 3.9

1-2

1F
59.4 60

52.4 50 2.4

4F
61.4 60 1.4

55.4 50 5.4

7F
61.7 60 1.7

55.3 50 5.3

10F
60.8 60 0.8

49.9 50

13F
60.5 60 0.5

50.6 50 0.6
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59.6 60

49.8 50

2

1 F
55.2 70

50.3 55

3 F
60.3 70

52.5 55

5 F
65.1 70

56.8 55 1.8

7 F
66.9 70

60.5 55

9 F
65.6 70

56.0 55 1

11 F
65.5 70

56.6 55 1.6

13 F
66.0 70

55.4 55 0.4

15 F
66.3 70

55.8 55 0.8

17 F 65.8 70
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58.6 70

50.9 55
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59.2 70
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53.6 55
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60.3 70

56.2 55 1.2
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53.4 55
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61.8 70
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59.7 70

52.4 55
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58.6 70

51.6 55

31F
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50.5 55

3-2
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57.6 60

49.6 50

17F
58.8 60

49.3 50
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59.6 60

49.2 50

4 1F
56.2 70

50.7 55
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54.6 55

7F
59.2 70

54.9 55

10F
60.6 70

55.2 55 0.2

13F
62.6 70

54.5 55

16F
62 70

54.1 55

19F
62.2 70

54.4 55

22F
61.6 70

53.6 55

25F
60.1 70

52.2 55

5-2

1F
56.5 55 1.5

48 45 3

9F
59.2 55 4.2

51.3 45 6.3

17F
61.9 55 6.9

54.1 45 9.1

6 1F 54.9 60
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Leq

48.9 50

4F
56.4 60

51.9 50 1.9

6F
58.8 60

51.7 50 1.7

7

1 F
60.7 60 0.7

53.3 50 3.3

3 F
57.1 60

54.6 50 4.6

5 F
58.0 60

56.9 50 1.9

7 F
56.5 60

56.1 50 6.1

9 F
56.3 60

56.4 50 1.4

8

1F
52 60

48.5 50

4F
55.1 60

48.7 50

7F
57.9 60

49.8 50

10F
58.2 60

49.9 50

13F
59.5 60

50.8 50 0.8

9

1F
57.3 60

51.6 50 1.6

4F
60.5 60 0.5

53.5 50 3.5

10

1F
56.8 60

49.8 50

4F
58.9 60

52.5 50 2.5
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Leq

7F
58.8 60

53.1 50 3.1

10F
60.4 60 0.4

53.6 50 3.6

11-1

1F
60.6 60 0.6

55.5 50 5.5

4F
63.9 60 3.9

56.8 50 6.8

6F
64.1 60 4.1

57.8 50 7.8

11-2

1F
52.9 60

47.8 50

4F
53.3 60

47 50

6F
55.1 60

48.8 50

12-1

1F
61.5 70

56.3 55 1.3

4F
63.5 70

57.8 55 2.8

6F
64.5 70

57.5 55 2.5

12-2

1F
55.6 60

49.5 50

4F
56.3 60

50.5 50 0.5

6F
57.5 60

51.1 50 1.1

13

1F
56.1 55 1.1

50.1 45 5.1

4F
58 55 3.0

52 45 7

6F 59.2 55 4.2
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Leq

52.6 45 7.6

14

1F
56.4 55 1.4

48.4 45 3.4

4F
59.6 55 4.6

48 45 3.0

7F
65.6 55 5.6

48.1 45 3.1

10F
65.5 55 5.5

49.4 45 4.4

15

1F
59.1 60

53.4 50 3.4

5F
62.4 60 2.4

56.3 50 6.3

16

1F
54.9 55 0.1

48.4 45 3.4

3F
56.3 55 1.3

49.8 45 4.8

6F
56.3 55 1.3

49.9 45 4.9

17

1 F
60.2 70

56.8 55 1.8

3 F
58.1 70

54.1 55

5 F
60.1 70

57.0 55 2

7 F
60.8 70

57.9 55 2.9

9 F
60.9 70

58.6 55 3.6

11 F
65.1 70

58.1 55 3.1

13 F
60.5 70

54.8 55
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Leq

15F
62.6 70

53.2 55

18-1

1F
62.5 70

57.1 55 2.1

5F
64.1 70

58.7 55 3.7

18-2

1F
55.5 60

49.6 50

5F
59.1 60

52.9 50 2.9

19

1F
63.5 70

57.9 55 2.9

4F
64.8 70

59 55 4

7F
65.5 70

58.7 55 3.7

10F
63.9 70

56.8 55 1.8

20

1F
59.7 60

53.7 50 3.7

3F
61.8 60 1.8

55.8 50 5.8

5F
62.9 60 2.9

56.1 50 6.1

3.1.3

1 1

GB3096-2008 1

0.1~6.9 dB A 3~9.1 dB A

2 2
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GB3096-2008 2

0.4~4.1dB A 0.6~7.8dB A

3 4a

GB3096-2008 4a

0.2~3.7dB A

3.2

3.2.1

2018 10 9 ~10 12

3.2-1 3.2-2 3.2-3

2018 10 9 ~10 12

20min LAeq L10 L50 L90
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3.2-1

m

N1 56 165 1 4 9
16 25

1m

5

N2 14 131 1 4 9
15 21 27

1m

6

N3 69 61 1 3 5
8 11 15

1m

6
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N4 133 190
1 6

1m

2

N5 42 180 1 4 9
1m

3

N6 1

149

175 1 4 9 15
1m

4

N7 100 1
3 1m 2
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N8-1 55.6
23

1 3 6
1m

3

N8-2
18

1
3 6

1m

3

N9 10 187 1 4 9
15 23

1m

5

N10 2 137 1 4
8 14

1m

4

N11 1 4
1m

2
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N12 1 100 1 4 7 12
1m

4

N13 7 176 1
1m

1

N14 1 150 1 3 6
1m

3

N15 2 45 1 3 5
1m

3

N16-1 54

4
1

3 5 9
15 22

1m

6
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N16-2

11

1 3 5
8 11

1m

5

N17 4 110 1 3 6
1m

3

N18-1 33 10
1

3 5
1m

3

N18-2

8

1
3 6

1m

3

N19 39 197

39

1 4 9
15 23

1m

5
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N20 50 1 3 6
1m

3

3.2.2

3.2-2
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3.2-2 dB(A)

L10 L50 L90 Leq

N1
56

1F

2018.10.11
55.6 52.2 49.8 53.2

45.1 43.7 42.0 44.1

2018.10.12
51.8 49.2 47.0 50.6

46.8 44.4 42.8 45.1

4F

2018.10.11
56.6 52.4 50.2 54.1

48.3 45.8 41.8 46.1

2018.10.12
56.4 53.2 51.4 53.7

53.3 51.4 49.5 52.8

9F

2018.10.11
56.0 52.8 50.6 53.8

48.4 44.8 42.5 45.9

2018.10.12
56.5 54.3 52.5 55.1

55.1 51.4 49.5 52.8

16F

2018.10.11
56.8 53.6 52.1 54.4

49.5 45.1 43.6 46.4

2018.10.12
58.8 56.8 55.2 57.3

52.2 49.0 46.8 50.1

25F

2018.10.11
58.1 56.3 52.9 56.8

50.4 48.6 45.1 49.3

2018.10.12
58.0 55.8 53.6 56.6

52.1 49.6 47.6 50.8

N2
14

1F

2018.10.11
61.4 56.6 53.4 58.5

49.6 45.2 42.6 47.1

2018.10.12
60.4 55.6 52.8 57.5

47.8 43.8 41.4 45.8

4F

2018.10.11
64.8 59.9 55.6 60.6

59.7 52.8 48.8 54.4

2018.10.12
63.0 59.4 55.8 60.6

58.5 51.7 48.1 52.8

9F

2018.10.11
65.0 59.4 55.8 61.9

57.0 51.9 47.2 54.0

2018.10.12
63.6 58.9 56.3 61.7

55.4 48.4 45.0 52.5

15F

2018.10.11
66.6 60.0 56.2 62.3

56.1 48.8 44.2 51.6

2018.10.12
63.3 58.6 55.2 61.2

55.0 49.3 43.3 51.7

21F 2018.10.11 63.0 58.6 55.5 61.8
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52.9 49.2 44.8 50.6

2018.10.12
64.7 61.3 58.7 62.5

53.4 49.4 45.6 51.0

27F

2018.10.11
62.9 58.2 55.4 61.5

51.7 46.8 42.0 49.4

2018.10.12
60.4 54.6 58.2 62.8

51.4 46.6 42.2 49.0

N3 69

1F

2018.10.11
56.7 52.5 49.1 54.0

54.1 46.8 41.6 50.1

2018.10.12
61.1 53.2 48.9 55.4

53.3 46.4 41.7 49.3

3F

2018.10.11
65.0 59.7 54.6 61.1

59.9 51.8 44.4 54.7

2018.10.12
64.0 58.8 53.8 60.9

59.8 51.3 44.0 53.3

5F

2018.10.11
64.6 60.2 54.8 61.7

59.7 51.7 44.9 55.1

2018.10.12
64.4 59.4 54.2 61.2

60.2 52.0 44.6 55.9

8F

2018.10.11
64.6 60.4 55.6 61.8

61.2 53.3 45.4 57.2

2018.10.12
64.7 59.6 55.6 61.4

59.6 52.8 45.6 55.7

11F

2018.10.11
65.4 60.2 54.6 63.0

61.4 55.1 47.8 57.8

2018.10.12
65.2 60.7 56.5 62.3

61.1 55.4 48.5 57.4

15F

2018.10.11
63.0 58.8 55.4 60.2

60.4 52.9 46.1 55.5

2018.10.12
61.0 57.6 54.2 58.6

60.0 53.2 46.6 56.7

N4
133

1F

2018.10.9
55.5 50.0 46.6 54.0

49.4 47.4 45.4 47.9

2018.10.10
55.9 49.9 45.4 52.8

44.4 39.6 37.2 42.6

6F

2018.10.9
64.4 59.0 55.8 62.0

49.2 43.4 41.4 46.4

2018.10.10
55.8 50.2 44.8 52.8

42.6 39.0 36.8 41.9

N5 1F 2018.10.11 53.6 49.1 45.9 51.0
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42 50.4 46.7 44.1 47.6

2018.10.12
58.8 53.5 50.4 54.4

50.2 46.4 44.5 46.9

4F

2018.10.11
64.4 56.2 51.8 60.4

50.7 45.8 43.0 48.1

2018.10.12
60.3 56.2 52.8 59.0

50.5 45.6 42.7 47.9

9F

2018.10.11
55.8 52.4 50.2 53.7

50.6 47.1 44.1 48.8

2018.10.12
56.3 51.7 48.2 52.1

50.4 47.0 44.4 48.1

N6
1

1F

2018.10.11
61.7 57.3 53.7 59.6

57.3 51.2 44.6 54.4

2018.10.12
60.0 55.4 51.2 58.1

56.4 50.8 44.8 53.1

4F

2018.10.11
63.8 59.6 55.4 61.5

61.8 56.3 48.4 59.2

2018.10.12
64.7 60.4 56.7 63.1

61.6 56.0 48.9 58.1

9F

2018.10.11
67.2 63.5 59.6 64.7

62.0 55.8 48.8 58.3

2018.10.12
65.8 61.4 57.6 63.1

61.8 56.0 49.2 58.4

15F

2018.10.11
65.8 60.6 56.8 64.0

65.9 60.4 53.3 61.9

2018.10.12
64.4 59.1 52.3 61.9

66.0 59.8 54.0 60.9

N7

1F

2018.10.11
55.4 46.6 42.2 51.4

46.6 42.8 38.4 44.5

2018.10.12
52.8 47.2 44.2 51.1

46.8 43.0 38.2 45.2

3F

2018.10.11
55.8 49.6 45.0 53.3

48.4 43.2 38.8 47.4

2018.10.12
53.2 49.1 45.2 53.6

47.7 43.1 38.5 46.4

N8-1
23

1F

2018.10.9
59.8 57.6 51.6 55.2

57.2 53.6 50.4 54.7

2018.10.10
57.8 53.2 50.2 50.0

54.6 48.2 45.0 50.9

3F 2018.10.9 64.0 54.4 49.4 61.6
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57.2 51.1 48.1 53.8

2018.10.10
60.6 55.9 52.5 57.7

57.8 50.6 47.0 53.8

6F

2018.10.9
66.5 61.0 53.2 62.7

59.1 54.4 50.8 55.3

2018.10.10
65.0 60.5 56.7 61.3

64.8 58.1 53.1 60.5

N8-2
18

1F

2018.10.9
56.3 50.9 47.7 55.1

49.7 45.1 42.4 48.1

2018.10.10
56.0 50.7 47.3 54.5

50.3 44.8 41.9 47.7

3F

2018.10.9
57.2 53.6 50.0 56.1

53.8 48.4 45.2 50.5

2018.10.10
57.8 53.4 50.4 56.4

53.0 47.4 44.0 49.8

6F

2018.10.9
57.8 53.2 49.7 56.2

53.8 47.6 44.2 50.6

2018.10.10
57.4 52.6 49.2 54.8

52.4 45.6 41.8 48.9

N9
10

1F

2018.10.11
59.0 54.7 49.6 56.0

50.2 46.6 44.4 47.7

2018.10.12
55.0 48.8 44.8 53.7

51.1 46.5 44.7 48.1

4F

2018.10.11
57.4 52.8 49.8 54.4

52.4 49.2 46.4 50.30

2018.10.12
57.1 52.4 49.8 55.1

51.7 48.8 46.1 49.6

9F

2018.10.11
63.4 56.2 53.0 59.8

55.8 52.4 48.4 53.2

2018.10.12
59.5 56.3 55.1 57.6

55.2 52.3 47.7 52.3

15F

2018.10.11
64.1 57.1 53.3 60.6

54.4 51.6 48.0 52.1

2018.10.12
63.6 58.1 55.2 59.3

56.0 52.5 48.2 53.0

23F

2018.10.11
65.6 59.6 56.3 62.2

55.1 52.0 48.8 51.7

2018.10.12
61.6 58.0 55.4 59.4

54.6 51.7 48.1 51.1

N10 1F 2018.10.11 54.0 48.0 45.8 52.0
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2 43.2 40.4 38.0 41.5

2018.10.12
49.4 47.4 45.8 48.7

44.7 41.8 38.9 43.0

4F

2018.10.11
56.5 53.4 50.7 54.5

48.4 44.2 41.4 46.4

2018.10.12
56.7 53.7 51.1 53.9

47.9 44.6 42.0 46.2

8F

2018.10.11
61.8 55.8 52.6 59.2

50.5 46.8 43.4 47.8

2018.10.12
57.0 54.8 53.1 55.6

48.9 45.5 42.6 46.8

14F

2018.10.11
59.3 56.5 54.4 57.4

54.4 50.6 47.7 51.9

2018.10.12
61.2 58.4 56.6 59.3

54.1 50.3 46.9 50.7

N11

1F

2018.10.11
66.5 59.2 56.0 62.8

49.0 45.6 43.0 47.4

2018.10.12
62.3 57.7 55.0 59.3

58.4 53.2 50.6 54.1

4F

2018.10.11
62.0 57.1 55.4 59.6

49.1 46.4 43.7 48.0

2018.10.12
67.2 59.0 57.2 61.2

53.7 50.1 48.8 51.2

N12 1

1F

2018.10.11
54.6 51.3 48.4 52.5

49.2 45.5 42.2 46.6

2018.10.12
55.8 51.4 48.2 54.1

49.4 45.7 42.4 47.2

4F

2018.10.11
57.2 53.1 48.6 54.1

54.0 49.6 44.8 51.1

2018.10.12
58.8 55.1 50.7 56.7

54.4 49.4 44.9 51.8

7F

2018.10.11
56.2 52.6 49.2 53.6

52.4 47.6 47.6 49.4

2018.10.12
63.7 59.2 55.1 60.1

55.3 49.2 44.7 52.7

12F

2018.10.11
64.4 60.7 57.3 60.7

56.1 52.5 47.7 52.9

2018.10.12
61.0 57.5 54.1 58.9

54.1 50.2 46.8 51.6

N13 1F 2018.10.9 52.4 48.6 46.6 50.0
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7 44.7 42.7 40.2 42.2

2018.10.10
51.9 46.6 44.8 50.8

44.6 42.0 40.4 42.8

N14
1

1F

2018.10.9
62.6 57.4 53.6 60.8

50.6 45.4 43.0 48.6

2018.10.10
58.2 53.6 50.2 55.5

53.6 49.8 46.3 50.8

3F

2018.10.9
61.8 57.0 52.7 59.4

55.6 48.4 44.1 50.1

2018.10.10
56.6 53.8 50.7 53.8

52.8 48.7 44.6 49.1

6F 2018.10.9

64.1 60.3 57.4 62.7

51.5 48.3 46.1 49.9

58.7 55.9 52.9 56.6

55.8 48.8 44.2 53.2

N15
2

1F

2018.10.9
50.7 47.7 45.5 48.8

46.9 45.0 45.0 46.0

2018.10.10
60.7 55.9 52.6 58.5

53.0 48.4 44.8 50.3

3F

2018.10.9
57.7 54.0 50.9 54.4

52.9 49.2 46.4 50.3

2018.10.10
61.5 55.5 51.6 58.6

51.8 48.9 46.8 49.6

5F

2018.10.9
60.2 56.6 53.0 57.8

57.0 53.8 50.6 55.1

2018.10.10
62.1 58.4 54.4 61.2

55.4 47.6 45.5 53.8

N16-1
4

1F

2018.10.9
58.2 55.2 53.2 55.4

55.8 50.2 43.0 52.2

2018.10.10
61.3 58.7 56.0 58.8

57.2 50.7 43.6 52.7

3F

2018.10.9
59.6 57.0 53.8 58.1

54.4 45.8 42.2 50.2

2018.10.10
59.8 57.6 55.0 58.2

59.4 49.4 43.2 54.9

5F

2018.10.9
64.3 61.4 57.8 62.2

59.6 51.8 46.8 56.1

2018.10.10
66.2 63.3 60.0 64.3

62.4 53.3 48.0 58.5
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9F

2018.10.9
67.2 66.4 58.2 65.8

57.4 48.6 44.2 53.5

2018.10.10
64.8 62.4 59.4 63.5

60.0 52.2 45.8 55.9

15F

2018.10.9
62.4 59.6 56.2 60.4

57.3 45.9 49.7 54.0

2018.10.10
64.9 62.6 59.5 63.1

61.7 54.2 43.0 57.7

22F

2018.10.9
61.8 59.0 55.9 60.0

54.0 48.8 46.0 51.5

2018.10.10
62.2 60.0 57.0 60.6

57.3 49.7 45.9 54.6

N16-2
11

1F

2018.10.9
55.8 53.1 50.8 53.2

46.6 41.7 36.0 42.5

2018.10.10
55.8 53.0 50.4 54.2

48.8 44.7 39.5 45.0

3F

2018.10.9
54.8 51.8 49.4 53.1

47.4 42.6 38.8 44.3

2018.10.10
56.7 53.9 51.3 56.7

49.9 45.4 40.8 46.8

5F

2018.10.9
56.6 53.9 51.4 55.0

48.2 42.7 39.3 45.6

2018.10.10
57.6 55.2 52.8 56.9

49.7 45.9 40.6 47.0

8F

2018.10.9
56.6 54.0 51.0 54.9

48.6 42.9 39.2 45.8

2018.10.10
58.2 55.4 52.2 57.6

49.1 45.5 40.4 46.9

11F

2018.10.9
61.8 59.2 56.2 59.8

49.8 44.0 40.2 46.4

2018.10.10
61.6 59.0 55.4 61.5

50.2 46.2 41.4 47.3

N17
4

1F

2018.10.9
51.6 48.6 45.2 50.2

46.4 42.8 39.8 44.2

2018.10.10
52.2 47.8 42.3 49.4

46.5 42.9 39.6 44.7

3F

2018.10.9
55.7 51.7 49.3 52.9

45.7 43.4 41.5 43.6

2018.10.10
56.0 51.4 48.8 52.1

46.3 42.4 39.8 44.4
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6F

2018.10.9
56.7 55.4 52.4 53.7

47.2 43.6 41.7 45.3

2018.10.10
56.6 53.2 50.6 54.4

48.4 43.7 39.9 46.2

N18-1
10

1F

2018.10.9
54.8 50.1 45.2 52.1
50.1 46.3 42.4 48.7

2018.10.10
55.5 51.4 48.1 52.9
50.4 44.7 40.8 48.6

3F

2018.10.9
69.4 64.0 58.0 65.8

53.0 48.0 43.0 49.9

2018.10.10
61.6 57.2 53.8 58.7

55.4 50.2 45.8 52.6

5F

2018.10.9
68.1 63.3 57.4 65.0

58.0 52.2 45.2 54.2

2018.10.10
65.2 60.0 55.8 61.8

58.2 51.7 45.6 55.2

N18-2
8

1F

2018.10.9
56.7 52.9 48.4 54.4

50.7 46.4 41.8 48.0

2018.10.10
52.9 49.5 46.4 50.9

50.1 44.1 39.9 50.9

3F

2018.10.9
57.2 52.0 46.8 54.6

50.9 46.4 42.1 48.3

2018.10.10
56.2 52.2 48.4 53.4

52.4 47.0 42.8 49.0

6F

2018.10.9
57.6 53.0 49.0 55.0

51.4 46.2 42.0 48.0

2018.10.10
57.8 54.0 50.6 55.2

54.0 47.6 42.4 51.7

N19
39

1F

2018.10.9
55.0 50.1 47.2 52.0

50.1 45.3 41.8 47.9

2018.10.10
54.5 50.4 47.5 52.3

49.3 46.3 43.2 47.3

4F

2018.10.9
59.6 55.6 52.2 56.9

49.2 46.2 43.2 46.8

2018.10.10
54.4 51.4 48.4 52.5

50.2 45.6 42.8 47.1

9F

2018.10.9
62.8 58.2 56.0 60.6

54.8 49.6 46.0 51.7

2018.10.10
60.8 57.0 54.6 59.2

55.4 50.8 46.6 53.1
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15F

2018.10.9
58.9 56.4 54.4 57.0

56.1 52.1 47.5 53.2

2018.10.10
61.8 58.6 55.6 59.7

55.2 50.4 46.6 52.4

23F

2018.10.9
62.4 58.2 56.2 61.3

52.8 48.8 46.2 50.2

2018.10.10
62.2 59.4 57.0 61.1

53.6 50.6 46.2 51.2

N20

1F

2018.10.9
68.3 61.9 59.0 66.4

64.4 58.5 52.2 59.6

2018.10.10
63.0 58.0 53.2 61.4

64.8 58.8 51.7 60.3

3F

2018.10.9
68.1 63.1 59.7 67.2

64.1 58.2 53.3 60.8

2018.10.10
68.3 64.4 59.5 66.7

65.0 59.3 52.1 61.1

6F

2018.10.9
64.0 59.0 54.8 62.3

65.8 58.6 52.7 62.4

2018.10.10
66.8 62.8 59.0 64.3

65.8 60.0 52.4 62.2

3.2.3

56



3.2-3 dB(A)

N1
56

1F
2018.10.11

53.2

2 2

60
44.1 50

2018.10.12
50.6 60
45.1 50

4F
2018.10.11

54.1 60
46.1 50

2018.10.12
53.7 60
52.8 50 2.8

9F
2018.10.11

53.8 60
45.9 50

2018.10.12
55.1 60
52.8 50 2.8

16F
2018.10.11

54.4 60
46.4 50

2018.10.12
57.3 60
50.1 50 0.1

25F
2018.10.11

56.8 60
49.3 50

2018.10.12
56.6 60
50.8 50 0.8

N2

14

1F
2018.10.11

58.5

2

60
47.1 50

2018.10.12
57.5 60
45.8 50

4F
2018.10.11

60.6 60 0.6
54.4 50 4.4

2018.10.12
60.6 60 0.6
52.8 50 2.8

9F
2018.10.11

61.9 60 1.9
54.0 50 4.0

2018.10.12
61.7 60 1.7
52.5 50 2.5

15F
2018.10.11

62.3 60 2.3
51.6 50 1.6

2018.10.12
61.2 60 1.2
51.7 50 1.7

21F
2018.10.11

61.8 60 1.8
50.6 50 0.6

2018.10.12
62.5 60 2.5
51.0 50 1.0

27F
2018.10.11

61.5 60 1.5
49.4 50

2018.10.12
62.8 60 2.8
49.0 50

N3 1F 2018.10.11 54.0 2 60
57



69 50.1 50 0.1

2018.10.12
55.4 60
49.3 50

3F
2018.10.11

61.1 60 1.1
54.7 50 4.7

2018.10.12
60.9 60 0.9
53.3 50 3.3

5F
2018.10.11

61.7 60 1.7
55.1 50 5.1

2018.10.12
61.2 60 1.2
55.9 50 5.9

8F
2018.10.11

61.8 60 1.8
57.2 50 7.2

2018.10.12
61.4 60 1.4
55.7 50 5.7

11F
2018.10.11

63.0 60 3.0
57.8 50 7.8

2018.10.12
62.3 60 2.3
57.4 50 7.4

15F
2018.10.11

60.2 60 0.2
55.5 50 5.5

2018.10.12
58.6 60
56.7 50 6.7

N4

133

1F
2018.10.9

54.0

3 2

60
47.9 50

2018.10.10
52.8 60
42.6 50

6F
2018.10.9

62.0 60 2.0
46.4 50

2018.10.10
52.8 60
41.9 50

N5
42

1F
2018.10.11

51.0

3 2

60
47.6 50

2018.10.12
54.4 60
46.9 50

4F
2018.10.11

60.4 60 0.4
48.1 50

2018.10.12
59.0 60
47.9 50

9F
2018.10.11

53.7 60
48.8 50

2018.10.12
52.1 60
48.1 50

N6

1

1F
2018.10.11

59.6

3 2

60
54.4 50 4.4

2018.10.12
58.1 60
53.1 50 3.1

4F 2018.10.11 61.5 60 1.5
58



59.2 50 9.2

2018.10.12
63.1 60 3.1
58.1 50 8.1

9F
2018.10.11

64.7 60 4.7
58.3 50 8.3

2018.10.12
63.1 60 3.1
58.4 50 8.4

15F
2018.10.11

64.0 60 4.0
61.9 50 11.9

2018.10.12
61.9 60 1.9
60.9 50 10.9

N7

1F
2018.10.11

51.4

3 2

60
44.5 50

2018.10.12
51.1 60
45.2 50

3F
2018.10.11

53.3 60
47.4 50

2018.10.12
53.6 60
46.4 50

N8-1

23

1F
2018.10.9

55.2

4a 4a

70
54.7 55

2018.10.10
50.0 70
50.9 55

3F
2018.10.9

61.6 70
53.8 55

2018.10.10
57.7 70
53.8 55

6F
2018.10.9

62.7 70
55.3 55 0.3

2018.10.10
61.3 70
60.5 55 5.5

N8-2

18

1F
2018.10.9

55.1

3 2

60
48.1 50

2018.10.10
54.5 60
47.7 50

3F
2018.10.9

56.1 60
50.5 50 0.5

2018.10.10
56.4 60
49.8 50

6F
2018.10.9

56.2 60
50.6 50 0.6

2018.10.10
54.8 60
48.9 50

N9
10

1F
2018.10.11

56.0

1 1

55 1.0
47.7 45 2.7

2018.10.12
53.7 55
48.1 45 3.1

4F 2018.10.11 54.4 55
59



50.3 45 5.3

2018.10.12
55.1 55 0.1
49.6 45 4.6

9F
2018.10.11

59.8 55 4.8
53.2 45 8.2

2018.10.12
57.6 55 2.6
52.3 45 7.3

15F
2018.10.11

60.6 55 5.6
52.1 45 7.1

2018.10.12
59.3 55 4.3
53.0 45 8.0

23F
2018.10.11

62.2 55 7.2
51.7 45 6.7

2018.10.12
59.4 55 4.4
51.1 45 6.1

N10
2

1F
2018.10.11

52.0

1 1

55
41.5 45

2018.10.12
48.7 55
43.0 45

4F
2018.10.11

54.5 55
46.4 45 1.4

2018.10.12
53.9 55
46.2 45 1.2

8F
2018.10.11

59.2 55 4.2
47.8 45 2.8

2018.10.12
55.6 55 0.6
46.8 45 1.8

14F
2018.10.11

57.4 55 2.4
51.9 45 6.9

2018.10.12
59.3 55 4.3
50.7 45 5.7

N11

1F
2018.10.11

62.8

2 2

60 2.8
47.4 50

2018.10.12
59.3 60
54.1 50 4.1

4F
2018.10.11

59.6 60
48.0 50

2018.10.12
61.2 60 1.2
51.2 50 1.2

N12
1

1F
2018.10.11

52.5

2 2

60
46.6 50

2018.10.12
54.1 60
47.2 50

4F
2018.10.11

54.1 60
51.1 50 1.1

2018.10.12
56.7 60
51.8 50 1.8

7F 2018.10.11 53.6 60
60



49.4 50

2018.10.12
60.1 60 0.1
52.7 50 2.7

12F
2018.10.11

60.7 60 0.7
52.9 50 2.9

2018.10.12
58.9 60
51.6 50 1.6

N13
7

1F

2018.10.9
50.0

2 2

60

42.2 50

2018.10.10
50.8 60

42.8 50

N14
1

1F
2018.10.9

60.8

1 1

55 5.8
48.6 45 3.6

2018.10.10
55.5 55 0.5
50.8 45 5.8

3F
2018.10.9

59.4 55 4.4
50.1 45 5.1

2018.10.10
53.8 55
49.1 45 4.1

6F 2018.10.9

62.7 55 7.7
49.9 45 4.9
56.6 55 1.6
53.2 45 8.2

N15

2

1F
2018.10.9

48.8

4a 4a

70
46.0 55

2018.10.10
58.5 70
50.3 55

3F
2018.10.9

54.4 70
50.3 55

2018.10.10
58.6 70
49.6 55

5F
2018.10.9

57.8 70
55.1 55 0.1

2018.10.10
61.2 70
53.8 55

N16-
1

4

1F
2018.10.9

55.4

4a 4a

70
52.2 55

2018.10.10
58.8 70
52.7 55

3F
2018.10.9

58.1 70
50.2 55

2018.10.10
58.2 70
54.9 55

5F 2018.10.9
62.2 70
56.1 55 1.1
61



2018.10.10
64.3 70
58.5 55 3.5

9F
2018.10.9

65.8 70
53.5 55

2018.10.10
63.5 70
55.9 55 0.9

15F
2018.10.9

60.4 70
54.0 55

2018.10.10
63.1 70
57.7 55 2.7

22F
2018.10.9

60.0 70
51.5 55

2018.10.10
60.6 70
54.6 55

N16-
2

11

1F
2018.10.9

53.2

1 1

55
42.5 45

2018.10.10
54.2 55
45.0 45

3F
2018.10.9

53.1 55
44.3 45

2018.10.10
56.7 55 1.7
46.8 45 1.8

5F
2018.10.9

55.0 55
45.6 45 0.6

2018.10.10
56.9 55 1.9
47.0 45 2.0

8F
2018.10.9

54.9 55
45.8 45 0.8

2018.10.10
57.6 55 2.6
46.9 45 1.9

11F
2018.10.9

59.8 55 4.8
46.4 45 1.4

2018.10.10
61.5 55 6.5
47.3 45 2.3

N17

4

1F
2018.10.9

50.2

2 2

60
44.2 50

2018.10.10
49.4 60
44.7 50

3F
2018.10.9

52.9 60
43.6 50

2018.10.10
52.1 60
44.4 50

6F
2018.10.9

53.7 60
45.3 50

2018.10.10
54.4 60
46.2 50

N18-1 1F 2018.10.9
52.1

4a 4a
70

48.7 55
62



10
2018.10.10

52.9 70
48.6 55

3F
2018.10.9

65.8 70
49.9 55

2018.10.10
58.7 70
52.6 55

5F
2018.10.9

65.0 70
54.2 55

2018.10.10
61.8 70
55.2 55 0.2

N18-2

8

1F
2018.10.9

54.4

2 2

60
48.0 50

2018.10.10
50.9 60
50.9 50 0.9

3F
2018.10.9

54.6 60
48.3 50

2018.10.10
53.4 60
49.0 50

6F
2018.10.9

55.0 60
48.0 50

2018.10.10
55.2 60
51.7 50 1.7

N19

39

1F
2018.10.9

52.0

1 1

55
47.9 45 2.9

2018.10.10
52.3 55
47.3 45 2.3

4F
2018.10.9

56.9 55 1.9
46.8 45 1.8

2018.10.10
52.5 55
47.1 45 2.1

9F
2018.10.9

60.6 55 5.6
51.7 45 6.7

2018.10.10
59.2 55 4.2
53.1 45 8.1

15F
2018.10.9

57.0 55 2.0
53.2 45 8.2

2018.10.10
59.7 55 4.7
52.4 45 7.4

23F
2018.10.9

61.3 55 6.3
50.2 45 5.2

2018.10.10
61.1 55 6.1
51.2 45 6.2

N20
1F

2018.10.9
66.4

4a 2

60 6.4
59.6 50 9.6

2018.10.10
61.4 60 1.4
60.3 50 10.3

3F 2018.10.9
67.2 60 7.2
60.8 50 10.8
63



2018.10.10
66.7 60 6.7
61.1 50 11.1

6F
2018.10.9

62.3 60 2.3
62.4 50 12.4

2018.10.10
64.3 60 4.3
62.2 50 12.2

1 1

1 GB3096-

2008 1 0.1~7.7dB A

0.8~8.2dB A

2 2

GB3096-2008 2

GB3096-2008 2

0.1-6.7dB A 0.1~12.2dB A

3 4a

4a GB3096-2008 4

0.1~7.4dB A

3.3
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4

4.1

4.1.1

4.1-1

4.1-1

1

2

65



3

4

5

4.1.2

1

Lp—— r dB A

Lp0—— ro dB A

50m

25m

4.1-2

4.1-2 dB A

×1 61.5 70 55 6.5

×2 64.5 70 55 8.5

0
0

20 lgp p
rL L
r
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×1
×1

77.7 70 7.7 55 22.7

×1
×1

76.5 70 6.5 55 21.5

×1
×1

77.1 70 7.1 55 22.1

GB12523-2011 8.5dB(A)

23.5dB(A) 2m

9~12dB(A)

2

50

30

5t 85~90dB(A)

30~50

12:00~14:00 22:00~6:00

4.2

4.2.1

67



Cadna/A

200 m

Cadna/A DataKustik

ISO9613 RLS-90 Schall 03

2000

-001 2002

1

HJ2.4-2009

a i

Leq(h)i — i dB A

( OEL )i — i Vi km/h 7.5 A dB(A)

Ni — i /h

r — m r 7.5m

Vi — i km/h

T — 1h

1 2—— 4.2-1
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4.2-1 A—B P

L — dB(A)

L= L1- L2+ L3

L= L + L

L2= Latm+ Lgr+ Lbar+ Lmisc

L1— dB(A)

L — dB(A)

L — dB(A)

L2— dB(A)

L3— dB(A)

b) 

2

1 L1

a L

A

A
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A

— %

b) 

4.2-1 =0

4.2-1 dB A

km/h

30 40
0 0 0

1.0 1.5 2.0

( OEL
)i

2 2

a Abar

Abar

f— Hz

— m

c— m/s

500Hz

A

Abar 4.2-2

70



4.2-2 8.5dB

92% 6.6dB

4.2-2

Abar

Abar =0

Abar

4.2-3 -c 6.2-4 Abar

4.2-3

71



4.2-4 Abar f=500Hz

GB/T17247.2 A

4.2-5 4.2-5

S S0

4.2-5

4.2-2
S/S0 Abar

40% 60% 3dB A
70% 90% 5 dB A

1.5 dB A
A

b Aatm

72



a

4.2-3 a=2.9

4.2-3

%

dB/km

Hz

63 125 250 500 1000 2000 4000 8000

10 70 0.1 0.4 1.0 1.9 3.7 9.7 32.8 117.0

20 70 0.1 0.3 1.1 2.8 5.0 9.0 22.9 76.6

30 70 0.1 0.3 1.0 3.1 7.4 12.7 23.1 59.3

15 20 0.3 0.6 1.2 2.7 8.2 28.2 28.8 202.0

15 50 0.1 0.5 1.2 2.2 4.2 10.8 36.2 129.0

15 80 0.1 0.3 1.1 2.4 4.1 8.3 23.7 82.8

c Agr

A

r— m

hm— m 6.2-6 hm= F/r F

m2 r m

Agr Agr “0”
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4.2-6 hm

d Amisc

6.2-7

4.2-7

df df=d1+d2

d1 d2 5km

4.2-4 10m 20m

20m 200m

200m 200m

4.2-4
df

m
Hz

63 125 250 500 1000 2000 4000 8000
dB f<20 0 0 1 1 1 1 2 3

dB/m f<200 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.12

3 3

a
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4.2-5

4.2-5
m dB

3
40 2

70 1
100 0

b

30%

w — m

Hb — h m

3

L90

L90

4.2-6
dB(A)

2 55.4 49.2

2 52.9 45.1

2 52.9 45.1 L90

4a 64.9 51.7
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2 54.4 46.4 L90

4a 57.2 51.8

2 54.4 46.4

4a 57.2 51.8

L90
2 54.4 46.4

4a 57.2 51.8

2 54.4 46.4

4a 58.4 51.8

2 56.2 48.8

4a 57.8 51.6

1 52.8 49.6

2 55.6 47.8

2 55.7 47.4

2 56.6 52.3

2 51.6 48.8

2 51.8 44.1

2 55.4 48.0

2 59.6 53.3

2 56.8 48.6

2 62.8 54.3

4a 53.2 53.1

2 50.0 44.0

4a 60.4 55.8

2 50.2 49.8

1 57.3 50.2

1 56.3 48.8

1 62.2 47.6

2 56.0 43.7

1 54.4 47.7

2 57.3 47.7

2 59.8 53.2

4a 53.0 46.8

1 52.4 47.2

4a 60.2 55.8

2 50.5 48.5
2

L90

1 57.4 46.3
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4a 59.0 52.0

2 50.5 48.5

4a 59.2 54.8

2 50.5 48.5
2

L90

4a 55.2 53.6

2 50.5 48.5
2

L90

4a 58.2 48.0

1 56.2 41.4

2 52.4 39.9

4a 58.0 45.8

2 49.0 42.8

2 59.7 52.4

1 56.2 46.6

4

4.2.2

1

1.2

4.2-7 4.2-8

a

b

c
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4.2-8
m

4a 2 1

2021
11 107 /

85 250 /

2027
12 116 /

93 269 /

2035
14 129 /

103 297 /

~

2021
11 90 323

72 213 549

2027
11 98 347

78 229 584

2035
12 109 380

87 253 633

~

2021
11 90 260

71 211 546

2027
11 97 280

77 228 581

2035
12 108 308

86 251 630

~

2021
9 86 252

68 205 533

2027
10 93 271

74 221 567

2035
11 104 299

83 244 615

~

2021
12 113 320

90 262 653

2027
13 122 344

97 282 692

2035
14 136 377

109 310 748

2
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4.2-9 4.2-10

1

GB3096-2008 2 43

0.1~11.6dB 0.4~15.6dB

0.1~12.0dB 0.2~16.0dB 0.2~12.5dB

0.5~16.5dB
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5.2.1

[2010]144

103



5.2.2

1

2

3 50m

5.2.3

35m

GB3096-2008

GB50118-2010 4.5m
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6 44 2017.9
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44 2017.6

9 364 2018.1
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[2014]9

11

[2016]5

1.2.2

1 HJ 2.1-2016

2 HJ2.2-2008

3 HJ/T 393-2007

4 2005.4

1.2.3

1

2018.7

2

3

1.3

1.3.1
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1.3.2

1.3.2.1

GB 3095-2012 1.3-1

1.3-1

1 24
1 SO2

3 500 150 60
2 NO2

3 200 80 40
3 CO mg/m3 10 4 /
4 PM10

3 / 150 70
5 PM2.5

3 / 75 35

1.3.2.2

GB16297-1996 2

1.3-2
mg/m3

NOx 0.12
TSP 1.0
THC 1.0

4.0

CO 1.3-3

1.3-3 CO

CO
ppm 24
ppm 150

15min ppm 250

1.3-4 GB 18352.3-2005
(g/km)

(CO) (HC) (NOx)
(RM)
(kg) L1 L2 L3

3



— 1 0.5 0.1 — 0.08 0.25
1 0.5 0.1 — 0.08 0.25

1305 1.81 0.63 0.13 — 0.1 0.33
1760 RM 2.27 0.74 0.16 — 0.11 0.39

1.3-5 GB17691-2005
CO g/kWh HC g/kWh NOx g/kWh 

1.5 0.46 3.5 
1.5 0.46 2.0 

EEV 1.5 0.25 2.0 

1.4

1.4.1

1.4-1

1.4-1

PM2.5 PM10 NO2 CO SO2
PM10

NO2 CO

1.4.2

JTGB03-2006

1.4-2

1.4-2

THC TSP 
[a]

1.4-3
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1.5

1.5.1

HJ2.2-2008

1.5.2

HJ2.2-2008
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1.6

1

2018 2021 6
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1.7

1

44 4 3

37 1.6-1
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2

2.1

2.2

2.2.1

1

TSP

TSP 2.2-1

2.2-1

(m)
TSP

(mg/m3)

1 1 1 20 0.23 0.25

2 1 1 1 20 0.17 0.28

3 1 3 20 0.13 0.12

4 1 40-50 / 30 0.22 0.20

5 1 1
2 20 / 30 0.32 0.26

6 1 2
1 40-60 / 40 0.23 0.22

7 1 2
20 100 0.28 0.25

8
2 2

2 2 1
30-40 /

100 0.21 0.25

9 1 1 100 0.21 0.20

10 30-40 / 110 0.21 0.20

TSP 50~200m

20



50m TSP 11.625mg/m3

100m TSP 9.694mg/m3 150m TSP 5.093mg/m3

70%

2

OGFC

OGFC

4.6%-5%

THC [a]

OGFC 2-3m/min 165

140

OGFC

50m [a]

0.00001mg/m3 60m 3 THC 60m 3

3

2.2.2

1

CO NO2

21



QJ J mg/(m·s)

Ai /h

X NO2 0.8

Eij i j

mg/( ·m)

2016 4 1 2019 7 1

2021 2027 2035

[2014]92

3

2.2-2

2.2-2 g/km·

CO NOX

0.31 0.02

1.49 0.16

2.84 0.65

1.79 0.19

3.39 0.76

[2014]92 3

NOx NO2

2.2-3

3600/
3

1i
ijiJ EBAQ

22



2.2-3 mg/(m·s)
2021 2027 2035

CO NO2 CO NO2 CO NO2

-07 0.80 0.12 0.87 0.13 0.97 0.14 

0.35 0.06 0.38 0.07 0.42 0.07 

- 0.85 0.13 0.92 0.14 1.03 0.15 

0.34 0.06 0.37 0.06 0.41 0.07 

- 0.86 0.13 0.93 0.14 1.04 0.15 

0.34 0.06 0.37 0.07 0.42 0.07 

- 0.87 0.13 0.95 0.14 1.06 0.16 

0.42 0.07 0.46 0.08 0.52 0.09 

- 0.97 0.14 1.05 0.16 1.18 0.17 

0.43 0.08 0.47 0.08 0.52 0.09 

2

CO NOX CO

CO

1825m 169m2

200m 42m2 1500m3/s

80m3/s CO

2.2-4

2.2-4 mg/m3

2021 2027 2035
CO NO2 CO NO2 CO NO2

1.04 0.15 1.13 0.16 1.27 0.18
0.21 0.0019 0.23 0.0021 0.26 0.0023

2.2.3

2.2-5

23



2.2-5

TSP 0.28mg/m3 0.28mg/m3

THC [a]

THC 0.16mg/m3

0.01mg/m3

[a]
0.00001mg/m3

THC 0.16mg/m3

0.01mg/m3

[a]
0.00001mg/m3

NO2 CO NO2 0.17 mg/m•s
CO 1.18mg/m•s

NO2 0.17mg/m•s
CO 1.18 mg/m•s

24



3

3.1
2017

PM2.5 O3 PM10

NO2 9.3% 18.9% 2.5% 1.6% O3

PM2.5 42μg/m3 4.5% 365

65 200 72.6%

1.7

3.2

3.2.1

1 2

HJ2.2-2008 7.3

7.3.3.1.2

HJ2.2-2008

3.2-1

3.2-1

G1 80m SO2 CO
NO2

PM2.5

PM10

G2 40m

7 SO2 CO NO2

4 (02:00 08:00
14:00 20:00)

45min CO NO2 PM10 PM2.5

20h

25



3.2.2

1

0

i
i

i

CI
C

Ii—— i Ii

Ci—— i mg/m3

C0i—— i mg/m3

2

2018 8 15~8 21 7

3.2-2 2017

3.2-3

3.2-2 2018 8 15-8 21

1 24 1 24
1 24

SO2(ug/m3) 500 150 2-3 3 0.004-0.01 0.02 
NO2(ug/m3) 200 80 7-38 11-26 0.04-0.19 0.14-0.33 
CO(mg/m3) 10 4 0.5-1.4 0.6-1.0 0.05-0.14 0.15-0.25 

PM10(ug/m3) / 150 / 21-47 / 0.14-0.31 
PM2.5(ug/m3) / 75 / 7-33 / 0.09-0.44 

2018 8 15~8 21 PM2.5 PM10

SO2 NO2 SO2 NO2 GB3095-2012

3.2-3 2017
SO2

3) NO2
3) PM2.5

3) PM10
3)

11 39 43 65
60 40 35 70

0.18 0.98 1.23 0.93 

SO2 NO2 PM10 GB3095-2012

NO2 PM10 PM2.5

26



3

2018 10 5 ~10 11

3.2-4

3.2-4

1h 24h 1h 24h 1h 24h
SO2(ug/m3) 500 150 6~38 12-27 0.01-0.08 0.08-0.18 
NO2(ug/m3) 200 80 31.9~54.5 55.3-60.5 0.16-0.27 0.69-0.76 
CO(mg/m3) 10 4 0.375-1.18 0.672-0.842 0.04-0.12 0.17-0.21 

PM10(ug/m3) / 150 / 11.5-97.0 / 0.08-0.65 
PM2.5(ug/m3) / 75 / 39-45 / 0.52-0.60

3.2-5

m/s kPa

2018.10.5

2:03-3:03 3.3 17.2 100.9

8:07-9:07 3.1 19.6 100.9

14:04-05:04 3.4 23.8 100.9

20:09-21:09 3.2 18.4 100.9

2018.10.6

1:56-2:56 2.6 15.2 101.2

8:02-9:02 2.4 19.4 101.2

14:09-15:09 2.7 25.3 101.2

20:03-21:03 2.2 18.3 101.2

2018.10.7

2:09:3:09 2.4 16.2 101.4

8:11-9:11 2.1 19.8 101.4

14:14-15:14 2.2 26.8 101.4

20:19-21:19 2.6 19.1 101.4

2018.10.8

2:07-3:07 2.8 17.4 101.7

8:08-9:08 2.6 20.6 101.7

14:13-15:13 2.7 25.2 101.7

20:16-21:16 2.3 19.3 101.7

2018.10.9

2:11-3:11 1.3 16.3 101.9

8:14-9:14 1.6 18.4 101.9

14:17-15:17 1.2 25.6 101.9

20:21-21:21 1.1 16.7 101.9

27



2018.10.10

2:06-3:06 3.2 12.2 102.1

8:09-09:09 3.4 15.7 102.1

14:13-15:13 3.3 20.3 102.1

20:18-21:18 3.0 16.6 102.1

PM2.5 PM10

SO2 NO2 CO SO2 NO2 CO

GB3095-2012

3.3
PM2.5 PM10 SO2 NO2 CO SO2

NO2 CO SO2

NO2 PM10

PM2.5

28



4

4.1

4.1.1

1

150 m TSP GB3095-2012

4.1-1

4.1-1

m 0 20 50 100 200

TSP mg/m3
11.03 2.89 1.15 0.86 0.56

2.11 1.40 0.68 0.60 0.29

% 81 52 41 30 48

2

70%

200

29



3

100m TSP

2

4.1.2

OGFC

THC [a]

50m [a] 0.00001mg/m3

60m 3 THC 60m 3

4.1.3

1

200m 44

2

30



4.1.4

44

50m 60m

4.2

4.2.1

1

2017 17.8 1 6.9 7

31.4 4.2-1 4.2-1

2

2017 2.20m/s 12 1.9m/s 5

2.60m/s 4.2-2 4.2-2

4.2-3 4.2-3

3

31



2017 E 2017 4.2-4

4.2-5 4.2-4

32
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AERMOD
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2021 CO NO2

GB3095-2012 NO2

GB3095-2012 2027 CO NO2

GB3095-2012 NO2

GB3095-2012 2035

CO NO2

GB3095-2012 NO2

GB3095-2012

CO NO2

NO2

NO2

NO2 CO THC

4.2.2.2

1825m

1327m

300m 300m TSP CO

SO2 NO2 5 4.2-11

4.2-11 1327m SO2 TSP

42



GB3095-2008 TSP

5 NO2 4

300m 300m

0.558mg/m3 CO

4.2-11 mg/m3

1 2 3 4 5
+300m -300m

SO2

<0.010 <0.010 <0.010 <0.010 <0.010 322
<0.010 <0.010 <0.010 <0.010 <0.010 271
<0.010 <0.010 <0.010 <0.010 <0.010

NO2

0.064 0.151 0.337 0.216 0.558 322
0.058 0.170 0.386 0.341 0.478 271
0.061 0.161 0.362 0.279 0.518

TSP
0.013 0.010 0.015 0.017 0.020 322
0.010 0.013 0.014 0.016 0.017 271
0.012 0.012 0.015 0.017 0.019

CO
2.25 6.29 8.82 15.44 19.53 322
2.32 5.08 7.64 11.79 16.35 271
2.28 5.68 8.23 13.62 17.94

CO 4.2-12

CO

4.2-12 mg/m3

CO

187.5 150ppm6.2 7.5 8.8 10.0
2.5 3.8 8.8 11.2

NO2 0.11mg/m3 CO

0.76mg/m3 NO2 0.0023mg/m3 CO

0.26mg/m3 NO2 GB16297-1996 2

CO JTG H10-2009
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