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95~103

 

 

95 ~103 16

2.3.1-1 10~30%

 

2.3.1-1  

 
 
 

  

0700-0900 
1000-1200

1700-1900 1000-1200 1600-1800 
          

95 
-

-  -15.6% -16.80% -19.3% -15.4% -7.75% -10.145 -4.58% -4.70% -8.9% -2.2%

97 

 -1.41% -11.70% -2.14% -3.66% -2.17% -7.77% -3.80% -0.98% -1.27% -3.09%
 -1.76% -0.88% -1.79% -0.88% -7.91% -16.75% -0.83% -2.54% -1.32% 21.04%

 -11.46% -7.66% -0.73% 7.40% -1.96% -16.52% -0.32% -8.88% 14.74% -1.20%
 -11.94% -25.25% -2.58% -10.92% -20.11% -19.82% 25.00% 4.47% -4.27% 9.76%
 -15.76% -13.45% -18.39% -19.75% 0.62% -13.38% -2.61% 0.78% -3.44% 8.07%

98 
 -36.14% -43.88% -19.75% -3.73% -23.04% -31.43% -32.64% -14.19% -40.25% 6.67%

 -32.82% -25.55% -24.06% -24.02% -19.64% -29.98% -14.20% -4.74% -12.55% -11.44%
 -18.81% 1.38% -18.27% -13.74% -1.66% 18.65% -9.43% -13.47% -16.86% -15.69%

99 
 -10.43% -2.99% -14.29% -6.82% -2.52% -12.38% -26.20% -2.04% -7.95% -3.36%
 -14.48% -22.78% -1.19% -4.62% -0.66% -13.02% -23.44% -8.67% -12.84% -34.82%

100 
 -27.38% 0.93% -14.54% -0.67% -24.54% 2.45% -20.11% 6.84% -9.78% -9.74%

 -10.38% -0.85% -12.71% -6.26% -11.94% -18.16% -6.91% -12.60% -4.57% -5.45%
102  -35.45% -32.99% -51.47% -46.27% -32.92% -35.10% -56.13% -53.08% -31.02% -42.70%

103 
 1.34% 17.66% -9.13% 13.53% -30.09% 7.82% 3.77% -16.59% -29.00% -3.78%

 -17.67% -33.47% 1.27% -5.60% 16.64% 11.78% 2.53% 4.79% 2.34% -20.81%
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( / ) 
 

( / ) 
 

( / ) 
 

( / ) 

95 - -  127,228 12,722,800 15,267 -

97 

 84,853 28,001,314 101,823 2,426,441
 28,105 9,274,688 33,726 803,694

 9,514 3,139,489 11,416 272,051
 44,128 14,562,161 52,953 1,261,877
 41,198 13,595,232 49,437 1,178,089

 207,798 68,572,884 249,355 5,942,152

98 

 9,839 3,246,950 11,807 345,948
 45,909 15,150,034 55,091 1,614,167
 7,133 2,354,034 8,560 250,812

 62,881 20,751,018 75,458 2,210,927

99 
 7,949 2,623,258 9,539 310,212
 14,850 4,900,330 17,819 579,486

 22,799 7,523,588 27,358 889,698

100 
 32,710 10,794,307 39,252 1,256,065

 34,042 11,233,996 40,851 1,307,229
 66,752 22,028,303 80,103 2,563,293

102  20,544 4,805,132 31,637 1,104,133

103 
 126,254 30,654,495 194,431 5,191,316
 9,141 2,219,523 14,077 375,875

 135,395 32,874,018 208,509 5,567,191
 

 

 

Synchro

(CO) (NOx) (Volatile Organic Compounds)

Synchro

2.3.1-3  
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1. ( / )= ( ) 18.5 ( / ) 

2. ( / )= ( ) 3.6 / ) 

3. ( / )= ( ) 4.3( / ) 

4.  ( / )= ( ) 2,263 / ) 

2.3.1-3  

  
 

( / ) 
 

( / )
 

( / ) 
 

( / ) 
95  0.28 0.05 0.06 34.55

97 

 1.88 0.37 0.44 230.43
 0.62 0.12 0.15 76.32

 0.21 0.04 0.05 25.83
 0.98 0.19 0.22 119.83
 0.91 0.18 0.21 111.88

 4.60 0.90 1.07 564.29

98 

 0.22 0.04 0.05 26.72
 1.02 0.20 0.24 124.67
 0.16 0.03 0.04 19.37

 1.40 0.27 0.33 170.76

99 
 0.18 0.03 0.04 21.59
 0.33 0.06 0.07 40.32

 0.51 0.09 0.11 61.91

100 
 0.73 0.14 0.17 88.83

 0.75 0.15 0.18 92.45
 1.48 0.29 0.35 181.27

102 (102) 0.59 0.11 0.14 71.59

103 
 3.60 0.70 0.84 440.00 
 0.26 0.05 0.06 31.86 

 3.86 0.75 0.90 471.86 
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1.  

97 C2C

2.3.2-1

98

C2C 2.3.2-2  

 

2.3.2-1 97 C2C  

 

2.3.2-2 98 C2C  

2.  

97 Synchro
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2.3.2-2 2.3.2-1
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98

2.3.1-1~3

 

2.3.2-1  

 

  

0700-0900 1000-1200 1700-1900 1000-1200 1600-1800
  

(hr) 1175 1144 112 80 833 731 94 71 146 105
(Stops/Veh) 0.58 0.47 0.51 0.45 0.59 0.56 0.51 0.47 0.56 0.48

(Stops) 10593 8607 5744 5070 10036 9524 6704 6263 8720 7598
(hr) 1260 1229 164 132 909 808 154 131 217 177

(l) 3899 3768 687 583 2895 2603 695 622 938 801
CO (kg) 72.52 70.09 12.78 10.84 53.84 48.41 12.93 11.58 17.45 14.89
NOx (kg) 14 13.53 2.47 2.09 10.39 9.34 2.5 2.23 3.37 2.87
VOC (kg) 16.73 16.17 2.95 2.5 12.42 11.17 2.98 2.67 4.02 3.44

(Performance Index) 1204.1 1167.6 128.2 94.1 860.4 757.8 112.6 88.6 170.1 126.5

2.3.2-2  

 

  

0700-0900 1000-1200 1700-1900 1000-1200 1600-1800
  

(hr) 135 126 68 64 261 284 157 139 368 393
(Stops/Veh) 0.55 0.56 0.55 0.55 0.59 0.56 0.54 0.55 0.6 0.63

(Stops) 3944 4058 3364 3365 4932 4723 3903 3946 5530 5830
(hr) 163 154 90 86 292 315 184 166 403 427

(l) 596 572 369 357 982 1042 651 602 1307 1382
CO (kg) 11.08 10.64 6.86 6.64 18.27 19.38 12.11 11.21 24.31 25.7
NOx (kg) 2.14 2.05 1.32 1.28 3.53 3.74 2.34 2.16 4.69 4.96
VOC (kg) 2.56 2.45 1.58 1.53 4.21 4.47 2.79 2.58 5.61 5.93

(Performance Index) 146.1 136.9 77.2 73 274.5 297.2 168 150.2 383.6 409.1
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(99~100 ) 

99 2

100 BRT

 

1.  

99 367 612

2.3.2-3

100 BRT

2.3.2-4  

 

2.3.2-3 99  



 

2 - 19 

 

2.3.2-4 100  

2.  

(1) (99 ) 

99

2.3.2-3

 

2.3.2-3  

    
(%) 

  

367  

A
C

D N

 

 
0700-0900 

A 20.43% 19.08%
C 30.04% 25.34%
D 77.27% 52.94%

Total 26.27% 23.23% 

1000-1200 

A 32.13% 12.07%
C 28.93% 15.85%
D 84.21% 55.56%

Total 31.78% 14.93% 

1700-1900 

A 18.91% 11.91%
C 31.50% 34.90%
D 78.57% 72.41%

Total 26.31% 24.31% 



 

2 - 20 

    
(%) 

  

1000-1200

A 26.40% 35.33%
C 22.89% 12.29%
D 70.83% 66.67%

Total 25.74% 25.78% 

1700-1900 

A 19.50% 26.98%
C 23.16% 7.37%
D 56.67% 66.67%

Total 22.20% 18.84% 

612  

B

AC

N

 

 
0700-0900 

A 33.80% 10.46%
B 50.00% 100.00%
C 24.62% 14.05%

Total 30.10% 12.17% 

1000-1200 

A 0.00% 12.25%
B 100.00% 80.00%
C 0.00% 9.80%

Total 0.73% 11.39% 

1700-1900 

A 45.45% 13.05%
B 50.00% 100.00%
C 39.37% 13.42%

Total 41.86% 13.32% 

1000-1200 

A 0.00% 8.89%
B 58.33% 50.00%
C 0.00% 6.81%

Total 0.46% 7.97% 

1700-1900 

A 9.06% 15.42%
B 34.62% 100.00%
C 19.17% 10.86%

Total 13.50% 13.45% 

(2) (99 ) 

612

2.3.2-4 816,292( / )

96,530 ( / ) 912,822 ( / )  

2.3.2-4  

 ( / ) ( / ) ( / ) ( / )
367  1,666 549,602 1,999 64,993
612  808 266,690 970 31,537

 2,474 816,292 2,969 96,530
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(3) (99 ) 

Synchro

(CO) (NOx) (Volatile Organic 

Compounds) (CO2)

612

2.3.2-5  

2.3.2-5  

 
   

( / ) 
 

( / ) ( / ) ( / ) 
 

( / ) 
367  1,999 0.036 0.007 0.008 4.46
612  970 0.018 0.003 0.004 2.16

 2,969 0.054 0.010 0.012 6.62

(4) (100 ) 

2.3.2-5

7:00~10:00 17:00~19:00

20~35

17~25% 14:00

17:00 35% 7~19%  

  

2.3.2-5  

(5) (100 ) 

5

2.3.2-6

70%
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2.3.2-6  

    

1. 
 

 51 32% 
 91 57% 

 19 12% 
2. 

 
 104 65% 

 56 35% 
3. 

 
 113 70% 

 48 30% 

4. 
 

 76 47% 
 63 39% 
 22 14% 

5. 
 

 11 32% 
 9 26% 

 4 12% 
 3 9% 

 2 6% 
 4 12% 

 1 3% 

2.4  

2.1 2.2

 

 

1.  

2.1

 

2.  



 

2 - 23 

 

 

1.  

 

2.  

 

 



 

2 - 24 

 

1.  

2 VD 4 CCTV 4

eTag (

)  

2.  

 

 

1.  

102

CMS CMS

 



 

2 - 25 

2.  

 



 

3 - 1 

   

3.1  

I-

3.1-1  

 

 

3.1-1  



 

3 - 2 

3.1.1  

 

95

103

160

3

 

 

103

100 98 (

)

 

3.1.2  

3.1.1

 

 

( / / ) - 25

3.1.2-1 3.1.2-1

 



 

3 - 3 

3.1.2-1  

   
 

( ) 
 

( ) 
 

( )
1 

  
  

 

/       
2       
3       
4 557       
5       
6       
7       
8       
9       

10 /       
11       
12       
13       
14 /       
15       
16 /       
17       
18       
19 /       
20       
21       
22       
23       
24 /       
25        



 

3 - 4 

 

3.1.2-1  

 

1.  

 

2.  

 

3.  

( ) ( )

( )

( )

07:00~09:00 10:00~12:00 17:00~19:00 6

10:00~12:00 17:00~19:00 4

- - - / - /



 

3 - 5 

- / (06:30~22:30)

(07:00~23:00) 16  

4.  

2011

0 15 30 45

3.1.2-2  

07:00~09:00

17:00~19:00 10:00~12:00 10:00~12:00

17:00~19:00 5 1  

3.1.2-2  

    
 

    
 

 
 
 

1 2 3 4

1

2

3

4
N

:_________
:_________

1 2 3 4

1

2

3

4
N

:_________
:_________

 

   

 0  15  30  45     
        
        

5.  

(

)  



 

3 - 6 

 

1.  

3.1.2-3  

3.1.2-3  

 
  
 2.3 1.5 0.5 
 1.5 1.0 0.3 
 2.0 1.3 0.4 

2.  

(2 ) 1  

3.  

(1)  

 

(2)  

A. 

( )

 

B. 

240

120  



 

3 - 7 

3.1.3  

(ATMS)

/

 

 

1.  

(ATMS)

/

 

(1) 300~600

 

(2) 

 

2.  

 

3.1.3-1 1 ( /

~ ) 2 ( ~ ) 3

( ~ ) 4 ( ~ )

5 ( ~ / ) -  



 

3 - 8 

 

3.1.3-1  

 

 

( / / ) -

3.1.3-1

( 3.1.3-2 ~ 

3.1.3-13)

07:00~ 9:00 09:00~16:00

16:00~20:30 08:00~16:00 16:00~20:30  



 

3 - 9 

3.1.3-1  

  
  

   

 
( /  

~ ) 

1 06:00 90 06:00 - 80 
2 07:00 100 08:00 - 90 
3 09:00 90 17:00 16:00 100 
4 16:00 100 20:30 - 90 
5 20:30 90 23:30 - 80 
6 23:30 80  -  

 
( ) 

1 06:00 90 06:00 - 90 
2 07:00 100 07:00 - 100 
3 09:00 90 09:00 - 90 
4 12:00  10:30 -  

 
( 557  

~ ) 

1 06:00 90 06:00 - 80 
2 07:00 100 08:00 - 90 
3 09:00 90 17:00 16:00 100 
4 16:00 100 20:30 - 90 
5 20:30 90 23:30 - 80/  
6 23:30 80/     

 
( /  
~ ) 

1 06:00 80 06:00 - 80 
2 07:00 100 08:00 - 90 
3 08:00 100* 17:00 - 100 
4 09:00 90 20:30 - 90 
5 16:00 100 23:30 - 80 
6 16:40 100*    
7 20:30 90    
8 23:30 80    

 
( ~ ) 

1 06:00 90 06:00 - 80 
2 07:00 100 08:00 - 90 
3 09:00 90 17:00 16:00 100 
4 16:00 100 20:30 - 90 
5 20:30 90 23:30 - 60/  
6 23:30 60/     

*  



 

3 - 10 

 

  
  

   

 
( ~ 

/ ) 

1 06:00 110 06:00 - 110 
2 07:00 120 10:00 - 120 
3 08:30 110 16:00 - 130 
4 16:00 130 19:00 - 110 
5 18:30 110 22:00 - 100/
6 22:00 100/  23:30 - 90/  
7 23:30 90/     

 
( ) 

1 06:00 110 06:00 - 90 
2 07:00 120 09:00 - 110 
3 09:00 110 20:00 - 100 
4 17:00 120 23:30 - 90 
5 19:00 110    
6 22:00 100    
7 23:30 90    



 

3 - 11 

 

3.1.3-2 - ( ) 

 

3.1.3-3 - ( ) 



 

3 - 12 

 

3.1.3-4 - ( ) 

 

3.1.3-5 - ( ) 



 

3 - 13 

 

3.1.3-6 - / ( ) 

 

3.1.3-7 -- / ( ) 



 

3 - 14 

 

3.1.3-8 - / ( ) 

 

3.1.3-9 - / ( ) 



 

3 - 15 

 

3.1.3-10 / - / ( ) 

 

3.1.3-11 / - / ( ) 



 

3 - 16 

 

3.1.3-12 / - ( ) 

 

3.1.3-13 / - ( ) 



 

3 - 17 

 

 

3.1.3-14  

 
79  

3.1.3-14  

3.1.3-2  

 

1. (approach)

 

2. (pedestrian scramble)  
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3.1.3-2  

 

 

 

 

 

 

 

 

 

 

 

 

97 (III)-

3.1.3-15 ~ 3.1.3-17 3.1.3-3 ~

3.1.3-4  

 (

)  

 (pedestrian scramble)  

 3.1.3-3 3.1.3-4 500 veh/hr

500 veh/hr

300 veh/hr  

 3.1.3-3 3.1.3-4
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(III)- 97  

3.1.3-15 (A) 

 
(III)- 97  

3.1.3-16 (B) 

3.1.3-3 - (B-1) 

B-1 (OL) (OT) 

 
(L)

(T) 

 OL OT  OL OT  OL OT  OL OT  
L T  N/A    

L T     
  

L T      

L T      

(III)- 97  
 



 

3 - 20 

 
(III)- 97  

3.1.3-17 (C) 

3.1.3-4 - (C-1) 

C-1 
(OL) (OT) ( ) 

 OL OT  OL OT  OL OT  OL OT  

 
(L)
(T)  

 
( ) 

L T  N/A    

L T     
  

L T   
 

  

L T      

 
(L)
(T)  

 
( ) 

L T  N/A    

L T    
 

 

L T    
  

L T      

(III)- 97  

-

2

1 1 BRT
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/ /

/

/

/ 200 pcu/hr 20 %

/ 343 pcu/hr

40 %

-

- ( )

- ( ) - (

)  

3.1.4  

Synchro

3.1.4-1  

 

3.1.4-1  



 

3 - 22 

Synchro  

1.  

Synchro

Synchro 3.1.4-2  

 

3.1.4-2 Synchro  

2. (Lane Window) 

( )

( )

3.1.4-3  



 

3 - 23 

 

3.1.4-3 Synchro (Lane Window)  

3. (Volume Window) 

3.1.4-4  

 

3.1.4-4 Synchro (Volume Window)  



 

3 - 24 

4. (Timing Window) 

( )

Ring and 

Barrier Designer 3.1.4-5  

 

3.1.4-5 Synchro (Lane Window)  

5.  

3.1.4-6  

 

3.1.4-6 Synchro  



 

3 - 25 

Synchro  

Synchro 3.1.4-1

.1  

3.1.4-1  

 Synchro 
/ ( ) 60 

( ) 3 
( / ) 50 
( / ) 1,800 

( ) 
( )  

(%)  
(PCU)  

(%)  

(I)

 

1.  

3.1.4-2  

3.1.4-2  

( / ) ( ) 

50  3 
5 1 - 6 0 4 
61  5 

 

2.  

1

3.1.4-3  
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3.1.4-3  

   

 (W+L)/2V ~ (W+L)/V (P+L)/2V ~ (P+L)/V 

 

 
W
P
L  
V  

(W+L)/V (W+L)/2V
 

3.  

3.1.4-4  

3.1.4-4  

/ 50 34.3 9.2 3 3 2 2 3 3 3 3
50 29.2 22.5 3 3 3 3 3 3 3 3
50 29.0 6.4 3 3 1 3 3 3 3 3

557 50 29.0 6.2 3 3 1 2 3 3 3 3
50 28.9 6.6 3 3 1 2 3 3 3 3
50 29.1 12.3 3 3 2 2 3 3 3 3
50 29.0 8.0 3 4 2 2 3 3 3 3
50 29.5 8.3 3 3 2 2 3 3 3 3
50 28.8 5.0 3 3 1 2 3 3 3 3

/ 50 29.4 16.1 3 3 2 2 3 3 3 3
50 29.1 4.8 3 3 1 3 3 3 3 3
50 28.7 6.0 3 3 1 2 3 3 3 3
50 29.2 11.3 3 3 2 2 3 3 3 3

/ 50 29.0 8.7 3 3 2 2 3 3 3 3
50 29.0 5.6

/ 50 28.8 16.6 3 3 2 2 3 3 3 3
50 29.0 9.3
50 28.9 7.9 3 3 2 2 3 3 3 3

/ 50 29.0 5.4 3 3 1 9 3 3 3 3
50 28.8 8.1 3 3 2 2 3 3 3 3
50 28.8 5.9 3 3 1 2 3 3 3 3
50 28.8 5.9 3 3 1 3 3 3 3 3
50 28.7 6.3 3 3 1 2 3 3 3 3

/ 50 28.1 19.1 3 3 2 3 3 3 3 3

50 19.0 24.0 3 3 3 3 3 3 2 2

( ) ( )

 



 

3 - 27 

 

3.1.3-1

.2  

 

 

3.1.5  

Synchro

 

 

( 3.1.5-1 )

 

 

3.1.5-1  



 

3 - 28 

 

3.1.5-2

 

 

3.1.5-2  



 

3 - 29 

1.  

 

2.  

 

(1) 

 

(2) 

10%

 

(3) 5 ~ 10

10

 

(4) 

 

 

105.04.15

105.04.16

104.04.18~104.04.19
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1. - /  

10

3

 

2. -  

18 5

 

3. -  

 

4. -  

 

5. - /  

 



 

3 - 31 

6. -  

 

7.  

 

3.1.6  

 

 

1. ( )  

( )

( 3.1.2 ) 2011

3.1.6-1  

3.1.6-1  

 
(KPH) 

70km/hr 60km/hr 50km/hr 

A 45 V 40 V 35 V 

B 40 V<45 35 V<40 30 V<35 

C 35 V<40 30 V<35 25 V<30 

D 30 V<35 25 V<30 20 V<25 

E 25 V<30 20 V<25 15 V<20 

F V<25 V<20 V<15 
2011  
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(1)  

( / / ) 2,400

17.6 ~ 23.1 / D ~ 

E 20.6 ~ 21.9 /

D 17.6 ~ 19.3 / E

 

D

E  

3.1.6-2  

 
  

  

0700-0900 
 

1000-1200 
 

1700-1900 
 

1000-1200 
 

1700-1900 

 
 

 

2,410      

( ) 

 425.0 402.0 376.0 401.0 433.7 493.7 420.7 396.0 450.0 492.3
 396.0 395.3 379.3 400.0 396.7 445.0 391.0 375.3 435.7 479.7
 6.8% 1.7% -0.9% 0.2% 8.5% 9.9% 7.1% 5.2% 3.2% 2.6%

(km/h) 

 20.4 21.6 23.1 21.6 20.0 17.6 21.9 20.6 19.3 17.6 
 21.9 21.9 22.9 21.7 21.9 19.5 22.2 23.1 19.9 18.1 
 7.4% 1.4% -0.9% 0.5% 9.5% 10.8% 1.4% 12.1% 3.1% 2.8%

LOS 
 D D D D D E D D E E 
 D D D D D E D D E E 

 
 

(2) eTag  

eTag

105.04.09 ~ 105.04.14 105.05.03 ~ 105.05.08

 

/ / 652

1,020

3.1.6-3  



 

3 - 33 

eTag

2  

3.1.6-3 eTag  

 
  

  

0715-0815 
 

1000-1100 
 

1730-1830 
 

1100-1200 
 

1730-1830 

 

     

( ) 

 8.0 9.0 8.0 9.8 8.5 12.0 7.8 7.9 8.0 8.2 
 7.4 7.1 7.5 7.2 7.7 8.5 7.2 7.8 8.4 7.9 
 7.5% 21.1% 6.3% 26.5% 9.4% 29.2% 7.7% 1.3% -5.0% 3.7%

 
 

2.  

3.1.6-4

0.3

 

3.1.6-4  

 
    

     

 

     

 
( / ) 

 3.7 4.0 3.7 4.0 4.3 5.0 3.3 4.7 4.3 5.0 
 3.0 3.7 4.0 4.3 3.7 2.7 3.7 3.7 4.0 4.7 
 22.2% 9.1% -8.3% -7.7% 18.2% 87.5% -9.1% 27.3% 8.3% 7.1%

 
 

3.  

100

2011

3.1.6-5  



 

3 - 34 

3.1.6-5  

 ( / ) 

A      15.0 
B 15.0 30.0 
C 30.0 45.0 
D 45.0 60.0 
E 60.0 80.0 
F 80.0  

2011  

(1)  

B -

25.9 B 15% -

21.5 B  

A ~ B

- 21.7

11% B  

A ~ B

-

23.5 B  

(2)  

A

B /

C -

2.8 B  

A ~ B

B /

B -

0.7 B  



 

3 - 35 

3.1.6-6  

A 5.2 A 4.3 A 0.9
B 13.8 A 26.1 B -12.3
C 17.7 B 12.7 A 5.0

C 15.5 B 10.8 A 4.7
D 26.3 B 25.7 B 0.6

Total 11.6 A 10.4 A 1.2
A 40.7 C 43.3 C -2.6

B 32.5 C 26.3 B 6.2

C 21.4 B 15.1 B 6.3

D 21.6 B 21.3 B 0.3
Total 30.5 C 25.9 B 4.6

A 1.9 A 2.6 A -0.7

C 5.4 A 4.9 A 0.5

D 10.0 A 15.0 A -5.0
Total 3.4 A 3.6 A -0.2

A 0.7 A 1.1 A -0.4

B 14.7 A 17.1 B -2.4

C 1.6 A 2.1 A -0.5

Total 1.6 A 2.1 A -0.5

A 1.4 A 1.2 A 0.2

C 0.9 A 0.9 A 0.0

D 28.5 B 24.2 B 4.3
Total 1.7 A 1.5 A 0.2

A 17.4 B 16.1 B 1.3

B 20.8 B 16.3 B 4.5

C 10.1 A 12.0 A -1.9

D 17.1 B 15.8 B 1.3
Total 14.5 A 0.5

A 2.0 A 0.8 A 1.2

B 20.9 B 24.3 B -3.4

C 2.0 A 1.4 A 0.6

D - - - - -
Total 2.7 A 1.9 A 0.8

A 12.5 A 10.9 A 1.6

B 33.1 C 34.2 C -1.1

C 18.9 B 2.5 A 16.4

D 34.6 C 13.0 A 21.6
Total 17.8 B 9.8 A 8.0

557

/

( / ) ( / )
( )

N

N

N

AC

D

N

N

C A

D

N

N

N
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A 1.4 A 1.8 A -0.4

B 18.5 B 26.4 B -7.9

C 1.5 A 3.8 A -2.3

D 30.0 B 15.0 A 15.0
Total 2.1 A 3.2 A -1.1

A 18.5 B 16.0 B 2.5

B 18.9 B 13.9 A 5.0

C 11.2 A 15.8 B -4.6

D 13.8 A 18.4 B -4.6
Total 15.8 B 16.0 B -0.2

A 2.1 A 2.5 A -0.4

C 2.4 A 1.8 A 0.6

D - - - - -
Total 2.3 A 2.2 A 0.1

A 9.1 A 4.4 A 4.7

B 10.3 A 39.2 C -28.9

C 3.6 A 7.3 A -3.7

D 27.9 B 37.5 C -9.6
Total 7.7 A 9.5 A -1.8

A 13.7 A 21.2 B -7.5

C 25.5 B 25.6 B -0.1

D 46.5 D 39.1 C 7.4
Total 22.6 B 25.1 B -2.5

A 19.8 B 8.7 A 11.1

B 14.4 A 43.9 C -29.5

C 15.6 B 12.1 A 3.5

D - - - - -
Total 17.3 B 12.6 A 4.7

A

C

D
Total

A 19.9 B 23.7 B -3.8
B 38.4 C 24.9 B 13.5
B 2.9 A 15.9 B -13.0
C 18.8 B 28.5 B -9.7
D 27.5 B 24.9 B 2.6

Total 24.9 B 25.5 B -0.6
A

C

D
Total

/

/

/

( / ) ( / )
( )

N

N

N

A

D

C

N

N

A

D

C

N

N

AC

D

N

N
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A 1.7 A 2.0 A -0.3

C 8.3 A 9.0 A -0.7

D 25.1 B 34.7 C -9.6
Total 6.0 A 7.5 A -1.5

A 3.5 A 5.9 A -2.4

B 22.5 B 17.1 B 5.4

C 3.6 A 4.3 A -0.7

D 0.0 A 75.0 E -75.0
Total 3.7 A 5.2 A -1.5

A 6.8 A 6.7 A 0.1

B 24.1 B 25.5 B -1.4

C 9.9 A 10.6 A -0.7

D 30.9 C 25.0 B 5.9
Total 11.3 A 11.7 A -0.4

A 2.6 A 5.0 A -2.4

C 2.2 A 1.9 A 0.3

D 34.8 C 17.6 A 17.2
Total 3.3 A 4.0 A -0.7

A 5.8 A 9.2 A -3.4

B 20.8 B 17.1 B 3.7

C 1.6 A 1.6 A 0.0

D 21.5 B 16.6 B 4.9
Total 4.9 A 6.2 A -1.3

A 2.2 A 2.5 A -0.3

C 7.9 A 10.0 A -2.1

D 33.1 C 44.2 C -11.1
Total 7.3 A 9.7 A -2.4

A 39.1 C 43.3 C -4.2
B 45.7 D 42.4 C 3.3
C 31.0 C 26.1 B 4.9
D 4.4 A 7.5 A -3.1

Total 26.5 B -0.9
A 32.7 C 30.0 B 2.7
B 23.5 B 26.7 B -3.2
C 15.6 B 16.8 B -1.2
D 16.2 B 15.6 B 0.6

Total 20.6 B 21.5 B -0.9

/

/

( / ) ( / )
( )

N

A

D

C

N

N

N

A

D

C

N

N

A

D

C

N

N
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3.1.6-7  

A 13.7 A 6.7 A 7.0
B 19.1 B 25.2 B -6.1
C 15.0 A 7.3 A 7.7

C 15.0 A 9.0 A 6.0
D 32.9 C 20.4 B 12.5

Total 15.9 B 9.5 A 6.4
A 29.5 B 32.1 C -2.6

B 30.0 B 24.8 B 5.2

C 21.0 B 19.1 B 1.9

D 22.3 B 23.5 B -1.2
Total 26.0 B 25.2 B 0.8

A 1.2 A 1.2 A 0.0

C 4.9 A 5.8 A -0.9

D 0.0 A 0.0 A 0.0
Total 3.0 A 3.6 A -0.6

A 1.2 A 1.0 A 0.2

B 25.2 B 20.6 B 4.6

C 1.5 A 1.4 A 0.1

Total 1.9 A 1.7 A 0.2

A 4.3 A 4.8 A -0.5

C 0.5 A 1.5 A -1.0

D 20.9 B 30.0 B -9.1
Total 3.0 A 3.8 A -0.8

A 19.0 B 13.8 A 5.2

B 20.6 B 20.9 B -0.3

C 13.9 A 15.7 B -1.8

D 33.6 C 29.8 B 3.8
Total 18.6 B 17.1 B 1.5

A 2.8 A 1.5 A 1.3

B 28.0 B 22.2 B 5.8

C 2.5 A 1.3 A 1.2

D - - - - -
Total 4.0 A 2.6 A 1.4

A 11.1 A 8.4 A 2.7

B 26.3 B 21.0 B 5.3

C 15.3 B 10.9 A 4.4

D 28.6 B 9.6 A 19.0
Total 14.8 A 10.2 A 4.6

557

/

( )
( / ) ( / )

N

N

N

AC

D

N

N

C A

D

N

N

N

 



 

3 - 39 

A 2.0 A 3.3 A -1.3

B 26.3 B 18.8 B 7.6

C 2.3 A 4.5 A -2.2

D 19.3 B 30.8 C -11.5
Total 2.4 A 4.4 A -2.0

A 14.6 A 18.1 B -3.5

B 20.5 B 17.4 B 3.1

C 12.0 A 14.1 A -2.1

D 22.1 B 23.2 B -1.1
Total 16.3 B 17.8 B -1.5

A 1.8 A 3.1 A -1.3

C 2.8 A 2.2 A 0.6

D - - - - -
Total 2.3 A 2.8 A -0.5

A 11.2 A 9.0 A 2.2

B 26.6 B 15.8 B 10.8

C 15.2 B 11.2 A 4.0

D 28.1 B 30.8 C -2.7
Total 14.5 A 11.5 A 3.0

A 12.0 A 9.6 A 2.4

C 12.2 A 13.1 A -0.9

D 37.1 C 32.9 C 4.2
Total 13.8 A 13.1 A 0.7

A 7.3 A 11.1 A -3.8

B 28.6 B 12.9 A 15.7

C 8.8 A 13.6 A -4.8

- - - - - -
Total 8.5 A 12.3 A -3.8

A

C

D
Total

A 20.1 B 20.2 B -0.1
B 30.4 C 21.9 B 8.5
B 0.6 A 14.4 A -13.8
C 16.0 B 15.3 B 0.7
D 37.7 C 28.1 B 9.6

Total 25.6 B 21.0 B 4.6
A

C

D
Total

/

/

( )

/

( / ) ( / )
N

N

N

A

D

C

N

N

A

D

C

N

N

AC

D

N

N
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A 0.7 A 2.5 A -1.8

C 8.3 A 8.5 A -0.2

D 67.2 E 33.5 C 33.7
Total 6.3 A 6.7 A -0.4

A 2.6 A 6.1 A -3.5

B 29.0 B 40.8 C -11.8

C 2.2 A 3.3 A -1.1

D 15.0 A 45.0 C -30.0
Total 3.1 A 5.6 A -2.5

A 6.2 A 6.7 A -0.5

B 20.5 B 25.5 B -5.0

C 12.8 A 13.4 A -0.6

D 28.1 B 29.6 B -1.5
Total 12.2 A 13.3 A -1.1

A 2.9 A 5.5 A -2.6

C 4.4 A 2.9 A 1.5

D 30.3 C 16.7 B 13.6
Total 4.8 A 4.7 A 0.1

A 5.8 A 5.8 A 0.0

B 15.0 A 15.0 A 0.0

C 2.2 A 1.4 A 0.8

D 18.8 B 14.1 A 4.7
Total 4.7 A 4.4 A 0.3

A 1.8 A 2.8 A -1.0

C 6.9 A 7.7 A -0.8

D 31.9 C 25.5 B 6.4
Total 6.9 A 7.4 A -0.5

A 14.8 A 8.6 A 6.2
B 27.5 B 24.3 B 3.2
C 22.0 B 17.5 B 4.5
D 5.6 A 5.2 A 0.4

Total 14.6 A 11.3 A 3.3
A 35.8 C 32.4 C 3.4
B 23.9 B 25.2 B -1.3
C 23.4 B 19.4 B 4.0
D 19.2 B 15.0 A 4.2

Total 24.3 B 21.7 B 2.6

/

/

( / ) ( / )
( )

N

A

D

C

N

N

N

A

D

C

N

N

A

D

C

N

N
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3.1.6-8  

A 9.7 A 5.9 A 3.8
B 29.8 B 26.3 B 3.5
C 19.3 B 15.7 B 3.6

C 15.0 A 23.8 B -8.8
D 30.9 C 25.3 B 5.6

Total 16.6 B 13.0 A 3.6
A 35.6 C 24.6 B 11.0

B 34.1 C 37.5 C -3.4

C 24.9 B 13.9 A 11.0

D 41.9 C 24.3 B 17.6
Total 33.9 C 24.6 B 9.3

A 1.8 A 2.4 A -0.6

C 0.4 A 0.8 A -0.4

D 6.4 A 10.0 A -3.6
Total 1.2 A 1.6 A -0.4

A 1.0 A 0.9 A 0.1

B 16.7 B 14.7 A 2.0

C 4.3 A 4.1 A 0.2

Total 2.9 A 2.9 A 0.0

A 1.7 A 1.3 A 0.4

C 0.9 A 0.8 A 0.1

D 30.3 C 23.4 B 6.9
Total 1.9 A 0.8

A 18.8 B 21.4 B -2.6

B 21.0 B 17.4 B 3.6

C 16.4 B 12.3 A 4.1

D 35.9 C 25.9 B 10.0
Total 17.6 B 2.1

A 2.1 A 1.3 A 0.8

B 28.9 B 27.5 B 1.4

C 1.6 A 1.2 A 0.4

D - - - - -
Total 2.8 A 2.2 A 0.6

A 12.0 A 12.5 A -0.5

B 30.4 C 31.4 C -1.0

C 13.6 A 14.9 A -1.3

D 35.7 C 49.3 D -13.6
Total 15.0 B 16.6 B -1.6
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/

( / )
( )

( / )

N

N

N

AC

D

N

N

C A

D

N

N

N
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A 1.7 A 2.2 A -0.5

B 16.9 B 30.0 B -13.1

C 5.9 A 6.0 A -0.1

D 32.1 C 24.4 B 7.7
Total 4.2 A 4.4 A -0.2

A 14.4 A 18.0 B -3.6

B 19.1 B 17.0 B 2.1

C 13.2 A 14.2 A -1.0

D 31.5 C 30.9 C 0.6
Total 18.1 B 19.1 B -1.0

A 1.6 A 7.3 A -5.7

C 2.2 A 2.4 A -0.2

D - - - - -
Total 1.9 A 5.3 A -3.4

A 11.1 A 3.7 A 7.4

B 17.9 B 33.3 C -15.4

C 8.6 A 7.0 A 1.6

D 23.1 B 28.3 B -5.2
Total 10.9 A 8.2 A 2.7

A 21.0 B 26.1 B -5.1

C 18.7 B 27.3 B -8.6

D 26.5 B 28.7 B -2.2
Total 26.8 B -6.5

A 16.1 B 6.8 A 9.3

B 21.5 B 24.6 B -3.1

C 13.0 A 6.6 A 6.4

- - - - - -
Total 14.9 A 6.6 A 8.3

A

C

D
Total

A 25.3 B 22.6 B 2.7
B 28.4 B 20.5 B 7.9
B 0.9 A 17.1 B -16.2
C 17.8 B 29.4 B -11.6
D 38.5 C 37.4 C 1.1

Total 26.4 B 27.0 B -0.6
A

C

D
Total

/

/

/

( )
( / ) ( / )

N

N

N

A

D

C

N

N

A

D

C

N

N

AC

D

N

N
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A 3.0 A 2.9 A 0.1

C 3.6 A 8.2 A -4.6

D 50.9 D 31.1 C 19.8
Total 4.3 A 6.8 A -2.5

A 6.2 A 8.2 A -2.0

B 21.7 B 28.1 B -6.4

C 3.7 A 3.6 A 0.1

D 0.0 A 0.0 A 0.0
Total 5.3 A 6.5 A -1.2

A 9.5 A 7.5 A 2.0

B 27.5 B 35.4 C -7.9

C 11.5 A 9.1 A 2.4

D 39.0 C 43.0 C -4.0
Total 14.5 A 13.2 A 1.3

A 4.6 A 2.6 A 2.0

C 2.4 A 3.1 A -0.7

D 37.7 C 29.7 B 8.0
Total 4.5 A 3.8 A 0.7

A 5.9 A 7.5 A -1.6

B 15.4 B 34.5 C -19.1

C 2.9 A 2.2 A 0.7

D 24.3 B 23.7 B 0.6
Total 5.3 A 5.9 A -0.6

A 3.0 A 4.8 A -1.8

C 9.5 A 10.8 A -1.3

D 62.9 E 48.3 D 14.6
Total 13.0 A 13.1 A -0.1

A 35.9 C 11.6 A 24.3
B 23.3 B 22.7 B 0.6
C 24.5 B 23.5 B 1.0
D 12.0 A 12.7 A -0.7

Total 16.1 B 6.8
A 41.5 C 27.8 B 13.7
B 26.4 B 30.6 C -4.2
C 15.9 B 19.1 B -3.2
D 20.4 B 21.1 B -0.7

Total 23.2 B 23.5 B -0.3

/

/

( )
( / ) ( / )

N

A

D

C

N

N

N

A

D

C

N

N

A

D

C

N

N
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3.1.6-9  

A 5.9 A 6.6 A -0.7
B 22.3 B 25.2 B -2.9
C 13.6 A 14.7 A -1.1

C 8.2 A 12.0 A -3.8
D 23.0 B 22.6 B 0.4

Total 11.4 A 12.5 A -1.1
A 29.5 B 18.5 B 11.0

B 42.1 C 23.2 B 18.9

C 27.2 B 23.6 B 3.6

D 23.1 B 30.1 C -7.0
Total 30.6 C 23.8 B 6.8

A 2.3 A 12.9 A -10.6

C 0.7 A 16.6 B -15.9

D 0.0 A 0.0 A 0.0
Total 1.5 A 14.9 A -13.4

A 1.4 A 7.6 A -6.2

B 22.1 B 32.8 C -10.7

C 1.9 A 4.1 A -2.2

Total 2.2 A 6.5 A -4.3

A 4.8 A 4.4 A 0.4

C 1.8 A 4.4 A -2.6

D 23.4 B 27.0 B -3.6
Total 3.7 A 5.0 A -1.3

A 17.5 B 15.0 B 2.5

B 17.4 B 20.1 B -2.7

C 13.8 A 15.3 B -1.5

D 23.7 B 27.4 B -3.7
Total 16.8 B 17.1 B -0.3

A 1.6 A 14.6 A -13.0

B 30.0 B 20.6 B 9.4

C 2.5 A 2.1 A 0.4

D - - - - -
Total 3.3 A 8.5 A -5.2

A 13.8 A 8.4 A 5.4

B 12.4 A 19.8 B -7.4

C 14.3 A 13.2 A 1.1

D 26.1 B 6.1 A 20.0
Total 14.7 A 10.9 A 3.8
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/

( )
( / ) ( / )

N

N

N

AC

D

N

N

C A

D

N

N

N
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A 1.6 A 2.0 A -0.4

B 1.7 A 15.0 A -13.3

C 5.5 A 5.6 A -0.1

D 20.3 B 48.8 D -28.5
Total 3.7 A 4.1 A -0.4

A 19.9 B 17.8 B 2.1

B 19.0 B 18.9 B 0.1

C 11.3 A 13.4 A -2.1

D 29.0 B 25.8 B 3.2
Total 18.8 B 18.0 B 0.8

A 2.4 A 3.5 A -1.1

C 2.6 A 2.5 A 0.1

D - - - - -
Total 2.5 A 3.0 A -0.5

A 9.8 A 11.6 A -1.8

B 8.0 A 24.1 B -16.1

C 9.8 A 12.1 A -2.3

D 27.1 B 30.5 C -3.4
Total 10.6 A 13.6 A -3.0

A 10.0 A 11.2 A -1.2

C 11.2 A 11.2 A 0.0

D 28.8 B 25.7 B 3.1
Total 11.9 A 12.5 A -0.6

A 7.7 A 3.5 A 4.2

B 24.0 B 19.9 B 4.1

C 1.6 A 13.7 A -12.1

D - - - - -
Total 4.9 A 8.8 A -3.9

A

C

D
Total

A 16.5 B 20.6 B -4.1
B 92.3 F 24.8 B 67.5
B - - 25.4 B -
C 19.6 B 18.1 B 1.5
D 30.6 C 41.1 C -10.5

Total 33.9 C 25.1 B 8.8
A

C

D
Total

/

/

/

( / ) ( / )
( )

N

N

N

A

D

C

N

N

A

D

C

N

N

AC

D

N

N
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A 2.7 A 2.9 A -0.2

C 10.4 A 9.6 A 0.8

D 38.6 C 32.2 C 6.4
Total 8.4 A 7.8 A 0.6

A 4.6 A 7.0 A -2.4

B 36.7 C 31.4 C 5.3

C 3.2 A 7.9 A -4.7

D 0.0 A 7.5 A -7.5
Total 4.3 A 7.8 A -3.5

A 6.2 A 5.9 A 0.3

B 27.5 B 24.2 B 3.3

C 16.4 B 12.4 A 4.0

D 37.7 C 23.2 B 14.5
Total 14.3 A 11.9 A 2.4

A 2.9 A 0.0 A 2.9

C 3.7 A 0.0 A 3.7

D 21.9 B 0.0 A 21.9
Total 4.1 A 0.0 A 4.1

A 8.8 A 8.0 A 0.8

B 24.2 B 16.8 B 7.4

C 2.0 A 1.1 A 0.9

D 11.7 A 11.3 A 0.4
Total 6.1 A 5.0 A 1.1

A 5.1 A 3.1 A 2.0

C 9.5 A 9.5 A 0.0

D 40.0 C 43.9 C -3.9
Total 10.7 A 10.9 A -0.2

A 30.4 C 38.0 C -7.6
B 47.4 D 51.3 D -3.9
C 31.8 C 33.9 C -2.1
D 7.1 A 28.7 C -21.6

Total 25.0 B 35.5 C -10.5
A 56.1 D 25.3 B 30.8
B 28.8 B 24.7 B 4.1
C 20.1 B 23.6 B -3.5
D 13.6 A 16.9 B -3.3

Total 25.3 B 22.5 B 2.8

/

/

( / ) ( / )
( )

N

A

D

C

N

N

N

A

D

C

N

N

A

D

C

N

N
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3.1.6-10  

A 7.4 A 6.5 A 0.9
B 24.8 B 21.6 B 3.2
C 15.0 B 14.8 A 0.2

C 13.3 A 9.0 A 4.3
D 28.1 B 19.0 B 9.1

Total 13.3 A 11.7 A 1.6
A 32.8 C 23.6 B 9.2

B 37.5 C 27.2 B 10.3

C 25.7 B 24.1 B 1.6

D 26.1 B 34.6 C -8.5
Total 30.5 C 27.0 B 3.5

A 7.0 A 7.8 A -0.8

C 0.2 A 13.9 A -13.7

D 22.5 B 12.5 A 10.0
Total 3.7 A 10.8 A -7.1

A 1.8 A 2.8 A -1.0

B 17.5 B 30.6 C -13.1

C 1.8 A 0.3 A 1.5

Total 2.3 A 2.5 A -0.2

A 2.6 A 2.3 A 0.3

C 1.6 A 3.8 A -2.2

D 33.7 C 40.4 C -6.7
Total 3.4 A 5.0 A -1.6

A 16.5 B 14.4 A 2.1

B 15.9 B 22.2 B -6.3

C 16.4 B 21.7 B -5.3

D 24.2 B 22.8 B 1.4
Total 17.2 B 18.8 B -1.6

A 2.2 A 13.3 A -11.1

B 27.8 B 31.1 C -3.3

C 1.5 A 2.2 A -0.7

D - - - - -
Total 3.2 A 8.6 A -5.4

A 13.0 A 11.6 A 1.4

B 15.0 A 30.8 C -15.8

C 16.8 B 10.3 A 6.5

D 28.9 B 9.9 A 19.0
Total 15.9 B 11.5 A 4.4
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( )
( / ) ( / )

N

N

N

AC

D

N

N

C A

D

N

N

N
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A 2.6 A 2.0 A 0.6

B 32.1 C 28.3 B 3.8

C 2.9 A 6.0 A -3.1

D 37.0 C 50.8 D -13.8
Total 3.4 A 4.4 A -1.0

A 18.9 B 18.5 B 0.4

B 17.4 B 18.3 B -0.9

C 17.0 B 16.4 B 0.6

D 23.9 B 36.8 C -12.9
Total 19.0 B 21.0 B -2.0

A 4.8 A 6.7 A -1.9

C 3.2 A 3.3 A -0.1

D - - - - -
Total 4.1 A 5.2 A -1.1

A 13.0 A 2.6 A 10.4

B 15.3 B 29.5 B -14.2

C 14.3 A 7.6 A 6.7

D 33.2 C 40.3 C -7.1
Total 15.4 B 8.7 A 6.7

A 15.7 B 25.8 B -10.1

C 15.6 B 20.9 B -5.3

D 22.5 B 15.1 B 7.4
Total 16.1 B 22.9 B -6.8

A 12.6 A 5.7 A 6.9

B 30.0 B 31.0 C -1.0

C 2.2 A 4.4 A -2.2

D - - - - -
Total 7.7 A 5.7 A 2.0

A

C

D
Total

A 24.5 B 25.7 B -1.2
B 43.5 C 24.3 B 19.2
B - - 12.0 A -
C 22.9 B 31.2 C -8.3
D 41.6 C 36.5 C 5.1

Total 31.2 C 29.1 B 2.1
A

C

D
Total

/

/

/

( )
( / ) ( / )

N

N

N

A

D

C

N

N

A

D

C

N

N

AC

D

N

N
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A 3.5 A 3.2 A 0.3

C 11.7 A 7.7 A 4.0

D 40.3 C 32.9 C 7.4
Total 8.9 A 6.8 A 2.1

A 6.7 A 5.9 A 0.8

B 40.7 C 32.9 C 7.8

C 3.2 A 3.6 A -0.4

D 45.0 C 0.0 A 45.0
Total 5.8 A 5.4 A 0.4

A 8.6 A 8.6 A 0.0

B 30.8 C 24.4 B 6.4

C 14.8 A 8.8 A 6.0

D 43.3 C 33.5 C 9.8
Total 15.2 B 11.9 A 3.3

A 3.8 A 8.0 A -4.2

C 1.6 A 8.2 A -6.6

D 31.4 C 28.8 B 2.6
Total 3.8 A 8.6 A -4.8

A 7.8 A 10.2 A -2.4

B 22.5 B 38.3 C -15.8

C 2.0 A 2.0 A 0.0

D 26.1 B 15.8 B 10.3
Total 5.5 A 7.2 A -1.7

A 3.3 A 1.5 A 1.8

C 10.9 A 11.1 A -0.2

D 51.4 D 52.8 C -1.4
Total 10.2 A 7.7 A 2.5

A 27.1 B 36.7 C -9.6
B 37.8 C 42.0 C -4.2
C 31.4 C 32.2 C -0.8
D 6.2 A 15.2 B -9.0

Total 22.1 B 28.2 B -6.1
A 62.6 E 34.1 C 28.5
B 29.1 B 32.6 C -3.5
C 14.8 A 21.8 B -7.0
D 16.5 B 14.7 A 1.8

Total 25.1 B 24.4 B 0.7

( )

/

/

( / ) ( / )
N

A

D

C

N

N

N

A

D

C

N

N

A

D

C

N

N
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A

(B )

T ( =0.05) 3.1.6-11

 

/

- ( ) - ( ) -

( )

( )

 

3.1.6-11  

  ( - ) p  
 8 1.54 0.139 

 6 2.40 0.045 
 9 1.31 0.216 

 6 1.41 0.317 
 10 0.42 0.386 

( )

 

( ) = (  × 

× ) ÷ 3600( ) ( 3.1.6-1) 

( ) = ( ) ( 3.1.6-2) 

( ) = ( ) × 365( ) ( 3.1.6-3) 

100

(2/2) 2009

1.58 / 2.28 /
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(  - 

) 2015

242.8 /  

52,274 /

12,692,194 / 3.1.6-12  

3.1.6-12  

 ( / ) ( / ) 
 52,274 12,692,194 
 

 

( 99 )

1.54 /

(105/05/12) 95 24.1 /  

80,502 /

1,940,107 / 3.1.6-13  

3.1.6-13  

 ( / ) ( / ) 
 80,502 1,940,107 

 

 

( ) 

Synchro (

)

(CO) (NOx) (Volatile Organic Compounds)

(CO2)

 

1. ( / )= ( ) 18.5 ( / ) 

2. ( / )= ( ) 3.6 / ) 

3. ( / )= ( ) 4.3( / ) 

4. ( / )= ( ) 2,263 / ) 
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1.49 0.29 0.35 182.2 3.1.6-14

 

3.1.6-14  

  
( / ) 

 
( / ) 

 
( / )

 
( / ) 

 
( / ) 

 80,502 1.49 0.29 0.35 182.2 
 

3.2  

( - )

BRT

 

2 1 1

( 2 2 )

 

 

1.  

07:35~07:40

16:00~16:15 10

( 100 )

3 (2 1 )

/

2~3

 

- /

1
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( ) ( )

3.2-1 3.2-1

 

 

3.2-1  

3.2-1  

      

 2mm M2 18 323 34,884
  M2 25 323 65,953

     100,837
 

2. BRT  

( ) 3 BRT BRT BRT

(BRT )

( + )

BRT

(BRT )  

BRT

38 ~ 78pcu/hr( 4~8%)
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( ) ( 3.2-2) BRT

( 1) 3.2-2  

 

3.2-2 BRT  

3.2-3 ( )

3.2-4 BRT
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3.2-2  

vph(A)
(C)

>100,000 vph(A)
(C)

>100,000 vph(A)
(C)

>100,000
4 0 0 0
3 61 117 139 V
3 70 106 123 V
4 128 210 188 V
4 63 33 22 V
4 0 0 0 T
4 0 0 0 T
4 4 20 15
4 26 31 40 V
4 0 0 0 T
3 38 57 51 V
3 50 63 69 V
4 12 13 12
4 14 26 20
4 26 37 34 V
4 35 45 48 V
4 5 3 4 V
4 5 7 6 V
4 51 93 90 V
4 87 102 114 V
4 13 84 28 V
4 0 0 0 T
4 6 6 6 V
4 17 38 35 V
3 100 67 52 V
3 0 0 0 T
4 43 84 65 V
4 21 37 31 V
4 2 3 13
4 0 0 0 T
4 173 137 96 V
4 130 158 113 V
3 0 1 3 T
3 0 0 0 T
4 206 64 36 V
4 0 0 0 T
4 1 2 5
4 15 9 8
4 87 80 66 V
4 29 38 24 V
4 0 14 11 T
4 0 2 0 T
4 23 24 15
4 13 17 7
4 153 124 111 V
4 0 0 0 T
4 311 304 291 V
4 1 2 0

YCE01 /

Y02

YCE03

YCE04 557

YCE05

Y06

YCE07

YCE08

YCE09

Y10 /

Y11

Y12

YCE13

Y14 /

Y15

Y16 /

Y17

Y18

Y19 /

Y20

Y21

Y22

Y23

Y24 /  

3.2-3  

      

 2mm M2 156 323 302,328
  M2 215 323 571,589

     873,917
( )  
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3.2-4 BRT  

      

 1 -260cm*100cm  3 13,260 39,780
 -60cm*140cm  3 4,284 12,852
   10 850 8,500

     61,132
1. 2. 1

 

 

3. ( - ) 

( 2 3 3.2-3)

3.7

( ) ( ) 2:1

828 ~ 914 pcu/hr 606 ~ 677 pcu/hr

884 ( )

3 1

3.2-4 2 1

2 1
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3.2-3  
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3.2-4 ( )  

3.2-5 ( - )  

      

 2mm M2 83 323 27,713
 5cm M2 2,101 28 58,828
  M2 2,101 12 25,212
  T 242 1,822 440,223

     551,976

 

 

1. 

3.2-5

1.2 ~ 2.1

4.6  
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-  
 

-  

3.2-5  

3.2-6  

      

   1 50,000 50,000
     50,000

 

2. ( 1) ( 180cn*

60cm 120cn* 45cm) 3.2-6

(

260cm* 100cm 3.2-2)

3.2-4  

-  -  

3.2-6 ( 1)  
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3. ( ~ ) - /

( 65 ) /

/ / (

90 )  

 

3.2-7  

3.2-7  

      

 - 90cm  4 3,243 12,972
     12,972

 

 

 

- /

30

( 3.2-8 ) - /

1.5

3.2-9  
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3.2-8 - /  

 

3.2-9 - /  

3.2-8  

      

   2 26,400 52,800
  M2 2 323 646
 2mm M2 2 323 646

     54,092



 

3 - 62 

 

/

1 1 2 1

- /

14 ~ 21% 5 ~ 10% /

3.2-9

/

1

( 40 ) 2

1 3.2-10~11  

/

4.7

5

-

( - ) (

)

21 83

( - ) (

67)

3.2-12  

28.3 16.6

3 2 / (

8) ( )  
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3.2-9 -  

 
 

 

3.2-10  

 

3.2-11  



 

3 - 64 

 
 

 
 

3.2-12  

3.2-10 /  

      

 2mm M2 156 323 302,328
  M2 215 323 571,589
 LED ( )  4 25,000 100,000
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