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8.1-1 

 

 
 
 

 8.1-1  

  

 

 
 

 
 

 
 

 
 8.1-2  

  

 
 

 
 

 
 

 
 

 8.1-3  

  

 

48
25 53

38  
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8.1-2 

 
 

 
6.  
6. 6.1 6.1.1 2  

 
 

 8.1-4  8.1-1  

1 A  

5 1 5  

    

A   

1 286   

2 235   

3    

4    

5  2   

  



8.1-3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8.1-4 

 
 

 

5
11  

 
 

 8.1-5 2  
1 7 168

24
 

  

 29 8 2 0:00 
29 8 8 24:00 

7  
 

30 1 19 0:00 
30 1 25 24:00 

 29 8 1 12:00 
29 8 9 12:00 

8  
 30 1 18 12:00 

30 1 26 12:00 

  

 



8.1-5 

 
 

 
6. 6.1 6.1.1

2  
 

 
 

 8.1-6  
0.005ppm 0.008ppm 0.008ppm

0.013ppm 0.04 0.06ppm 1
0.024ppm  

 
 

 
 

 
 

 
 

 
 

 
 

1  
  

ppm  ppm  ppm  

A  
 

 7 168 0.005 0.008 0.015 
 

1 1
0.04ppm

0.06 ppm

 
 

1 0.1
0.2ppm

 

 7 168 0.008 0.013 0.024 

 

 
 

 7 166 0.006 0.008 0.013 

 7 166 0.008 0.014 0.029 

 
 

 7 166 0.006 0.009 0.020 

 7 166 0.013 0.020 0.031 
1 2 14  

 
 

1 5
 8.1-7  

0.004 0.007ppm 0.012 0.016ppm
0.007 0.021ppm 0.04 0.06ppm  

 



8.1-6 

 

 
 

 
 

 
 

 
 

 
  

 
 ppm  ppm  

A  
 

 8 0.004 0.007 

1 1
0.04ppm 0.06ppm

 

 0.011 0.014 

1  
286  

 8 0.007 0.012 
 0.015 0.019 

2  
235  

 8 0.005 0.008 
 0.012 0.017 

3  
  

 8 0.007 0.011 
 0.016 0.021 

4  
  

 8 0.004 0.007 
 0.012 0.015 

5  
 2  

 8 0.006 0.009 
 0.016 0.020 

 
1 53 7 11  

38  
2 1 2 16  

 
 

 8.1-8  
0.013mg/m3 0.011mg/m3

0.015mg/m3 0.016mg/m3 1 0.062mg/m3 0.041mg/m3

1 1 0.10mg/m3 1 0.20mg/m3  

 
 

 
 

 
 

 
 

 
 

 
 

1  
  

 mg/m3  mg/m3  mg/m3  

A  
 

 7 168 0.013 0.015 0.062 
1 1

0.10mg/m3

1
0.20mg/m3

 

 7 168 0.011 0.016 0.041 
 

 
 

 7 167 0.019 0.039 0.057 

 7 167 0.008 0.013 0.018 

 
 

 7 167 0.016 0.030 0.044 

 7 167 0.008 0.013 0.017 
1 2 14  

 
 



8.1-7 

 
 

 8.1-9  8.1-2  
1.3m/s

1.6m/s 4.4m/s 4.9m/s  

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 16   

m m/s  m/s   %  %  

A  
 

 7 168 11 1.3 4.4 
E  E 32.7 16.1 

 7 168 11 1.6 4.9 
WNW  W 26.2 6.5 

 

 
 7 168 52 2.9 6.6 

E  ESE 26.8 0.6 

 7 168 52 3.3 6.7 
N  NNW 19.0 0.0 

 

 

 
  

6. 6.1
6.1.1 286

2  
 

  
6. 6.1 6.1.3

 
 

  
6. 6.2 6.2.2

 
6. 6.2 6.2.4

 



8.1-8 

 
 

 
 

 
 

 
500m

 
 8.1-10

 8.1-3 2 1 5 1.5m
 

   

1 286   
5  2   

 
 

15 1  
 



8.1-9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-10 

 
 

 
24 25

3   8.1-4
 

98% 2%  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

98
2



8.1-11 

 
 

24 25 3  
1m/s

1m/s  
 

zzyzy

HzHzy
u

QzyxC

 
C x,y,z x,y,z ppm  

mg/m3  
Q mL/s mg/s  

 m/s  
H m  

y, z y z m  
x m  
y m  
z m  

 

m
t
m

tQzyxC oo  

Hzyx
 

Hzyxm  

to s  
,   

 



8.1-12 

 
 

24 25 3  
 

 

 

Lzz  

Z0 m  
Z0 1.5 

3 Z0 4.0 
L L x-W/2 m  
X m  
W m  

, W/2 z 1.5  
 

 

LWy  

W/2 y W/2  
 

 

Wto
 

W m  
  

 
 

0.3 
0.18 7 7  
0.09 7 7  



8.1-13 

 
 
 

 8.1-11  8.1-5  

   

1 286   
5  2   

 

 

 

 

 
 

 
 



8.1-14 

 
 

 8.1-5  
 8.1-6  

24 25 3  

400m 20m 2m 180m
10m , 1m  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1.5m 1 4.5m 2  
 
 

 



8.1-15 

 
 

 8.1-12
15

 
8.2 8.2.1 29 5 23 5 24

 

 
  

 
   

 
/  

   
 

 
/  

 
 
 

/  

1  
286  

 2,743 143 2,886 
 74,138 30 74,168 

 2,074  2,074 

5  
 2  

 1,509 143 1,652 
 29,180 30 29,210 

 995  995 
 

 
 8.1-13  

8.2 8.2.1
5 1

-10km/h  

   
km/h  

 
km/h  

1  286  40 50 
5   2  40 40 

 
 
 



8.1-16 

 
 

 8.1-14 19 9

 

g/km  
 NOx  SPM  

     
 

km/h  40 0.077 1.35 0.004 0.071 

19 9  
H24 H42 H19 H30

 
 

 

 
11 19 29

F 29  
1m/s 1m/s 2

16  
 

P
oo HHUU  

U m/s  
Uo Ho m/s  
H m  
Ho 52.6m  
P  8.1-15 1/3  

  

 1 3 
 1 5 

 1 7 
24 25 3  

 
P 24  

 



8.1-17 

 
 

24
25 3  

 

xBGxRxR NONONONO  

NOx R ppm  
NO2 R ppm  
NOx BG ppm  
NOx T ppm  

 NOx T NOx R NOx BG  
 

 
5 24

28  8.1-16
 

5
24 28 28  

  H24 H25 H26 H27 H28     
 

 
ppm  

 0.011 0.011 0.010 0.009 0.008 0.010 0.011 0.008 0.008  0.010 0.011 0.009 0.009 0.008 0.009 0.011 0.008 
 

ppm  
 0.013 0.013 0.012 0.010 0.008 0.011 0.013 0.008 0.009  0.012 0.013 0.010 0.010 0.009 0.011 0.013 0.009 

mg/m3  
 0.013 0.013 0.014 0.012 0.010 0.012 0.014 0.010 0.015  0.017 0.019 0.018 0.019 0.015 0.018 0.019 0.015 

 
 



8.1-18 

 
 

98% 2%
24 25 3  

 
 

bNONOa RBG
 

BGR NONOa  

BGR NONOb  
NO2 BG ppm  
NO2 R ppm  

bSPMSPMa RBG  

BGR SPMSPMa  

BGR SPMSPMb  
SPM BG ppm  
SPM R ppm  



8.1-19 

 
 

 
 8.1-17  8.1-18  

0.00003 0.00005ppm
0.00968 0.01219ppm 0.26%

0.50%  
98% 0.024 0.027ppm

28 3  

 
 

 
 
 

 
 

m

 

 
ppm  

 
 
 

ppm  

 
 

 
ppm  

 
  

= + +  
ppm  

 
 
 

/ %  

1  
286  

 
1.5 0.00333 0.00003 

0.008 

0.01136 0.26 
4.5 0.00304 0.00003 0.01107 0.27 

 
1.5 0.00414 0.00005 0.01219 0.41 
4.5 0.00345 0.00004 0.01149 0.35 

5  
 2  

 
1.5 0.00187 0.00004 0.00991 0.40 
4.5 0.00164 0.00004 0.00968 0.41 

 
1.5 0.00205 0.00005 0.01010 0.50 
4.5 0.00171 0.00004 0.00975 0.41 

 

 
 

 
 
 

 
 

m

 
98%  

ppm  
  

 

1  
286  

 
1.5 0.024 

0.04 0.06ppm  
 

 
0.04ppm  

4.5 0.023 

 
1.5 0.025 
4.5 0.024 

5  
 2  

 
1.5 0.022 
4.5 0.022 

 
1.5 0.022 
4.5 0.022 

 
 



8.1-20 

 
 

 8.1-19  8.1-20  
0.00001mg/m3

0.01528 0.01570mg/m3 0.06%
0.07%  

2% 0.039 0.040mg/m3

28 3  

 
 

 
 
 

 
 

m

 
 

mg/m3

 

 
 
 

mg/m3

 

 
 

mg/m3

 

 
 

= + +  
mg/m3  

 
 
 

/ %  

1  
286  

 
1.5 0.00054 0.00001 

0.015 

0.01555 0.06 
4.5 0.00049 0.00001 0.01550 0.06 

 
1.5 0.00069 0.00001 0.01570 0.06 
4.5 0.00056 0.00001 0.01557 0.06 

5  
 2  

 
1.5 0.00030 0.00001 0.01531 0.07 
4.5 0.00027 0.00001 0.01528 0.07 

 
1.5 0.00033 0.00001 0.01534 0.07 
4.5 0.00028 0.00001 0.01529 0.07 

 

 
 

 
 
 

 
 

m  

 
2%  

mg/m3  

 
 

 

1  
286  

 
1.5 0.046 

0.10mg/m3  

4.5 0.046 

 
1.5 0.046 
4.5 0.046 

5  
 2  

 
1.5 0.046 
4.5 0.046 

 
1.5 0.046 
4.5 0.046 

 
 

 



8.1-21 

 
 

 
1

 
 

 
500m

1.5m
 

 8.1-21  8.1-7
 

   

   
   
   
   

 
 

6 17 1  

1.9.2
 1.9-4

 
1 7 1 1

 
 



8.1-22 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8.1-23 

 
 

 
12 12  

 8.1-8  

98% 2% 1  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1

98
2

NOx

1



8.1-24 

 
 

12 12  
1m/s 0.5 0.9m/s 0.4m/s

 
 

z

e

z

e

yzy

p HzHzy
u

Q
zyxC  

NOx ppm  SPM mg/m3  
p NOx ml/s  SPM mg/s  
 m/s  
e m  
, y z m  8.1-22  
 m  
 m  
 m  

 y x = y.x y z x = z.x z 

Pasquill  y y 
 

 z z 
 

 

 0.901 
0.851 

0.426 
0.602 

0 1,000 
1,000  

1.122 
1.514 
2.109 

0.0800 
0.00855 

0.000212 

0 300 
300 500 

500  

 0.914 
0.865 

0.282 
0.396 

0 1,000 
1,000  

0.964 
1.094 

0.1272 
0.0570 

0 500 
500  

 0.924 
0.885 

0.1772 
0.232 

0 1,000 
1,000 0.918 0.1068 0  

 0.929 
0.889 

0.1107 
0.1467 

0 1,000 
1,000  

0.826 
0.632 
0.555 

0.1046 
0.400 
0.811 

0 1,000 
1,000 10,000 

10,000  

 0.921 
0.897 

0.0864 
0.1019 

0 1,000 
1,000 

0.788 
0.565 
0.415 

0.0928 
0.433 
1.732 

0 1,000 
1,000 10,000 

10,000  

 0.929 
0.889 

0.0554 
0.0733 

0 1,000 
1,000 

0.784 
0.526 
0.323 

0.0621 
0.370 

2.41 

0 1,000 
1,000 10,000 

10,000  

 0.921 
0.896 

0.0380 
0.0452 

0 1,000 
1,000  

0.794 
0.637 
0.431 
0.222 

0.0373 
0.1105 
0.529 

3.62 

0 1,000 
1,000 2,000 
2,000 10,000 

10,000  
[ ] 12 12   



8.1-25 

 

eep HzuHzu
 

 

p  

 

eHzyx
 

eHzyx
 

NOx ppm  SPM mg/m3  
p NOx mL/s  SPM mg/s  
 m/s  
e m  
 m  
 m  
 m  

,   8.1-23  

Pasquill  
0.5 0.9 m/s  0.4 m/s  

  

 0.748 1.569 0.948 1.569 
 0.659 0.862 0.859 0.862 

 0.581 0.474 0.781 0.474 
 0.502 0.314 0.702 0.314 

 0.435 0.208 0.635 0.208 
 0.342 0.153 0.542 0.153 

 0.27 0.113 0.47 0.113 
 0.239 0.067 0.439 0.067 
 0.239 0.048 0.439 0.048 
 0.239 0.029 0.439 0.029 

[ ] 12 12   
 
 
 



8.1-26 

 
 

 

1  8.1-24
8 18 1 9

 8.1-25 6 17
1  

 

 
1 

kW

 

1
 
2 

g/kW/h  

 

 
 

 

ISO-CI  
 
 

3 
g/kW/h

 

 
3  

4 
× × ×9h   

 
 

/

 
%  NOx 

g/kW-h
SPM 

g/kW-h

NOx 
 

g/ /  

SPM 
 

g/ /  

0.7m3 104 127.0  234 3.3 0.02 1,676.3 10.2 858 75 
0.45m3 64 127.0  234 3.3 0.02 1,031.5 6.3 130 75 

30m  380 127.0 2  229 5.3 0.15 10,051.6 284.5 182 75 
3.2m3  382 127.0  229 2.0 0.02 3,813.0 38.1 156 75 
1.6m3  223 127.0  229 2.0 0.02 2,225.9 22.3 152 75 
1.2m3  164 127.0  229 2.0 0.02 1,637.0 16.4 78 75 

 257 73.0 2  229 5.3 0.15 3,910.0 110.7 78 75 
50t  257 73.0 2  229 5.3 0.15 3,910.0 110.7 338 75 
25t  193 73.0 2  229 5.3 0.15 2,936.3 83.1 20 75 
 127 64.7  237 14.0 0.41 4,371.2 128.0 117 75 

 213 49.0  237 14.0 0.41 2,772.7 81.2 468 75 
1 30 30 5   

60m 30m 3.2m3 1.6m3 1.2m3

3.2m3 1.6m3 1.2m3

50t  
2 30 30 5  1L 0.83

 
3 24 25 3  

18 1  
4 1 4.5h  
5 300H  

 
 
 



8.1-27 

 

 
  

 
/

6 7 8 9 10 11 12 13 14 15 16 17 
12  

0.7m3 104 104 130 130 104 78 78 26 26 26 26 26 858 
0.45m3        26 26 26 26 26 130 

30m  52 26 26 26 26 26       182 
3.2m3  26 26 26 26 26 26       156 
1.6m3  26 26           52 
1.2m3   52 26          78 

 26 26 26          78 
50t  26 26 26     26 26 52 78 78 338 
25t  10 10           20 
    9 9 9 13 7 16 18 18 18 117 

    36 36 36 52 28 64 72 72 72 468 
300H  

  

7  8.1-26
 

 

 
1 

kW  

 

1
 
2 

g/kW/h  
 

 
 

 

ISO-CI  
 
 

3 
g/kW-h

 

 
3  

 
× × ×1h   

 
 

 
%  NOx 

g/kW-h  
SPM 

g/kW-h  
NOx

g/ /h  
SPM

g/ /h  

0.7m3 104 127.0  234 3.3 0.02 186.3 1.1 4 100 
30m  380 127.0 2  229 5.3 0.15 1116.8 31.6 1 100 
3.2m3  382 127.0  229 2.0 0.02 423.7 4.2 1 100 
1.6m3  223 127.0  229 2.0 0.02 247.3 2.5 1 100 
1.2m3  164 127.0  229 2.0 0.02 181.9 1.8 2 100 

50t  257 73.0 2  229 5.3 0.15 434.4 12.3 1 100 
25t  193 73.0 2  229 5.3 0.15 326.3 9.2 1 100 

 257 73.0 2  229 5.3 0.15 434.4 12.3 1 100 
1 30 30 5   

30m 3.2m3 1.6m3 1.2m3

3.2m3 1.6m3 1.2m3 50t  
2 30 30 5  1L 0.83

 
3 24 25 3  

18 1  



8.1-28 

 
 

 8.1-27
 

  
m3/  

 
kg/  

0.7m3 564.1 6.5  
0.45m3 52.6 0.6  

60m  0.0 0.0  
30m  717.6 38.8  
3.2m3  233.3 4.5  
1.6m3  45.4 0.9  
1.2m3  50.1 1.0  

 119.6 6.5  
50t  518.4 28.1  
25t  23.0 1.2  

360t  0.0 0.0  
200t  0.0 0.0  
100t  0.0 0.0  

 200.6 11.2  
 509.0 28.5  

 3,033.7 127.8  
523mL/g 

 



8.1-29 

 

 8.1-28
 

  
m3/h  

 
g/h  

0.7m3 0.39 4.4 
30m  0.58 31.6 
3.2m3  0.22 4.2 
1.6m3  0.13 2.5 
1.2m3  0.19 3.6 

50t  0.23 12.3 
25t  0.17 9.2 

 0.23 12.3 
 2.14 80.1 

523mL/g 
 

 

6 17 1
 8.1-9  

3.0m 3.0m  
 

7  8.1-10
3.0m 3.0m  

 
 

1.5 1 4.5 2  
 



8.1-30 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-31 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-32 

 
 

 
11 18 28

F 28  
1m/s 0.5 0.9m/s

0.4m/s 3 16
 

 8.1-29 Pasquill  
P

oo HHUU  

U m/s  
Uo Ho m/s  
H m  
Ho 52.6m  
P  8.1-30  

 
10m  

m/s 

cal/cm2 h  
8 10  

 

 

50 49 25 24 5 10  
5 7  

 
0 4  

 <  2       
2 3       
3 4       
4 6       
6 <       

[ ] 12 12   

       

 0.1 0.15 0.20 0.25 0.25 0.30 
[ ] 12 12   

 

1 1m/s
D 1m/s  

 
 

8.1.2 1  
 

 
8.1.2 1

 
 

 
98% 2%

8.1.2 1  



8.1-33 

 
 

 8.1-31  8.1-32  8.1-11  8.1-12
 

1.5m 0.01401ppm 0.02201ppm 63.65%
98% 0.037ppm 28 3

 

98% 0.031 0.037ppm 28
3  

 
 
 

m  

 
 

ppm  

 
 

ppm  

 
 

= + ppm

 
 

/ %  
 

 
1.5 0.01401 

0.008 

0.02201 63.65 
4.5 0.01272 0.02072 61.39 

 
1.5 0.01362 0.02162 63.00 
4.5 0.01236 0.02036 60.71 

 
1.5 0.01048 0.01848 56.71 
4.5 0.00927 0.01727 53.68 

 
1.5 0.01161 0.01961 59.20 
4.5 0.01040 0.01840 56.52 

 

 
 
 

m  

 
98%  

ppm  
  

 

 
 

1.5 0.037 

0.04 0.06ppm  
 

0.04ppm 
 

4.5 0.035 

 
1.5 0.037 
4.5 0.035 

 
1.5 0.033 
4.5 0.031 

 
1.5 0.034 
4.5 0.033 

 



8.1-34 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-35 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 



8.1-36 

 

 8.1-33  8.1-34  8.1-13  
8.1-14

 

1.5m 0.00154mg/m3 0.01654mg/m3 9.31%
2% 0.041mg/m3 28 3

 

2% 0.040 0.041mg/m3 28 3
 

 
 
 

m  

 
 

mg/m3  

 
 

mg/m3  

 
 

= + mg/m3

 
 

/ %  
 

 
1.5 0.00256 

0.015 

0.01654 9.31 
4.5 0.00218 0.01631 8.03 

 
1.5 0.00244 0.01646 8.87 
4.5 0.00208 0.01625 7.69 

 
1.5 0.00162 0.01597 6.07 
4.5 0.00135 0.01581 5.12 

 
1.5 0.00189 0.01613 7.01 
4.5 0.00160 0.01596 6.02 

 

 
 
 

m  

 
2%  

mg/m3  

 
 

 
 

 
1.5 0.041 

0.10 mg/m3  

4.5 0.041 

 
1.5 0.041 
4.5 0.041 

 
1.5 0.040 
4.5 0.040 

 
1.5 0.041 
4.5 0.040 

 



8.1-37 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8.1-38 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-39 

 

1  8.1-35  8.1-15  8.1-22
 

1
1.5m 0.11513ppm 0.12313ppm 93.50%

 

0.07918 0.10004ppm  

 
 
 

m
 

 
 

ppm  

 
 

ppm  

 
 

= + ppm

 
 

/ %  

 
 

 

 
 

1.5 
 

0.11513 

0.008 

0.12313 93.50 

0.1 0.2 
ppm  

4.5 0.10595 0.11395 92.98 

 
1.5 

 
0.08493 0.09293 91.39 

4.5 0.08115 0.08915 91.03 

 
1.5 

 
0.09204 0.10004 92.00 

4.5 0.08230 0.09030 91.14 

 
1.5 

 
0.07865 0.08665 90.77 

4.5 0.07118 0.07918 89.90 
 



8.1-40 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-41 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-42 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-43 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-44 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-46 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



8.1-47 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-48 

 

1  8.1-36  8.1-23  
8.1-30  

1
1.5m 0.13243mg/m3 0.14743mg/m3 89.83%

 

0.05661 0.08460mg/m3  

 
 
 

m
 

 
 

mg/m3  

 
 

mg/m3  

 
 

= + mg/m3

 
 

/ %  
 

 
 

1.5 
 

0.13243 

0.015 

0.14743 89.83 

0.2mg/m3

 

4.5 0.11008 0.12508 88.01 

 
1.5 

 
0.06960 0.08460 82.27 

4.5 0.06423 0.07923 81.07 

 
1.5 

 
0.06814 0.08314 81.96 

4.5 0.05297 0.06797 77.93 

 
1.5 

 
0.05211 0.06711 77.65 

4.5 0.04161 0.05661 73.50 
 
 



8.1-49 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-50 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8.1-51 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-52 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-53 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-54 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-55 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-56 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-57 

 
 

 
 

8.1.2 1 8.1.2 2
 

 

8.1.2 1 8.1.2 2
 
 8.1-37  8.1-31

 

 
 

 
 

 
  

 
 

 
 

5  
2  

 
 

1  



8.1-58 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.1-59 

 

 
 8.1-38  8.1-39

 

98% 0.037 0.039ppm 28
3  

 
 

 
 

m

 
  

 
 

 
 

= +  
ppm  

 
 
 

 
ppm  
 

 
 
 

 
= + +  

ppm  

 
 

 
 
/  
%  

 
ppm  

 
ppm  

 
 
 

ppm  

 
1.5 0.00187 0.00004 0.01362 0.01366 

0.008 
0.02353 58.05 

4.5 0.00164 0.00004 0.01236 0.01240 0.02204 56.26 
 

 
 

 
m  

98%  
ppm    

 

 
1.5 0.039 0.04 0.06ppm 

 
 

0.04ppm 
 4.5 0.037 

 
 

 8.1-40  8.1-41
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1.5 0.00004 

0.008 

0.00804 0.50 
4.5 0.00002 0.00802 0.25 

 
1.5 0.00003 0.00803 0.37 
4.5 0.00002 0.00802 0.25 
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4.5 0.00001  0.01500 0.01  
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4.5 0.00001  0.01500 0.01  
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4.5 0.00001  0.01500 0.01  
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8.2 8.2.1 29 5 23 5 24

1.7.3
 

  
 

   
 

/  

 
 

 
/  

 
 
 

/  

1  
286  

 2,743 8 2,751 
 74,138 196 74,334 

 2,074 80 2,154 

2  
235  

 272 7 279 
 10,088 148 10,236 

 639 60 699 

3  
  

 707 7 714 
 16,864 148 17,012 

 665 60 725 

5  
 2  

 1,509 11 1,520 
 29,180 246 29,426 

 995 100 1,095 
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 8.1-52  
8.2 8.2.1

3 5
1 2 -10km/h  

   
km/h  

 
km/h  

1  286  40 50 
2  235  30 40 
3    40 40 
5   2  40 40 

 
 

 
 8.1-53 24 25 3  
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g/km  
 NOx  SPM  
     

 
km/h  

30 0.059 0.450 0.000893 0.008435 
40 0.048 0.353 0.000540 0.006663 

42  
24 25 3  
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 8.1-54  8.1-55

 
0.00001ppm

0.00840 0.01007ppm
0.01%  

98% 0.020 0.022ppm
28 3  
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ppm  

 
 

 
/ %

1  
286  

 
1.5 0.00162 0.00001  

0.008 

0.00962 0.01  
4.5 0.00146 0.00001  0.00946 0.01  

 
1.5 0.00207 0.00001  0.01007 0.01  
4.5 0.00169 0.00001  0.00969 0.01  

2  
235  

 
1.5 0.00066 0.00001  0.00866 0.01  
4.5 0.00040 0.00001  0.00840 0.01  

 
1.5 0.00070 0.00001  0.00870 0.01  
4.5 0.00042 0.00001  0.00842 0.01  

3  
  

 
1.5 0.00073 0.00001  0.00873 0.01  
4.5 0.00052 0.00001  0.00852 0.01  

 
1.5 0.00068 0.00001  0.00868 0.01  
4.5 0.00049 0.00001  0.00849 0.01  

5  
 2  

 
1.5 0.00080 0.00001  0.00880 0.01  
4.5 0.00069 0.00001  0.00869 0.01  

 
1.5 0.00088 0.00001  0.00888 0.01  
4.5 0.00072 0.00001  0.00872 0.01  
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98%  
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286  

 
1.5 0.022 

0.04 0.06ppm  
 

 
0.04ppm  

4.5 0.022 

 
1.5 0.022 
4.5 0.022 

2  
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1.5 0.021 
4.5 0.020 

 
1.5 0.021 
4.5 0.020 

3  
  

 
1.5 0.021 
4.5 0.020 

 
1.5 0.021 
4.5 0.020 

5  
 2  

 
1.5 0.021 
4.5 0.021 

 
1.5 0.021 
4.5 0.021 
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0.00001mg/m3
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1  
286  

 
1.5 0.00006 0.00001  

0.015 

0.01506 0.01  
4.5 0.00006 0.00001  0.01506 0.01  

 
1.5 0.00008 0.00001  0.01508 0.01  
4.5 0.00007 0.00001  0.01507 0.01  

2  
235  

 
1.5 0.00004 0.00001  0.01504 0.01  
4.5 0.00002 0.00001  0.01502 0.01  

 
1.5 0.00004 0.00001  0.01504 0.01  
4.5 0.00002 0.00001  0.01502 0.01  

3  
  

 
1.5 0.00003 0.00001  0.01503 0.01  
4.5 0.00002 0.00001  0.01502 0.01  

 
1.5 0.00003 0.00001  0.01503 0.01  
4.5 0.00002 0.00001  0.01502 0.01  

5  
 2  

 
1.5 0.00004 0.00001  0.01504 0.01  
4.5 0.00003 0.00001  0.01503 0.01  

 
1.5 0.00004 0.00001  0.01504 0.01  
4.5 0.00003 0.00001  0.01503 0.01  
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0.00883 0.34 
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4.5 0.00003 <0.00001 <0.00001 <0.00001 0.01503  0.01  
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10 9 30

64 JIS Z 8731 1999
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 8.2-7  
A LAeq 46dB 42dB
 

5 1 5 LAeq

59 70dB 53 67dB 1 2 4 5
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1 
2 

LAeq dB  
3 

dB  
4 

dB  

A C 
46 60  
42 50  

1 286 C 
70 70 75 
67 65 70 

2 235 C 
66 70 75 
62 65 70 

3 C 
68 65 75 
64 60 70 

4 C 
59 65 75 
53 60 70 

5 2 C 
67 70 75 
65 65 70 

1 6 00 22 00 22 00 6 00
2
3 A 3 4 1 2 5

4 A
1 5 12 12 15 150

 

 8.2-8  
24 1 76,881 4 1,914

2.5 4.9%  
3 5 1 2 4

7km/h  
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1 

/
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2 
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km/h

 
 

km/h

1 286 1,029 1,714 922 73,216 76,881 2,074 3.6 45.4 50 

2 235 91 181 195 9,893 10,360 639 2.6 32.3 40 

3 249 458 838 16,026 17,571 665 4.0 39.8 40 

4 2 46 19 1,847 1,914 176 2.5 37.0 30 

5 2 995 514 778 28,402 30,689 995 4.9 42.7 40 
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2 100

 

 

 



8.2-6 

 

 

 

 
 



8.2-7 

 

6. 6.1
6.1.1  

286
 

 

6. 6.1 6.1.3

 
1 5  

 

6. 6.2 6.2.2

 
6. 6.2 6.2.4

 



8.2-8 

 

 

LAeq  
 

200m  
 8.2-9  8.2-3 2

1 5 1.2m
 

   

1 286  
5  2   

 

15  



8.2-9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.2-10 

LAeq  

 
LAeq,F 

L1 

 
LAeq,HC 

 
LAeq LAeq + L1 

FAeqHCAeqFAeq LLLL

 

26 27 3
  8.2-4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ASJ RTN-Model 2013 70 4
26 4   

1 A LA,i

 
0

igidiWAiA LLrLL  

A,i dB  
WA dB  

82.3 10log10  
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 8.2-11  8.2-5  

1 286  9 
5   2  6 

 8.2-5  

 

1.2m 4.2m  

8 18 12 13 9  

8.1 8.1.2 1
 

 8.2-12  
1 5 8.2 8.2.1  8.2-8

4.6 2.7km/h
5 10 /h 1

 

km/h km/h km/h  

1 286  50 45.4 50 
5   2  40 42.7 50 
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LAeq 
dB
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1.2 70.0 0.1 70.1 70  
70 75 

4.2 69.7 0.1 69.8 70  

5 
 2  

1.2 67.0 0.1 67.1 67  
70 75 

4.2 66.8 0.1 66.9 67  
1 6:00 22:00
2 4.2m 1.2m 4.2m 1.2m
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1 

kW  
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dB  
 

/  
0.7m3 104 106 4 

30m  380 107 1 
3.2m3  382 106 1 
1.6m3  223 106 1 
1.2m3  164 106 2 

50t  257 107 1 
25t  193 107 1 

 257 107 1 
 12 

1 30 30 5   
30m  

2 9 7 31  1536  
3 30m 3.2m3 1.6m3

1.2m3 3.2m3 1.6m3 1.2m3

50t  
 

 8.2-8  
ASJ CN-Model 2007 64 4

 8.2-16  

m
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 8.2-21
 8.2-15  

   
1m  

 
dB  

 

1F s1 HP4  54.0 24h 
1F s2 HP10  60.0 7 00 20:00 
1F s3 HP10  60.0 7 00 20:00 
1F s4 HP16  62.0 7 00 20:00 
1F s5 HP8  59.0 24  
1F s6 HP8  59.0 24  
1F s7 HP8  59.0 24  
1F s8 HP8  59.0 24  

 s9 HP16  62.0 7 00 20:00 
 s10 HP16  62.0 7 00 20:00 
 s11 HP16  62.0 7 00 20:00 
 s12 HP16  62.0 7 00 20:00 
 s13 HP16  62.0 7 00 20:00 
 s14 HP16  62.0 7 00 20:00 
 s15 HP16  62.0 7 00 20:00 
 s16 HP16  62.0 7 00 20:00 
 s17 HP16  62.0 7 00 20:00 
 s18 HP16  62.0 7 00 20:00 
 s19 HP16  62.0 7 00 20:00 
 s20 HP12  60.0 7 00 20:00 
 s21 HP14  61.0 7 00 20:00 
 s22 HP16  62.0 7 00 20:00 
 s23 HP16  62.0 7 00 20:00 
 s24 HP16  62.0 7 00 20:00 
 s25 HP16  62.0 7 00 20:00 
 s26 HP16  62.0 7 00 20:00 
 s27 HP16  62.0 7 00 20:00 
 s28 HP16  62.0 7 00 20:00 
 s29 HP16  62.0 7 00 20:00 
 s30 HP16  62.0 7 00 20:00 
 s31 HP16  62.0 7 00 20:00 
 s32 HP16  62.0 7 00 20:00 
 s33 HP22  63.0 7 00 20:00 
 s34 HP18  63.0 7 00 20:00 
 s35 HP18  63.0 7 00 20:00  



8.2-32 

   
1m  

 
dB  

 

 s36 HP18  63.0 7 00 20:00 
 s37 HP18  63.0 7 00 20:00 
 s38 HP18  63.0 7 00 20:00 
 s39 HP18  63.0 7 00 20:00 
 s40 HP18  63.0 7 00 20:00 
 s41 HP18  63.0 7 00 20:00 
 s42 HP18  63.0 7 00 20:00 
 s43 HP18  63.0 7 00 20:00 
 s44 HP12  62.5 24  
 s45 HP8  59.0 24  
 s46 HP8  59.0 24  
 s47 HP8  59.0 24  
 s48 HP8  59.0 24  

 s49 HP  57.0 7 00 20:00 
 s50 HP8  59.0 24  
 s51 HP8  59.0 24  
 s52 HP8  59.0 24  
 s53 HP8  59.0 24  
 s54 HP8  59.0 7 00 20:00 
 s55 HP4  54.0 7 00 20:00 
 s56 HP5  54.0 7 00 20:00 
 s57 HP10  60.0 7 00 20:00 
 s58 HP5  54.0 7 00 20:00 
 s59 HP5  54.0 7 00 20:00 
 s60  67.0 7 00 20:00 

 s61-1 10 60 ×10 80.4 24  
 s62-1 11 60 ×11 80.5 24  
 s63-1 2 60 ×2 75.7 24  
 s64 HP18  63.0 7 00 20:00 
 s65 HP18  63.0 7 00 20:00 
 s66 HP18  63.0 7 00 20:00 
 s67 HP18  63.0 7 00 20:00 
 s68 HP18  63.0 7 00 20:00 
 s69 HP18  63.0 7 00 20:00 
 s70 HP18  63.0 7 00 20:00 
 s71 HP18  63.0 7 00 20:00 
 s72 HP18  63.0 7 00 20:00 
 s73 HP18  63.0 7 00 20:00 
 s74 HP18  63.0 7 00 20:00 
 s75 HP18  63.0 7 00 20:00  



8.2-33 

   
1m  

 
dB  

 

 s75 HP18  63.0 7 00 20:00 
 s76 HP18  63.0 7 00 20:00 
 s77 HP18  63.0 7 00 20:00 
 s78 HP18  63.0 7 00 20:00 
 s79 HP18  63.0 7 00 20:00 
 s80 HP18  63.0 7 00 20:00 
 s81 HP18  63.0 7 00 20:00 
 s82 HP18  63.0 7 00 20:00 
 s83 HP18  63.0 7 00 20:00 
 s84 HP18  63.0 7 00 20:00 
 s85 HP18  63.0 7 00 20:00 
 s86 HP18  63.0 7 00 20:00 
 s87 HP18  63.0 7 00 20:00 
 s88 HP18  63.0 7 00 20:00 
 s89 HP18  63.0 7 00 20:00 
 s90 HP18  63.0 7 00 20:00 
 s91 HP18  63.0 7 00 20:00 
 s92 HP18  63.0 7 00 20:00 
 s93 HP18  63.0 7 00 20:00 
 s94 HP18  63.0 7 00 20:00 
 s95 HP18  63.0 7 00 20:00 
 s96 HP18  63.0 7 00 20:00 
 s97 HP18  63.0 7 00 20:00 
 s98 HP18  63.0 7 00 20:00 
 s99 HP18  63.0 7 00 20:00 
 s100 HP18  63.0 7 00 20:00 
 s101 HP18  63.0 7 00 20:00 
 s102 HP18  63.0 7 00 20:00 
 s103 HP18  63.0 7 00 20:00 
 s104 HP18  63.0 7 00 20:00 
 s105 HP18  63.0 7 00 20:00 
 s106 HP18  63.0 7 00 20:00 
 s107 HP18  63.0 7 00 20:00 
 s108 HP18  63.0 7 00 20:00 
 s109 HP18  63.0 7 00 20:00 
 s110 HP18  63.0 7 00 20:00  



8.2-34 

8.1 8.1.2 4
8.1 8.1.2 4

8.1-34  

2 20 10
20km/h

1.2m 1 4.2m 2  



8.2-35 



8.2-36 

 

 8.2-22  8.2-16 8.2-19

1.2m 4.2m 45.3 45 dB

 1  
m  

LAeq 
dB 2 

LAeq 
dB 3 

1.2 45.3 45  60 4.2 45.3 45  
1.2 41.8 42  50 4.2 41.8 42  
1.2 40.8 41  70 4.2 41.1 41  
1.2 37.7 38  65 4.2 38.0 38  
1.2 40.8 41  65 4.2 41.2 41  
1.2 39.1 39  60 4.2 39.6 40  
1.2 40.2 40  65 4.2 40.6 41  
1.2 38.2 38  60 4.2 38.8 39  

1 6:00 22:00 22:00 6:00  
2
3 C C



8.2-37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



8.2-38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8.2-39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



8.2-40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8.2-41 

 

 8.2-23
54.6 55 dB 7 20

8 3 29  25
 

 
 

 
  

 
1m  

 
dB  

 
 
 

m  

 
 
 

 
dB 1,2 

3 
 

8 19  
 

60dB 

 
6 8  

19 22
55dB 

 
22 6  

 
50dB 

 
 
 

1F 

s1 HP4  54.0 13.6 42.7 43  
s2 HP10  60.0 14.4 48.4 48  
s3 HP10  60.0 15.3 48.2 48  
s4 HP16  62.0 15.9 50.0 50  
s5 HP8  59.0 16.9 46.7 47  
s6 HP8  59.0 17.6 46.6 47  
s7 HP8  59.0 18.5 46.3 46  
s8 HP8  59.0 19.3 46.1 46  

 

s9 HP16  62.0 15.6 50.1 50  
s10 HP16  62.0 15.6 50.1 50  
s11 HP16  62.0 15.7 50.0 50  
s12 HP16  62.0 15.8 50.0 50  
s13 HP16  62.0 16.0 50.0 50  
s14 HP16  62.0 16.3 49.9 50  
s15 HP16  62.0 17.1 49.7 50  
s16 HP16  62.0 18.2 49.4 49  
s17 HP16  62.0 19.5 49.1 49  
s18 HP16  62.0 21.0 48.8 49  
s19 HP16  62.0 22.9 48.4 48  
s20 HP12  60.0 17.3 47.6 48  
s21 HP14  61.0 17.3 48.6 49  
s22 HP16  62.0 24.4 48.1 48  
s23 HP16  62.0 26.3 47.8 48  
s24 HP16  62.0 28.2 47.5 48  
s25 HP16  62.0 30.3 47.2 47  
s26 HP16  62.0 32.1 46.9 47  
s27 HP16  62.0 32.8 46.8 47  
s28 HP16  62.0 33.3 46.8 47  
s29 HP16  62.0 33.8 46.7 47  
s30 HP16  62.0 34.5 46.6 47  
s31 HP16  62.0 35.3 46.5 47  
s32 HP16  62.0 36.2 46.4 46  
s33 HP22  63.0 24.4 49.1 49  
s34 HP18  63.0 26.3 48.8 49  
s35 HP18  63.0 28.2 48.5 49  
s36 HP18  63.0 30.2 48.2 48  
s37 HP18  63.0 32.1 47.9 48  
s38 HP18  63.0 34.0 47.7 48  
s39 HP18  63.0 35.0 47.6 48  
s40 HP18  63.0 35.5 47.5 48  
s41 HP18  63.0 36.1 47.4 47  
s42 HP18  63.0 36.9 47.3 47  
s43 HP18  63.0 37.7 47.2 47  

1
2
3

8 3 29 25



8.2-42 

 

 
 

 
  

 
1m  

 
dB  

 
 
 

m  

 
 
 

 
dB 1,2 

3 
 

8 19  
 

60dB 

 
6 8  

19 22  
55dB 

 
22 6  

 
50dB 

 

s44 HP12  62.5 22.7 48.9 49  
s45 HP8  59.0 23.3 45.3 45  
s46 HP8  59.0 22.5 45.5 46  
s47 HP8  59.0 21.6 45.7 46  
s48 HP8  59.0 20.6 45.9 46  

 

s49 HP  57.0 24.1 43.2 43  
s50 HP8  59.0 23.1 45.4 45  
s51 HP8  59.0 22.2 45.5 46  
s52 HP8  59.0 21.3 45.7 46  
s53 HP8  59.0 20.4 45.9 46  
s54 HP8  59.0 19.4 46.1 46  
s55 HP4  54.0 24.7 40.1 40  
s56 HP5  54.0 23.8 40.2 40  
s57 HP10  60.0 18.8 47.2 47  
s58 HP5  54.0 22.8 40.4 40  
s59 HP5  54.0 22.0 40.6 41  
s60  67.0 17.3 54.6 55  

 

s61-1 60  80.4 32.2 36.3 36  
s61-2 60  80.4 32.7 36.3 36  
s61-3 60  80.4 33.3 36.2 36  
s61-4 60  80.4 33.8 36.0 36  
s61-5 60  80.4 34.5 36.0 36  
s61-6 60  80.4 35.1 35.9 36  
s61-7 60  80.4 35.8 35.7 36  
s61-8 60  80.4 36.6 35.7 36  
s61-9 60  80.4 37.3 35.7 36  

s61-10 60  80.4 38.0 35.5 36  
s62-1 60  80.5 22.4 38.7 39  
s62-2 60  80.5 22.4 38.7 39  
s62-3 60  80.5 22.3 38.7 39  
s62-4 60  80.5 22.4 38.8 39  
s62-5 60  80.5 22.3 38.8 39  
s62-6 60  80.5 22.3 38.8 39  
s62-7 60  80.5 22.2 38.8 39  
s62-8 60  80.5 22.2 38.8 39  
s62-9 60  80.5 22.2 38.8 39  

s62-10 60  80.5 22.2 38.9 39  
s62-11 60  80.5 22.2 38.9 39  
s63-1 60  75.7 32.1 34.1 34  
s63-2 60  75.7 31.1 34.3 34  

1
2
3

8 3 29 25

 



8.2-43 

 

 
 

 
  

 
1m  

 
dB  

 
 
 

m  

 
 
 

 
dB 1,2 

3 
 

8 19  
 

60dB 

 
6 8  

19 22  
55dB 

 
22 6  

 
50dB 

 

s64 HP18  63.0 38.6 20.4 20  
s65 HP18  63.0 38.7 20.4 20  
s66 HP18  63.0 38.6 20.4 20  
s67 HP18  63.0 38.5 20.4 20  
s68 HP18  63.0 38.4 20.4 20  
s69 HP18  63.0 38.4 20.4 20  
s70 HP18  63.0 38.2 20.5 21  
s71 HP18  63.0 38.2 20.5 21  
s72 HP18  63.0 38.2 20.5 21  
s73 HP18  63.0 38.0 20.5 21  
s74 HP18  63.0 37.9 20.5 21  
s75 HP18  63.0 37.1 20.6 21  
s76 HP18  63.0 37.0 20.7 21  
s77 HP18  63.0 37.0 20.7 21  
s78 HP18  63.0 36.9 20.7 21  
s79 HP18  63.0 36.8 20.7 21  
s80 HP18  63.0 36.7 20.7 21  
s81 HP18  63.0 36.6 20.7 21  
s82 HP18  63.0 36.6 20.7 21  
s83 HP18  63.0 36.5 20.7 21  
s84 HP18  63.0 36.4 20.8 21  
s85 HP18  63.0 36.4 20.8 21  
s86 HP18  63.0 22.7 21.7 22  
s87 HP18  63.0 22.6 21.7 22  
s88 HP18  63.0 22.6 21.8 22  
s89 HP18  63.0 22.5 21.8 22  
s90 HP18  63.0 22.5 21.8 22  
s91 HP18  63.0 22.4 21.8 22  
s92 HP18  63.0 22.4 21.9 22  
s93 HP18  63.0 22.3 21.9 22  
s94 HP18  63.0 22.3 21.9 22  
s95 HP18  63.0 22.2 21.9 22  
s96 HP18  63.0 22.2 22.0 22  
s97 HP18  63.0 22.0 22.0 22  
s98 HP18  63.0 22.0 22.0 22  
s99 HP18  63.0 21.1 20.8 21  

s100 HP18  63.0 21.0 20.9 21  
s101 HP18  63.0 20.9 20.9 21  
s102 HP18  63.0 20.9 20.9 21  
s103 HP18  63.0 20.8 21.0 21  
s104 HP18  63.0 20.8 21.0 21  
s105 HP18  63.0 20.7 21.0 21  
s106 HP18  63.0 20.6 21.0 21  
s107 HP18  63.0 20.6 21.1 21  
s108 HP18  63.0 20.5 21.1 21  
s109 HP18  63.0 20.5 21.2 21  
s110 HP18  63.0 20.4 21.2 21  

1
2
3

8 3 29 25

 
 



8.2-44 

 

 8.2-24  8.2-20  8.2-21

43 98 3
1 4 l 8

3 29  185 8 3 29  
25  

m

Lmax

dB 1
2

dB

1.2 41.4 41  41.8 42  45.8 46  42.2 42  
50 

4.2 41.7 42  42.2 42  45.9 46  42.4 42  
1
2

8 3 29 25

 



8.2-45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



8.2-46 

 

 



8.2-47 

 

 8.2-25  8.2-22  
8.2-23

1.2m 56.7 57 dB  

 

1
m

LAeq

dB 2
LAeq

dB 3

1.2 56.7 57  
60 

4.2 54.2 54  
1.2 42.1 42  

70 
4.2 46.0 46  
1.2 42.0 42  

65 
4.2 42.3 42  
1.2 41.2 41  

65 
4.2 41.5 42  

1 6:00 22:00 22:00 6:00  
2
3 C  C

 
 



8.2-48 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.2-49 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.2-50 

 

LAeq

 8.2-26  8.2-24 4
1 3,5 1.2m

 

   
1 286  
2 235   
3    
5  2   

1  

8.2.2 1



8.2-51 



8.2-52 

 

 8.2-27  8.2-25  

1 286  9 
2  235  2 
3    2 
5   2  6 

 8.2-25  

 

1.2m 1 4.2m 2

8.1 8.1.2 6

 8.2-28  
8.2 8.2.1  8.2-8

7.7 7.0km/h
5 10 /h  

km/h km/h km/h

1 286  50 45.4 50 
2  235  40 32.3 40 
3    40 39.8 40 
5   2  40 42.7 50 

 



8.2-53 



8.2-54 

 
 
 
 
 
 



8.2-55 

 

 8.2-29

65.2 65 70.0 70 dB
3 3

0.0 0.1dB

 
 

 
1 

 
 
 

 
m

 
 
 

 
LAeq 2 

dB  

 
 
 

 
L2 
dB  

 
 

 
 

LAeq 3 4 
+ + dB

 
 
 

 
LAeq 
dB

 
 
 

 
LAeq 
dB

1 
286

1.2 70.0 0.0 70.0 70  
70 75 

4.2 69.7 0.0 69.7 70  

2 
235

1.2 66.0 0.1 66.1 66  
70 75 

4.2 65.1 0.1 65.2 65  

3 
1.2 68.0 0.1 68.1 68  

65 75 
4.2 67.5 0.1 67.6 68  

5 
2

1.2 67.0 0.1 67.1 67  
70 75 

4.2 66.8 0.1 66.9 67  
1 6:00 22:00
2 4.2m 1.2m 4.2m 1.2m

3  
4

 



8.2-56 

 

 
 

8.2.2 4 5
 

 

8.2.2 4 5
 

 8.2-30  8.2-26

5  
2  

1  



8.2-57 



8.2-58 

 

 8.2-31

66.9 67 67.1 67 dB 64.8 65 65.0 65
dB

 
 

 
1 

 
 

m  

LAeq 
dB 2 dB  

  
   

3 
 
 

1.2 42.1 67.1 67.1 67  
70 75 

4.2 46.0 66.9 66.9 67  

4 
1.2 37.7 65.0 65.0 65  

65 70 
4.2 38.0 64.8 64.8 65  

1 6:00 22:00 22:00 6:00
2
3
4



8.2-59 

 

 8.2-32

  

 
 

 

 

 
3.0m  

 
 

 8.2-33

  

 
 

 
 

 
3.0m  

 

 
 



8.2-60 

4.2m
4.2dB

3.0m
1 2  

 

 8.2-34

110
275 160 435 25%

 

 

 

 

 



8.2-61 

0.0dB

 8.2-35

  

 

110
275 160 435 25%

 

 

 

 

0.0 0.1dB
4 5

 



8.2-62 

 

 
 

 
 

 8.2-36  

  

 
 10 9 30 64  

 
 

 



8.2-63 

 

 
 

 
 

 8.2-37  

  

 
 

43 11 27 1  
8 3 19 5

  
 

 
 
 



8.2-64 

 

 
 

 
 

 8.2-38  

  

 
 

10 9 30
64  

 
 

8.2.3 1 2
 



8.2-65 

 

 
 

 
 

 8.2-39  

  

 
 

10 9 30
64  

8 3 29
25   

 

  
 
 
 
 



8.2-66 

 

 
 

 
 

 8.2-40  

  

 

 
10 9 30 64  

 
 

8.2.3
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8.2-67 

 

 
 

 
 

 8.2-41
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8.3-1 

 

 8.3-1  

  

 
 

 
 

 

 8.3-2  

  

 
 

 
 

 
 

 

 8.3-3  

  

 

 
 

 

 

 

8.2-4
5 1

 
  

 



8.3-2 

 

6.  
6. 6.1 6.1.1 4  

 

 8.3-4  8.3-1  

200m  

 
 A   

 
 

 
 

 
 

1 286   

2 235   

3    

4    

5  2   
 

 
 

 
  

 

 
5  

 

 8.3-5  
1 24   

 
 

29 5 23 12:00
29 5 24 12:00

 
 

 
 

 
 

 
 

 
 



8.3-3 



8.3-4 

6. 6.1 6.1.1
4  

 

 8.3-6  
A L10 25dB 25dB 1

25dB  
5 1 5 L10

27 36dB 25 31dB
1 28 39dB L10

1 39dB 39dB  

 
   

 
 

1 
L10 dB 2 3 

dB 1  

A 
25 15  25 16   
25 12  25 15   

1 286
36 39 70 
31 39 65 

2 235
36 37 70 
31 37 65 

3 
33 35 70 
28 32 65 

4 
27 29 70 
25 28 65 

5 2
32 35 70 
28 32 65 

1 8:00 19:00 19:00 8:00
2 25 VM-53A 25dB

3 A
1 5 13 3 5 5

 
 



8.3-5 

 

8.2 8.2.1 8.2-8 8.2-2
 

 

6. 6.1
6.1.1  

286
 

 

6. 6.1 6.1.3

 
 

 

6. 6.2 6.2.2

 
6. 6.2 6.2.4

 
 



8.3-6 

80% L10

200m

 8.3-7  8.3-2 2

1 286  
5  2  

15



8.3-7 



8.3-8 

 

24 25 3
 8.3-3

 

 

24 25 3

LL

sfdMcVbQaL
L10 80% dB  
L10* 80% dB  
Q* 500 1 /500 /  

KQQ
M

Q  

Q1 /h  
Q2 /h  
K V 100km/h 13  
V km/  
M  

 dB  
f dB  
s dB  
1 dB  

a b c d a=47 b=12 c=3.5 d=27.3  

1 5 1 2

 

 

8.2log10  
=5.0mm 

f 8Hz f =-17.3log10f 
f Hz  

0 
0.068L10*-2.0 

0.130L10*-2.0 

 
L10  

 
 

 

L1 

 
L10 L10 + L1 

QaQaL

Q
Q’

 



8.3-9 

 

 8.3-9  8.3-4

1 286 9 
5 2 6 

 8.3-4

8.1 8.1.2 1

8.2 8.2.2 1



8.3-10 

 



8.3-11 

 8.3-10
32.5 33 39.3 39 dB

0.0 0.2dB

 
 

1 

 

 
 

 
 

L10 2 
dB  

 
 
 

 
L1 
dB  

 
 

 
L10 
+  

dB  

 
 
3 

 
 

dB  

1 286
8 9  39.2 0.1 39.3 39  70 
7 8  38.8 0.0 38.8 39  65 

5 2
8 9  34.7 0.2 34.9 35  70 

19 20  32.4 0.1 32.5 33  65 
1 8:00 19:00 6:00 8:00 19:00 21:00
2  
3



8.3-12 

80% L10

 8.3-5
200m

 8.3-11  8.3-5

   
  
  
  

7

1.9.2
 1.9-4



8.3-13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



8.3-14 

 

13 2
 8.3-6

 

 

11
11

biibiivrbivri rrrrnLL

Lvri i dB  
Lvrbi i dB  

i i m  
bi i m  
 0.75  

 0.01  

Lvr

 
n

i

L
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8.3-15 

 
 

 8.3-12
7

 
 

dB m
0.7m3 55 15  4 

30m  55 7  1 
3.2m3  55 15  1 
1.6m3  55 15  1 
1.2m3  55 15  2 

50t  57 5  1 
25t  57 5  1 

 59 5  1 
 12 

9 7 31  1536  
 3.2m3 1.6m3 1.2m3 3.2m3

1.6m3 1.2m3  
24 25 3  

   
24 25 3  

   
3 13

 

8.2 8.2.2 2 8.2-8
 



8.3-16 

 

 8.3-13  8.3-7
56.7 57 dB

L10 1

dB

2

dB dB
56.7 57  75 75 
52.4 52  
48.8 49  
44.4 44  

1
2



8.3-17 



8.3-18 

 

 
 

8.3.2 1 8.3.2 2
 

 8.3-14
 8.3-8  

 
 

 
 

5  
2  

 
 

 
 

8.3.2 1 8.3.2 2



8.3-19 



8.3-20 

 
 

 8.3-15
52.5 53

dB

 
 

L10 dB  dB  
  1 2 

34.9 52.4 52.5 53  70 
1
2



8.3-21 

 

80% L10

200m

 8.3-16  8.3-9 4

1 286  
2 235  
3   
5  2  

1



8.3-22 



8.3-23 

 

8.3.2 1

 8.3-17  8.3-10
 

1 286 9 
2 235 2 
3 2 
5 2 6 

 8.3-10  
 

8.1 8.1.2 4
 

 

8.2 8.2.2 1  

 



8.3-24 



8.3-25 



8.3-26 

 

 8.3-18

31.9 32 39.2 39 dB

0.0 0.2dB

 
 

1 

 
 

 
 

L10 2 
dB  

 
 
 

 
L1 
dB  

 
 

 
L10 3 

+  
dB  

 
4 

 
 
 

dB  

1 286

8 9  39.2 0.0 39.2 39  70 

7 8  38.8 0.0 38.8 39  65 

2 235

8 9  36.6 0.2 36.8 37  70 

7 8  37.0 0.0 37.0 37  65 

3 
10 11  34.7 0.1 34.8 35  70 

7 8  31.9 0.0 31.9 32  65 

5 2

8 9  34.7 0.1 34.8 35  70 

7 8  32.3 0.1 32.4 32  65 
1 8:00 19:00 7:00 8:00
2  
3  
4
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275 160 435

25%  

 

 



8.3-29 

 

 8.3-22

  

51 6 10  64
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8.4-2 

 

 8.4-1  8.4-2  
 

    

  

1
 

 

30,500m3/  
122m3/ 250  

 
 

 
 

 

20,250m3/  
81m3/ 250  
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pH pH2.5 11.5 

5 40  
pH pH5.8 8.6 

300m3/  
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 8.5-2  

  
 

 
 

 
 

 8.5-3   

  
  

 



8.5-2 

 

6.  
 

400m  
 

 8.5-4  8.5-1

  
 

TP+ m  
 

GL- m   

 

1 30.24 10.25    
2 30.56 11.25    
3 30.24 14.25    
4 29.87 10.14  
5 31.13 27.35    
6 29.83 14.15  
7 29.86 11.35  
8 29.91 15.35    
9 29.85 14.30  
10 30.68 9.30  
11 29.92 14.35  
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8.5-4 

 

6. 6.1 6.1.2
 

 

6. 6.1 6.1.3
 

6. 6.2 6.2.2
 

 8.5-5
GL-2.95 3.85m TP+26.36 27.73m

 

 

  
 

TP+ m  
 

GL- m  
 

 
TP+ m  

  

 
 

1 30.24 3.35 26.89  29 12 26  
2 30.56 3.60 26.96  29 12 22  
3 30.24 3.55 26.69 /  30 1 5  
4 29.87 3.10 26.77  29 1 4  
5 31.13 3.85 27.28 /  29 12 2  
6 29.83 3.00 26.83  29 1 6  
7 29.86 2.40m  29 12 13  
8 29.91 3.55 26.36 /  29 12 16  
9 29.85 3.25 26.60  29 12 11  
10 30.68 2.95 27.73 /  29 12 21  
11 29.92 3.25 26.67  30 1 9  



8.5-5 

 8.5-6
 8.5-7

 

 %  %  %  %  m/s  
 8.2 69.5 19.3 3.0 6.5 10-6 
 51.6 67.0 24.7 41.2 4.6 7.2 0.0 5.0 1.1 10-3 2.2 10-4 
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R Sichardt  

KR  
R m  

m  
K m/s  

 

400m  
 

 
 

GL-7.5 8.7m
GL-7.9m GL-7.15m GL-7.55m

 8.5-2 GL-4 5m

 8.5-8
60m  8.5-3

 
H

 

1 GL-2.95m GL-3.35m GL-3.85m 
GL-3.6m  GL-4.7m  GL-4.5m  

 GL-7.9m GL-7.15m GL-7.55m 
 0.65m 1.35m 0.65m 

2 29m 60m 29m 
1
2 2.2×10-4
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8.6-2 

 

6.  
 

400m  
 

8.5 8.5.1  8.5-4  8.5-1
 

5  
 

 

 



8.6-3 

6. 6.1 6.1.3
 

6. 6.1 6.1.3
 

6. 6.1 6.1.3
 

6. 6.2 6.2.2
 



8.6-4 

 

8.5 8.5.1  

 8.6-4  

 

 No.5 No.2 No.3 No.8 No.9 No.11 
 5A-1 P2-3 P3-3 P8-2 P9-3 P11-2 

 GGL- m  10.45 12.50 3.15 3.45 3.15 3.45 2.15 2.45 3.15 3.50 2.15 2.45 

 

 t g/cm3 1.572 - - - - - 
 d g/cm3 0.939 - - - - - 

 s g/cm3 2.584 2.658 2.659 2.657 2.640 2.684 
 wn % 68.6 8.1 7.9 10.8 39.1 11.3 
 e  1.783 - - - - - 

 S r % 99.5 - - - - - 

 

    75mm  % - - - - - - 
2 75mm  % 0.0 60.5 63.8 51.6 8.2 67.0 
0.075 2mm  % 11.2 28.0 24.7 41.2 69.5 25.5 
0.005 0.075mm  % 67.2 6.6 6.5 7.2 19.3 4.6 
0.005mm  % 21.6 4.9 5.0 0.0 3.0 2.9 

 mm 0.425 26.5 37.5 26.5 19 26.5 
 U c 19.71 143.99 152.69 44.16 15.47 102.38 

 
 

 
 

 
    

 
  

 CH-S GS-F GS-F GS-F SF-G GS-F 

 

 UU      

 
c kN/m2 97.9      

° 16.1      

 
 

 
 

 
 

 
 

75mm  
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