
 

 

 
Standard for Application of Building Information Modeling in Highway 

Engineering Design 

 

 

 

 

 

 

 

 

2021-02-26                                2021-06-01  

 
 





 

 

 

 

 

 

  

 



2 
 

                                   2021  



    

 

2017

JTG/T 2421 2021

 

building information modeling

BIM BIM

BIM

 

7 10 1 2 3 4

5 6 7 A B C D

E F G H J

K  

1 2 3

4 5 6 7

A B C D E

F G H J K  

205 710075 029-88441415

zhangfeng@ccroad.com.cn  

 

  

 

 



 

 

 

   

                 

            

   

         

 

             

 

 



 1  

    

1  ............................................................................................................................... 1 

2  ............................................................................................................................... 2 

3  ....................................................................................................................... 3 

4  ....................................................................................................................... 4 

4 . 1   .............................................................................................................. 4 

4 . 2   .............................................................................................................. 5 

5  ....................................................................................................................... 6 

5 . 1   .............................................................................................................. 6 

5 . 2   .............................................................................................................. 6 

5 . 3   .............................................................................................................. 6 

6  ............................................................................................................................... 8 

6 . 1   .............................................................................................................. 8 

6 . 2   .......................................................................................................... 8 

6 . 3   .............................................................................................................. 8 

6 . 4   .............................................................................................................. 9 

6 . 5   .............................................................................................................. 9 

6 . 6   .......................................................................................................... 9 

7  ............................................................................................................................. 10 

7 . 1   ............................................................................................................ 10 

7 . 2   ............................................................................................................ 10 

A  ....................................................................................................... 12 

B  ................................................................................................................... 23 

C  ................................................................................................................... 24 

D  ................................................................................................................... 28 

E  ................................................................................................................... 58 



 2  
 

F  .................................................................................................................... 65 

G  ................................................................................................................... 99 

H  ................................................................................................................. 106 

J  ...................................................................................... 118 

K  ......................................................................................................... 147 

 ................................................................................................... 150
 
 



 1  

1    

1 . 0 . 1  

1 . 0 . 2  

1 . 0 . 3  

1 . 0 . 4



 2  
 

2    

2 . 0 . 1  collaborative design 

 

2 . 0 . 2  level of model definition 

L  

LOD Level of Development Level of Definition

Level of Definition L



 3  

3    

3 . 0 . 1

JTG/T 2420

3 . 0 . 2  

 



 4  

4    

4 .1  

4 . 1 . 1

 

4 . 1 . 2 4.2  

4 . 1 . 3 JTG/T 2420

2021 5  

 

2 1 9 9

LR01800 XXXX 01~LR01800 XXXX 09 LR01800 180 XXXX

2 01~09 9

JTG/T 2420 2021 A

18-04.06.01.02 9  

4 . 1 . 4  



 5  

4 . 1 . 5

 

4 .2  

4 . 2 . 1

JT/T 132  

JT/T 132 2014

4-1  
G S/X/Y/C/Z XXX XXXXXX L H/U/K XXXX X

 
4-1  

4 . 2 . 2 JT/T 132

JT/T 132

 

S 109 1 G109 140000 

S00010  

4 . 2 . 3  



 6  

5    

5 .1  

5 . 1 . 1

 

 

BIM

 

5 .2  

5 . 2 . 1 JTG/T 2420

 

5 . 2 . 2  

1   

2   

3   

4   

5 .3  

5 . 3 . 1  

1   

2   



 7  

3   

4   

5   

5 . 3 . 2 5.3.2  

 
 

5.3.2  

5 . 3 . 3 5.3.3  

1

2

3

N

 
 

5.3.3  

5 . 3 . 4  



 8  

6    

6 .1  

6 . 1 . 1 6.1.1  

6.1.1  

    

1    

2    

3  

4  

5  

6 .2  

6 . 2 . 1

 

6 . 2 . 2

 

6 .3  

6 . 3 . 1

 

6 . 3 . 2  



 9  

6 .4  

6 . 4 . 1

 

6 . 4 . 2  

6 .5  

6 . 5 . 1

 

6 .6  

6 . 6 . 1  

6 . 6 . 2  

 



 10  

7    

7 .1  

7 . 1 . 1

 

BIM

BIM  

7 . 1 . 2  

7 . 1 . 3

GB/T 51301  

GB/T 51301

7 .2  

7 . 2 . 1  

1   

2   

3   

7 . 2 . 2  

1   

2   



 11  

3   

4   

5   

 

4  

 

7 . 2 . 3 A

B~J

 

1  L2.0  

2  L2.0 L3.0  

3  L3.0  

7 . 2 . 4

 

7 . 2 . 5 7.2.2 7.2.4

 

 



 12  

A  

A.0.1  A.0.1  

A.0.1  

L2.0 L3.0 

  C.1.1

C.2.1  

C.2.2  

C.2.3  

C.3.1  

C.3.2  

C.4.1  

C.4.2  

C.4.3  

 

JTG/T 2420 2021 A.0.3 C

 

A.0.2  A.0.2  

A.0.2  
L2.0 L3.0  

  D.1.1  

  D.2.1  

  D.3.1  

  D.4.1  

  F G  

  D.2.2  
  D.2.3  

D.2.4  

  D.2.5  
  D.2.6  

D.2.7  

  D.2.8  



 13  

  D.2.9  

CFG   D.2.10  

D.2.11  

D.2.12  

D.2.13  

D.2.14  

D.2.15  

D.2.16  

D.2.17  

D.2.18  

 D.2.19  

 D.2.20  

D.2.21  

 D.2.22  

 D.4.2  

 D.4.16  

 D.4.2  

  D.3.2  
D.3.3  

  D.3.3  
  D.3.3  

 D.3.3  

  D.3.4  
  D.3.5  
  D.3.6  
  D.3.7  
  D.3.8  
  D.3.9  
  D.4.2  

D.4.3  

D.4.3  

  D.4.4  
D.4.5  

D.4.6  

D.4.7  

D.4.8  

D.4.9  

D.4.10  

D.4.11  

D.4.12  

D.4.13  



 14  

  D.4.12  
D.4.2  

D.4.14  

D.4.15  

D.4.16  

D.4.17  

  D.4.18  
  D.4.19  

1.  

2. F.3.1  

3.  

 

JTG/T 2420 2021

A.0.1~ A.0.3 D F G  

A.0.3  A.0.3  

A.0.3  

L2.0 L3.0  

  E.1.1  

  E.1.2  

E.2.1  

E.2.2  

 E.2.3  

 E.2.4  

 E.3.1  

 E.3.2  

 E.3.3  

 E.3.4  

E.3.1  

E.3.2  

E.3.3  

E.3.4  

E.4.1  

E.5.1  

E.6.1  

E.7.1  

1.  
2.  



 15  

 

JTG/T 2420 2021

A.0.1~ A.0.3 E  

A.0.4  A.0.4  

A.0.4  

L2.0 L3.0  

  F.1.1  

  F.1.2  

F.1.3  

F.1.4  

F.1.5  

  F.1.6  

  F.1.7  

  F.2.1  

F.2.2  

F.2.3  

  F.3.1  

  F.3.2  

  F.3.3  

F.3.4  

F.3.5  

  F.3.6  

  F.3.7  

  F.3.8  

  F.4.1  

F.4.2  

  F.4.3  

F.4.4  

F.4.5  

  F.4.6  

  F.5.1  

F.5.2  

  F.5.3  

F.5.4  

F.4.5  

  F.4.6  



 16  

  F.6.1  

F.6.2  

  F.6.3  

T   F.6.4  

F.6.5  

F.6.6  

F.6.7  

F.6.8  

F.6.9  

F.6.10  

F.6.11  

F.6.12  

F.6.13  

  F.6.14  

  F.7.1  

  F.7.2  

  F.7.3  

  F.7.4  

  F.7.5  

  F.7.6  

  F.7.7  

  F.7.8  

  F.7.9  

  F.7.10  

  F.7.11  

  F.7.12  

  F.8.1  

  F.8.2  

  F.8.3  

F.8.4  

F.8.5  

  F.9.1  

  F.9.2  

  F.9.3  

  F.9.4  

 F.9.5  

  F.9.6  



 17  

F.10.1  

F.10.2  

F.10.3  

F.10.4  

F.10.5  

J.1.4  

F.10.6  

F.10.7  

F.10.8  

F.10.9  

1. A.0.2 A.0.6 
 

2.  

 

JTG/T 2420 2021

A.0.1~ A.0.3 F J  

A.0.5  A.0.5  

A.0.5  

L2.0 L3.0  

  G.1.1  

  G.2.1  

  G.3.1  

G.2.2  

G.2.3  

G.2.4  

F.3  

G.2.5  

G.2.6  

G.2.7  

F.10.6  

G.3.2  

G.3.3  

G.3.4  

G.3.5  

G.3.6  

G.3.7  



 18  

G.3.8  

F.3  

G.3.9  

F.10.4  

F.10.5  

G.2.7  

 

 

JTG/T 2420 2021

A.0.2~ A.0.3 G F  

A.0.6  A.0.6  

A.0.6  

L2.0 L3.0  

  H.1.1  

  H.2.1  

  H.3.1  

H.3.2  

H.4.1  

  E  

  G.2.2  

  H.2.2  

  H.2.3  

H.2.4  

D.3  

  D.4  

H.2.5  

H.2.6  

H.2.7  

H.2.8  

H.2.9  

  H.3.3  

  H.3.4  

  H.3.5  

H.3.6  

  H.3.7  



 19  

  H.3.8  

H.3.9  

  H.3.10  

  H.3.11  

  H.2.6  

  H.2.7  

H.2.8  

 D.3.3  

D.3.3  

D.3.6  

D.3.9  

H.4.2  

H.4.3  

H.4.4  

 H.4.5  

H.4.5  

1.  

2. A.0.7  

3.  

 

JTG/T 2420 2021

A.0.1~ A.0.3 H D E G  

A.0.7  A.0.7  

A.0.7  

L2.0 L3.0  

  J.1.1  

J.1.1  

   J.1.2  

   J.1.3  

   J.1.4  

   J.1.5  

   J.1.6  

 J.1.7  

   J.1.8  

   J.1.9  



 20  

   J.2.1  

 J.2.2  

 J.2.3  

 J.2.4  

 J.2.5  

 J.2.6  

 J.2.7  

 J.2.8  

 J.2.9  

 J.2.10  

 J.2.11  

IP-SAN  J.2.12  

 J.2.13  

 J.2.14  

 J.2.15  

 J.2.16  

 J.2.17  

 J.2.18  

 J.2.19  

 J.2.20  

 J.2.21  

 J.3.1  

 J.3.2  

 J.3.3  

 J.3.4  

 J.3.5  

 J.3.6  

 J.3.7  

 J.3.8  

 J.4.1  

 J.4.2  

 J.4.3  

 J.4.4  

 J.4.5  

ETC  J.4.6  

ETC  J.4.7  

 J.4.8  



 21  

 J.4.9  

 J.4.10  

 J.4.11  

 J.4.12  

 J.5.1  

 J.5.2  

 J.5.3  

 J.5.4  

 J.5.5  

 J.5.6  

 J.5.7  

IAD  J.5.8  

 J.5.9  

 J.5.10  

 J.5.11  

 J.6.1  

 J.6.2  

 J.6.3  

 J.6.4  

 J.6.5  

 J.7.1  

 J.7.2  

 J.8.1  

 J.8.2  

 J.9.1  

 J.9.2  

 J.9.3  

 J.9.4  

 J.9.5  

 J.9.6  

 J.9.7  

1. GB/T 51301
 

2. F.3.1  
3.  

 

JTG/T 2420 2021

A.0.1~ A.0.3 J  



 22  

A.0.8  A.0.8  

A.0.8  

L2.0 L3.0 

K.1.1  

K.2.1  

 K.2.2  

 K.2.3  

K.2.4  

 K.2.5  

 K.2.6  

 

 

JTG/T 2420 2021

A.0.8 K  

 



B  

 23  

B

B.0.1  B.0.1  

B.0.1  

L2.0 L3.0  

  

  

  

  

  

  

  x y z 

  x y z 

 

 

 120km/h 100km/h 80km/h  

   

   

   

  

  

 70 50  

   

 

  

 

 



 24  

C

C.1

C.1.1  C.1.1  

C.1.1  

L2.0 L3.0  

 

 

 

 

  

  

  

C.2

C.2.1  C.2.1  

C.2.1  

L2.0 L3.0  

   

  

 

 

 

45° 

 

C.2.2  C.2.2  

 
 



 25  

C.2.2  

L2.0 L3.0  

   

  

 

 

 

45° 

Z Y 

 

 

C.2.3  C.2.3  

C.2.3  

L2.0 L3.0  

   

  

  

 

 

45° 

Z Y 

 

C.3

C.3.1  C.3.1  

C.3.1  

L2.0 L3.0  

   

  

 

 

 

 



 26  

 
2% 

C.3.2  C.3.2  

C.3.2  

L2.0 L3.0  

   

  

 

  

 

 

 

2% 

 

 

 

C4

C.4.1  C.4.1  

C.4.1  

 L2.0 L3.0  

 10000 

 10000 

 10100 

 AK 

 

C.4.2  C.4.2  

C.4.2  

 L2.0 L3.0  

   

 

  

  

  



 27  

  

  

  

  

C.4.3  C.4.3  

C.4.3  

 L2.0 L3.0  

   

 

  

  

  

  

  

  

  

  

 

 

 



 28  

D

D.1  

D.1.1  D.1.1  

D.1.1  

L2.0 L3.0  

  

 

 K10+200 

 K20+200 

 

  

  

 

  

 

 

 

 

 

D.2  

D.2.1  D.2.1  

D.2.1  

L2.0 L3.0  

  

 

 K10+200 

 K12+200 



 29  

  

 

 

 

 

 

 

 

 

 

 

  

 

 

D.1.1

 

 

D.2.2  D.2.2  

D.2.2  

L2.0 L3.0  

  

 

 K10+200 

K12+200 

  

 

   

 

  

D.2.3  D.2.3  



 30  

D.2.3  

L2.0 L3.0  

  

 

 K10+200 

 K12+200 

   

  

 

D.2.4  D.2.4  

D.2.4  

L2.0 L3.0  

  

 

 

 

 

  

 

 

 
 

 

 

D.2.5 D.2.5  

D.2.5  

L2.0 L3.0  

 

  

  

  

  

  

 

  



 31  

 

D.2.6 D.2.6  

D.2.6  

L2.0 L3.0  

  

  

  

 

  

  

  

  

 

 

 

 

 

 

 

 

 

D.2.7  D.2.7  

D.2.7  

L2.0 L3.0  

  

  

  

 

  



 32  

 

 

 

 

 

 

  

 

 

 

D.2.8  D.2.8  

D.2.8  

L2.0 L3.0  

  

  

  

 

  

  

  

  

 

 

 

 

 

 

  

 

 

 

D.2.9  D.2.9  



 33  

D.2.9  

L2.0 L3.0  

  

 

  

 

 

  

  

  

 

 

 

 

 

 

  

 

 

 

D.2.10  CFG D.2.10  

D.2.10 CFG  

L2.0 L3.0  

  

  

  

 

 

  

  

  

 

 

 



 34  

 

 

 

 

  

 

 

CFG

CFG  

D.2.11 D.2.11  

D.2.11  

L2.0 L3.0  

  

  

  

 

 

  

  

 

 

 

 

 

 

 

 

  

 

 

 

D.2.12 D.2.12  



 35  

D.2.12  

L2.0 L3.0  

  

  

  

 

  

  

  

  

 

 

 

 

  

 

 

 

D.2.13 D.2.13  

D.2.13  

L2.0 L3.0  

  

  

 

  

  

  

  

 

 

 

 

  

 



 36  

 

 

D.2.14  D.2.14  

D.2.14  

L2.0 L3.0  

  

 

 

 

 

 

 

 

 

 

D.2.15  D.2.15  

D.2.15  

L2.0 L3.0  

 

 

 

 

 

 

 

 

 

D.2.16  D.2.16  



 37  

D.2.16  

L2.0 L3.0  

  

 

 

 

 

 

 

 

 

D.2.17  D.2.17  

D.2.17  

L2.0 L3.0  

  

 

 

 

 

 

 

 

 

D.2.18  D.2.18  

D.2.18  

L2.0 L3.0  

  

 

 

 

 

 



 38  

 

 

D.2.19  D.2.19  

D.2.19  

L2.0 L3.0  

  

 

 

 

 

 

 

 

D.2.20  D.2.20  

D.2.20  

L2.0 L3.0  

  

 

 

 

 

 

 

 

D.2.21  D.2.21  

D.2.21  
L2.0 L3.0  

  

  

  

 

  



 39  

  

  

  

 

 

 

 

 

  

D.2.22  D.2.22  

D.2.22  

L2.0 L3.0  

  

 

 

 

 

 

 

D.3  

D.3.1  D.3.1  

D.3.1  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 

 



 40  

 

 

 

D.3.2  D.3.2  

D.3.2   

L2.0 L3.0  

 

 

 

  

 

 

 

D.3.3  D.3.3-1 D.3.3-2

 

D.3.3-1   

L2.0 L3.0  

  

 

 

 

 

 

 

 

 



 41  

D.3.3-2   

L2.0 L3.0  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

D.3.4  D.3.4  

D.3.4  

L2.0 L3.0  

 

 

 



 42  

D.3.5  D.3.5  

D.3.5  

L2.0 L3.0  

 

 

 

D.3.6  D.3.6  

D.3.6  

L2.0 L3.0  

 

 

 

 



 43  

D.3.7  D.3.7  

D.3.7  

L2.0 L3.0  

 

 

 

  

  

   

 

 

 

 

 

 

D.3.8  D.3.8  

D.3.8  

L2.0 L3.0  

 

 

 

 

 

 

 

 

 

 



 44  

D.3.9  D.3.9  

D.3.9   

L2.0 L3.0  

  

 

 

 

 

 

   

 

 

 

 

 

 

D.4  

D.4.1  D.4.1  

D.4.1  

L2.0 L3.0  

 

 K10+200 

 K12+200 

  

  

 

 

 

 

 



 45  

 

 

 

D.4.2  D.4.2  

D.4.2  

L2.0 L3.0  

 

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

D.4.3  D.4.3  



 46  

D.4.3  

L2.0 L3.0  

 

  

  

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D.4.4  D.4.4-1

D.4.4-2 D.4.4-3  

D.4.4-1  

L2.0 L3.0  

  

  

  

  

 

 



 47  

 

 

 

 

 

 

 

 

 

 

 

D.4.4-2  

L2.0 L3.0  

 

 

 

 

 

 

 

D.4.4-3  

L2.0 L3.0  

 

 

 

 

 

 

 

D.4.5  D.4.5-1

D.4.5-2 D.4.4-3  



 48  

D.4.5-1  

L2.0 L3.0  

  

  

  

  

 

 

 

 

  

 

 

 

 

 

D.4.5-2  

L2.0 L3.0  

 

 

 

 

 

 

 

D.4.6  D.4.6  

D.4.6  

L2.0 L3.0  

  



 49  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D.4.7  D.4.7

D.4.4-2 F.3  

D.4.7  

L2.0 L3.0  

  

  

  

  

 

 

 

 

 

 

 



 50  

D.4.8  D.4.8  

D.4.8  

L2.0 L3.0  

 

 

 

 

  

D.4.9 D.4.9-1

D.4.9-2 D.4.9-3  

D.4.9-1  

L2.0 L3.0  

  

  

  

  

 

 

  

 

 

 

 

 

  

 

D.4.9-2  

L2.0 L3.0  



 51  

  

 

 

 

  

 

D.4.9-3  

L2.0 L3.0  

  

 

 

  

 

D.4.10 D.4.10

D.4.9-2 D.4.9-3  

D.4.10  

L2.0 L3.0  

 

  

  

  

 

  

 

 

 

 

 

 

  

 



 52  

D.4.11 D.4.11

D.4.9-2 D.4.9-3  

D.4.11  
L2.0 L3.0  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

D.4.12  D.4.12

D.4.9-2 D.4.9-3  

D.4.12  
L2.0 L3.0 

 

 

 

 

  

 



 53  

  

 

 

 

 

 

 

 

 

 

 

D.4.13  D.4.13 D.4.9-2

D.4.9-3  

D.4.13  

L2.0 L3.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 54  

D.4.14  D.4.14  

D.4.14  

L2.0 L3.0  

 

 

 

 

  

   

 

   

 

 

D.4.15  D.4.15  

D.4.15  

L2.0 L3.0  

 

 

 

 

  

   

 

 

 

  

  

D.4.16  D.4.16  



 55  

D.4.16  

L2.0 L3.0  

 

 

 

 

  

   

   

   

   

 

 

 

 

  

  

D.4.17 D.4.17

D.4.9-2 D.4.9-3

D.4.17  

L2.0 L3.0  

 

   

 

 

 

  



 56  

 

 

 

 

 

D.4.18  D.4.18

D.4.9-2 D.4.9-3  

D.4.18  
L2.0 L3.0  

 

 

  

  

  
 
 

 
 

 



 57  

D.4.19  D.4.19 D.4.4-2

 

D.4.19  

L2.0 L3.0  

 

 

 

    

   

 

  

 

 

  

 

 

 

 

 

 



 58  

E

E.1

E.1.1  E.1.1  

E.1.1  
L2.0 L3.0 

 

K10+200 

 K10+200 

  

 
10 15  

 

 

 

 

E.1.2  E.1.2  

E.1.2  
L2.0 L3.0 

 

K10+200 

 K12+200 

  

 



 59  

E.2

E.2.1  E.2.1  

E.2.1  

L2.0 L3.0  

 

K10+200 

K12+200 

 

  

   

  

  

 

 

 

 

 

E.2.2  E.2.2  

E.2.2  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 



 60  

 

 

E.2.3  E.2.3  

E.2.3  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 

 

 

 

  

E.2.4  E.2.4  

E.2.4  

L2.0 L3.0  

 

K10+200 

K12+200 

 

  

 

 

 

 

  



 61  

E.3

E.3.1  E.3.1  

E.3.1  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 

E.3.2  E.3.2  

E.3.2  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 

E.3.3  E.3.3  

E.3.3  

L2.0 L3.0  

 

K10+200 

K12+200 



 62  

 

 

 

E.3.4  E.3.4  

E.3.4  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

E.4

E.4.1  E.4.1  

E.4.1  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 



 63  

E.5

E.5.1  E.5.1  

E.5.1  

L2.0 L3.0  

 

 K10+200 

 K12+200 

 

    

    

    

    

 

   

 

E.6

E.6.1  E.6.1  

E.6.1  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 

 



 64  

E.7

E.7.1  E.7.1  

E.7.1  

L2.0 L3.0  

 

K10+200 

K12+200 

 

 

 



 65  

F 

F.1

F.1.1  F.1.1  

F.1.1  

 L2.0 L3.0  

   

  

  

  K5+200 

  K8+350 

 

    

    

  

 2 3 32.5 +2 4 35 + 3 40

   

 

  

  

  

 

-I -II 

  

 100 50 25 

 1/100  1/50  

   

 6 7 8 9  

  

 

F.1.2  F.1.2-1

F.1.2-2 F.1.2-3  



 66  

F.1.2-1  

L2.0 L3.0 

   

  

 T

  

  

 

 

F.1.2-2  

L2.0 L3.0 

   

  

 
  K5+200 

  K5+290 

  

 

 

A B  

 

 

 

F.1.2-3  

L2.0 L3.0 

   

  

 
  K5+200 

  K5+230 

  

 

  

 

A B  

 

 

F.1.3  F.1.3  



 67  

F.1.3  

L2.0 L3.0  

  

  

 

    

    

 

   

    

    

    

 

F.1.4  F.1.4  

F.1.4  

L2.0 L3.0  

  

  

    

    

  A Y  

    

   

   

    

 

F.1.5  F.1.5  

F.1.5  

L2.0 L3.0  

  

  



 68  

    

    

  

    

 

   

    

    

    

 

F.1.6  F.1.6  

F.1.6  

L2.0 L3.0  

   

  

  

  

 

F.1.7  F.1.7  

F.1.7  

L2.0 L3.0  

 

F.2

F.2.1  F.2.1  

 



 69  

F.2.1  

L2.0 L3.0  

 

 

 

 

F.2.2  F.2.2  

F.2.2  

L2.0 L3.0  

 

  

   

   

 

  

 

 

F.2.3  F.2.3  

F.2.3  

L2.0 L3.0  

 

 

 

 



 70  

F.3  

F.3.1  F.3.1  

F.3.1  
L2.0 L3.0 

 

 

 

 

F.3.2  F.3.2  

F.3.2  

L2.0 L3.0  

 

 

 

  

  

  

 

 

 

 

 

 



 71  

F.3.3  F.3.3  

F.3.3  

L2.0 L3.0  

 

  

   

 

   

  

 

 

 

 

F.3.4  F.3.4  

F.3.4  

L2.0 L3.0  

 

  

   

 

   

  

 

 

 

 

F.3.5  F.3.5-1 F.3.5-2

 



 72  

F.3.5-1  

L2.0 L3.0  

 

  

   

 

   

  

  

 

 

 

 

F.3.5-2  

L2.0 L3.0  

 

  

   

 

   

  

 

 

 

 

F.3.6  F.3.6  

F.3.6  

L2.0 L3.0  

 

  

  



 73  

  

   

   

  

 

 

 

 

F.3.7  F.3.7  

F.3.7  

L2.0 L3.0  

 

 

  

 

 

 

 

 

 

  

 

 

F.3.8  F.3.8  

F.3.8  

L2.0 L3.0  

 

 

  

  

  



 74  

 

 

 

  

 

 

 

F.4  

F.4.1 F.4.1  

F.4.1  

L2.0 L3.0  

 

K5+200 

 

 

F.4.2  F.4.2  

F.4.2  

L2.0 L3.0  

 

 

 

 

 

F.4.3  F.4.3  



 75  

F.4.3  
L2.0 L3.0  

  

   

   

 

  

 

 

 

F.4.4  F.4.4  

F.4.4  
L2.0 L3.0  

  

   

 

   

 

 

 

 

F.4.5  F.4.5  

F.4.5  
L2.0 L3.0  

  

  

  

 

 

 



 76  

F.4.6  F.4.6  

F.4.6  

L2.0 L3.0  

  

  

  

 

 

 

 

F.5  

F.5.1  F.5.1  

F.5.1  

L2.0 L3.0  

K5+230 

 

 

 

 

 

 

F.5.2  F.5.2  

F.5.2  

L2.0 L3.0  

 

 



 77  

   

   

 

 

 

 

 

F.5.3  F.5.3  

F.5.3  

L2.0 L3.0  

  

 

 

 

 

 

F.5.4  F.5.4  

F.5.4  

L2.0 L3.0  

 

 

 

 

 

 

 

F.6

F.6.1  F.6.1  



 78  

F.6.1  

L2.0 L3.0  

   

  

   

  

 

 

 

 

 

 

 

 

F.6.2  F.6.2  

F.6.2  

L2.0 L3.0  

   

  

   

  

 

 

 

 

 

 

 

 

 

 

 

F.6.3  F.6.3  



 79  

F.6.3  

L2.0 L3.0  

   

  

   

  

 

 

 

 

 

 

 

 

 

 

F.6.4  T F.6.4  

F.6.4  T  

L2.0 L3.0  

   

  

   

   

  

    

   

   

   

 

 

 

I II T  

 

 

 

 



 80  

F.6.5  F.6.5  

F.6.5  

L2.0 L3.0  

   

  

   

   

  

  

  

  

 

 

 

 

 

 

 

F.6.6  F.6.6  

F.6.6  

L2.0 L3.0  

   

  

   

   

  

  

  

  

 

 

 



 81  

 

 

 

 

F.6.7  F.6.7  

F.6.7  
L2.0 L3.0  

   

  

   

   

  
  
  
  

 
 
 

 

 

F.6.8  F.6.8  

F.6.8  
L2.0 L3.0  

   

  

  

 

   

  

 

  



 82  

 

 

 

  

 

K  
 

 

 

 

 

F.6.9 F.6.9  

F.6.9  

L2.0 L3.0  

   

  

   

   

  

 

   

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 83  

F.6.10 F.6.10  

F.6.10  

L2.0 L3.0  

   

  

   

   

 

 

  

   

 

   

 

 

 

 

 

 

 

 

 

 

 

F.6.11 F.6.11  

F.6.11  

L2.0 L3.0  

   

  

   

   

 

 

  

 



 84  

  

 

   

    

 

 

 

 

 

 

 

 

 

F.6.12 F.6.12  

F.6.12  

L2.0 L3.0  

   

  

   

   

  

   

   

 

 

 

 

 

 

 

 

 

 

 



 85  

F.6.13  F.6.13  

F.6.13  

L2.0 L3.0  

   

  

   

   

 

 

 

 

 

F.6.14  F.6.14  

F.6.14  

L2.0 L3.0  

  

  

  K5+200 

 

 

 
  

 

 

F.7

F.7.1  F.7.1  

F.7.1  

L2.0 L3.0  

   

  

 
   

 



 86  

   

 

 

 

  

 

  

 

 

 

 

F.7.2  F.7.2  

F.7.2  

L2.0 L3.0  

   

  

 
   

 

   

 

 

 

 

 

 

    

    

 

 

 

 

 

F.7.3  F.7.3  



 87  

F.7.3  

L2.0 L3.0  

   

  

 
   

 

  

 

 

 

 

  

  

 

 

 

 

 

 

 

F.7.4  F.7.4  

F.7.4  

L2.0 L3.0  

   

  

 
   

 



 88  

  

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

F.7.5  F.7.5  

F.7.5  

L2.0 L3.0  

 

 

 
  

 

 

 



 89  

 

 

 

 

F.7.6 F.7.6  

F.7.6  

L2.0 L3.0  

   

  

 
   

 

   

 

 

 

 

 

  

   

  

 

 

 

K  

 

 

 

 

F.7.7  F.7.7  

F.7.7  

L2.0 L3.0  

  

  



 90  

 

  

  

  

  

 

 

 

 

 

F.7.8  F.7.8  

F.7.8  

L2.0 L3.0  

  

  

 

  

  

  

  

 

 

 

 

 

F.7.9  F.7.9  

F.7.9  

L2.0 L3.0  

   

  

    

 
  

 

 

 

 

 



 91  

F.7.10  F.7.10  

F.7.10  

L2.0 L3.0  

   

  

 

   

  

  

 

 

 

F.7.11  F.7.11  

F.7.11  

L2.0 L3.0  

   

  

 
  

  

 

 

 

 

 

F.7.12  F.7.12  

F.7.12  
L2.0 L3.0  

    

  

   

 

 

 

 

 



 92  

F.8

F.8.1  F.8.1  

F.8.1  
L2.0 L3.0 

  

  

 

F.8.2  F.8.2  

F.8.2  
L2.0 L3.0  

   

  

    

 
   

  

 

  

 

 

 

F.8.3  F.8.3  

F.8.3  
L2.0 L3.0  

 
 

 

 

 

 

 

 



 93  

F.8.4  F.8.4  

F.8.4  
L2.0 L3.0  

   

  
 

   
  

 
 

 

F.8.5  F.8.5  

F.8.5  
L2.0 L3.0  

   

  
  

   
  

 

F.9

F.9.1  F.9.1  

F.9.1  
L2.0 L3.0  

  

  

 

  

 



 94  

F.9.2  F.9.2  

F.9.2  

L2.0 L3.0  

  

  

   

  

 

  

 

 

F.9.3  F.9.3  

F.9.3  

L2.0 L3.0  

  

  

 

 

 

F.9.4  F.9.4  

F.9.4  
L2.0 L3.0  

  

  

 
( )

 
  

 

 

 



 95  

F.9.5  F.9.5  

F.9.5  
L2.0 L3.0  

  

  

    

 

 

  

  

 

 

 

 

F.9.6  F.9.6  

F.9.6  
L2.0 L3.0  

  

  

 

 

 

F.10  

F.10.1  F.10.1  

F.10.1  
L2.0 L3.0  

 

 
 

 

 



 96  

F.10.2  F.10.2  

F.10.2  
L2.0 L3.0  

 
 
  

F.10.3  F.10.3  

F.10.3  
L2.0 L3.0  

 

 

 
  

  

F.10.4  F.10.4  

F.10.4  
L2.0 L3.0  

 
 

 



 97  

F.10.5  F.10.5  

F.10.5   

L2.0 L3.0  

 

 

  

 

 

 

 

F.10.6  F.10.6  

F.10.6  
L2.0 L3.0  

 

  

 

 

 

F.10.7  F.10.7  

F.10.7  
L2.0 L3.0  

 
 

  

 
U

 
 

  

  



 98  

F.10.8  F.10.8  

F.10.8  

L2.0 L3.0  

 

 

  

 

 

  

  

 

 

 

 

F.10.9  F.10.9  

F.10.9  

L2.0 L3.0  

 

 

  

  

  

 



 99  

G  

G.1

G.1.1  G.1.1  

G.1.1  
L2.0 L3.0  

   

  

  
 

1-2.5 2.5  
  

 
-I -II 

 
6 7 8 9  
1/100 1/50  

  
 

G.2  

G.2.1  G.2.1  

G.2.1  
L2.0 L3.0  

   

  

 
 

 

 

 
   

 



 100  

G.2.2  G.2.2  

G.2.2  

L2.0 L3.0 

  

 

G.2.3  G.2.3  

G.2.3  

L2.0 L3.0 

   

  

 

G.2.4  G.2.4  



 101  

G.2.4  
L2.0 L3.0  

 

 
 

  

 

G.2.5 G.2.5  

G.2.5  

L2.0 L3.0  

  

  

  

 

 

 

G.2.6 G.2.6  

G.2.6  

L2.0 L3.0  

   

   

   



 102  

 

 

  

 

G.2.7  G.2.7  

G.2.7  

L2.0 L3.0 

   

 

 

 

  

G.3  

G.3.1 G.3.1  

G.3.1  

L2.0 L3.0  

  

  

  

   

  

 

 

G.3.2  G.3.2  

 



 103  

G.3.2   

L2.0 L3.0  

 

 

 

 

G.3.3  G.3.3  

G.3.3   

L2.0 L3.0  

 

 

G.3.4 G.3.4  

G.3.4  

L2.0 L3.0  

  

  

 

  

 

 

   



 104  

G.3.5 G.3.5  

G.3.5  

L2.0 L3.0  

  

  

 

  

  

 

 

 

 

 

G.3.6 G.3.6  

G.3.6  

L2.0 L3.0  

  

  

  

 

  

  

 

 

 

   

 

G.3.7 G.3.7  

 



 105  

G.3.7  

L2.0 L3.0  

  

  

  

  

 

 

   

G.3.8 G.3.8  

G.3.8  

L2.0 L3.0  

 

G.3.9 G.3.9  

G.3.9  

L2.0 L3.0 

 

 

 

 



 106  

H  

H.1

H.1.1  H.1.1  

H.1.1  

L2.0 L3.0 

   

  

 

 K5+200 

 K8+350 

   

 

 

 

 

 

 

 

R1 R2 R3  

 
-I -II 

 

 

  

 1/300 1/100 1/50 1/25 

 100 50 25 

6 7 8 9  

 

 
  

 



 107  

H.2 

H.2.1  H.2.1  

H.2.1  

L2.0 L3.0  

   

  

K5+200 

K5+220 

 
 

 

  

 

 

H.2.2  H.2.2  

H.2.2  

L2.0 L3.0 

   

  

  

  

  

 

 



 108  

H.2.3  H.2.3  

H.2.3  

L2.0 L3.0  

   

  

   

   

   

   

 

 

H.2.4  H.2.4  

H.2.4  

L2.0 L3.0  

   

  

 

 

  

   

 

 

 

 

H.2.5  H.2.5  

H.2.5  

L2.0 L3.0  

   

  

 

 



 109  

 

 

 

 

H.2.6  H.2.6  

H.2.6  

L2.0 L3.0  

   

  

   

 

   

   

 

 

 

 

 

H.2.7  H.2.7  

H.2.7  

L2.0 L3.0  

   

  

   

 

   

   

 

 

 

 

 

H.2.8  H.2.8  



 110  

H.2.8  

L2.0 L3.0  

   

  

   

 

   

   

 
 

 

H.2.9  H.2.9  

H.2.9  

L2.0 L3.0  

   

  

   

 

   

   

 
 

 

H.3  

H.3.1  H.3.1  

H.3.1  

L2.0 L3.0  

   

  

 K5+220 

 K5+270 

I II III IV  

 



 111  

 

 

 

 

 

 

 

 

H.3.2  H.3.2  

H.3.2  

L2.0 L3.0  

   

  

  

 

 

 

I II III IV  

 

 

 

 

 

H.3.1~H.3.2

 

H.3.3  H.3.3  

H.3.3  

L2.0 L3.0  

   

   

 K5+220 

 K5+270 



 112  

  

 

 

 

 

 

 

 

 

 

 

 

H.3.4  H.3.4  

H.3.4  

L2.0 L3.0  

   

   

 K5+220 

 K5+270 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

H.3.5  H.3.5  

 



 113  

H.3.5  

L2.0 L3.0  

   

   

 K5+100 

 K5+140 

  

 

 

 

 

 

 

 

 

 

 

 

H.3.6  H.3.6  

H.3.6  

L2.0 L3.0  

   

  

  

 

  

 

 

 

 

 

  

   

   

   

   



 114  

 

 

H.3.7  H.3.7  

H.3.7  

L2.0 L3.0  

   

   

 K5+220 

 K5+270 

  

 

 

 

 

 

 

 

 

 

 

H.3.8  H.3.8  

H.3.8  

L2.0 L3.0  

   

   

 K5+220 

 K5+270 

  

 

 

 

 

 



 115  

 

 

 

 

H.3.9  H.3.9  

H.3.9  

 L2.0 L3.0  

  

   

 K5+220 

 K5+270 

   

   

   

  

 

  

 

 

H.3.10  H.3.10  

H.3.10  

 L2.0 L3.0  

  

   

 K5+220 

 K5+270 

  

   

   

 

  

   

   

 



 116  

H.3.11  H.3.11  

H.3.11  

L2.0 L3.0  

   

   

 K5+220 

 K5+270 

  

 

 

 

H.4

H.4.1  H.4.1

H.4.1  
L2.0 L3.0  

 

  

 

 

 

 

H.4.2  H.4.2

H.4.2  

L2.0 L3.0  

 

  

 

 

  



 117  

H.4.3  H.4.3  

H.4.3   

L2.0 L3.0  

 

 

  

 

H.4.4  H.4.4  

H.4.4   

L2.0 L3.0  

 

 

  

  

H.4.5  H.4.5  

H.4.5   

L2.0 L3.0  

 

 

  

  



 118  

J  

J.1  

J.1.1  J.1.1  

J.1.1  

L2.0 L3.0  

   

  

 K1+000 

 K10+000 

 

 

J.1.2  J.1.2  

J.1.2  

L2.0 L3.0  

   

 

  

  

  

  

 
 

 



 119  

J.1.3  J.1.3  

J.1.3  

L2.0 L3.0  

   

 

 

  

 1.1 1.30 4.8×2 4.2×4.0+1.8×0.82 

 

  

 
 

  

 

J.1.4  J.1.4-1

J.1.4-2 J.1.4-3  

J.1.4-1  

L2.0 L3.0  

  

  

 

 

 
 

 

C B A SB
SA SS HB

HA Bm Am SBm
SAm SSm HBm

TB) TA) TS  

 Gr Grd AT1-1 AT1-2 AT1-3 AT2 BT-1
BT-2 CU CT DT FT 

  

 DB01-05 BB01-05 RTB01-1  

 

 



 120  

J.1.4-2  

L2.0 L3.0  

  

  

 

 

  

 

C B A SB
SA SS HB

HA Bm Am SBm
SAm SSm HBm

HAm  

 RrF RrS RrI RpF RpS RpI Rcw Cm 

 

J.1.4-3  

L2.0 L3.0  

  

  

 

 

  

 C B A Cm
Bm Am  

 
Gc-C-6E Gc-C-4B1 Gc-C-4B2 Gc-C-6C
Gc-B-6E Gc-B-4B1 Gc-B-4B2 Gc-B-6C
Gc-A-6E Gc-A-4B1 Gc-A-4B2 Gc-A-6C 
 

J.1.5  J.1.5  

J.1.5  

L2.0 L3.0  

   

 

 

 



 121  

 
De De Rbw De Rby De Rsw De
Rsy Cv Gca Dt Wp Wb Ip 

 

  

  

 8 12 16 24 32 40 48 50 500 6 4 2
1 
 

 

 

J.1.6  J.1.6  

J.1.6  

L2.0 L3.0  

   

 

 

 

 

 Bf Sf  

 Em Ww Wn
Mp Rs Cs

D0/08/250 D0/08/200 D0/08/150 R5/3/300
R7/3/300 R9/3/300 R12/3/300 R19/3/300
D0/08/200 D0/08/150 

 

 

 

J.1.7  J.1.7-1

J.1.7-2 J.1.7-3  

 



 122  

J.1.7-1  
L2.0 L3.0  

   

 

 

 

 

 

  

  

 

 
J.1.7-2  

L2.0 L3.0  

   

 

 

 

 

2.5 3.0  

 

  

 

 

 

 
J.1.7-3  

L2.0 L3.0  

   

 

 

 

 

2.5 3.0  

 

 

  

 

 

 

 



 123  

J.1.8  J.1.8  

J.1.8  

L2.0 L3.0  

   

 

 

 

 

Gs 

 P N  

  

 1 0.5 1.5  

 

 

 

J.1.9  J.1.9  

J.1.9  

L2.0 L3.0  

   

 

 

 

 

 
 

 
 



 124  

J.2  

J.2.1  J.2.1  

J.2.1  

L2.0 L3.0 /  

   

  

  

 

 

 

J.2.2  J.2.2  

J.2.2  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.3  J.2.3  

J.2.3  

L2.0 L3.0 /  

   

  

  

  

  

 



 125  

J.2.4  J.2.4  

J.2.4  

L2.0 L3.0 /  

   

  

  

  

 

J.2.5  J.2.5

J.2.5  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.6  J.2.6  

J.2.6  

L2.0 L3.0 /  

   

  

  

  

  

  

 

J.2.7  J.2.7  



 126  

J.2.7  

L2.0 L3.0 /  

   

  

  

  

 LED LCD CRT  

 

J.2.8  J.2.8  

J.2.8  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.9  J.2.9  

J.2.9  

L2.0 L3.0 /  

   

  

  

  

 LED DLP  

 

J.2.10  J.2.10  
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J.2.10  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.11  J.2.11  

J.2.11  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.12  IP-SAN J.2.12  

J.2.12 IP-SAN  

L2.0 L3.0 /  

   

  

  

 RAID  

  

 

J.2.13  J.2.13  
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J.2.13  

L2.0 L3.0 /  

   

  

  

  

 NVR DVR  

 

J.2.14  J.2.14  

J.2.14  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.15  J.2.15  

J.2.15  

L2.0 L3.0 /  

   

  

  

  

  

  

 

J.2.16  J.2.16  
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J.2.16  
L2.0 L3.0 /  

   

  

  

  

  

 

J.2.17  J.2.17  

J.2.17  

L2.0 L3.0 /  

   

  

  

 

 

 

 

J.2.18  J.2.18  

J.2.18  

L2.0 L3.0 /  

   

  

  

 

  

  

  

 

J.2.19  J.2.19  
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J.2.19  

L2.0 L3.0 /  

   

  

  

  

 

 

J.2.20  J.2.20  

J.2.20  

L2.0 L3.0 /  

   

  

  

  

  

 

J.2.21  J.2.21  

J.2.21  

L2.0 L3.0 /  
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J.3

J.3.1 J.3.1  

J.3.1  

L2.0 L3.0  

  

  

  K0+000 

  K10+000 

  A B C D 

J.3.2  J.3.2

J.3.2  

L2.0 L3.0 /  

   

  

  

  

 

 

J.3.3  J.3.3  

J.3.3  

L2.0 L3.0 /  

   

  

  

  

 /
 

 

J.3.4  J.3.4  
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J.3.4  

L2.0 L3.0 /  

   

  

  

  

  

 

 

J.3.5  J.3.5  

J.3.5  

L2.0 L3.0 /  

   

  

  

 CPU
 

  

 

 

J.3.6  J.3.6  

J.3.6  

L2.0 L3.0 /  

   

  

  

  

 IP  

 

J.3.7  J.3.7  
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J.3.7  

L2.0 L3.0 /  

  

  

  

  

 IP  

 

J.3.8  J.3.8  

J.3.8  

L2.0 L3.0 /  

   

  

  

  

 UPS EPS  

 

J.4  

J.4.1 J.4.1  

J.4.1  

L2.0 L3.0  

  

  

  K0+000 

  K10+000 

   

    

    

J.4.2  J.4.2  
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J.4.2  

L2.0 L3.0 /  

   

  

 

 

 

 

J.4.3  J.4.3  

J.4.3  

L2.0 L3.0 /  

   

  

 

 

 

 

J.4.4  J.4.4  

J.4.4  

L2.0 L3.0 /  

   

  

 MTC ETC  

  

  

 

J.4.5  J.4.5  

J.4.5  

L2.0 L3.0 /  
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 LCD LED  

 

J.4.6  ETC J.4.6  

J.4.6 ETC  
L2.0 L3.0 /  

   

  

 
 
 

 

J.4.7  ETC J.4.7  

J.4.7 ETC  

L2.0 L3.0 /  

   

  

 ETC  

  

  

 

J.4.8  J.4.8  

J.4.8  

L2.0 L3.0 /  
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J.4.9  J.4.9

J.4.9  

L2.0 L3.0 /  

   

  

 MTC ETC  

  

  

 

J.4.10  J.4.10  

J.4.10  

L2.0 L3.0 /  

   

  

 

 

 

J.4.11  J.4.11  

J.4.11  

L2.0 L3.0 /  

   

  

  

  

 

 

J.4.12  J.4.12  
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J.4.12  

L2.0 L3.0 /  

   

  

 

 

 

 

J.5  

J.5.1  J.5.1  

J.5.1  

L2.0 L3.0  

  

  

  K0+000 

  K10+000 

   

   

 

J.5.2  J.5.2  

J.5.2  

L2.0 L3.0 /  

   

  

  

  

 IP DTMF  

 

J.5.3  J.5.3  



 138  

J.5.3  

L2.0 L3.0 /  

   

  

 
STM-1 STM-4 STM-16 STM-64 10GE

 

 MSTP MSTP+ SDH ASON PTN OTN
 

 

J.5.4  J.5.4  

J.5.4  

L2.0 L3.0 /  

   

  

  

 STM-1 STM-4 STM-16 STM-64 10GE
 

 MSTP MSTP+ SDH ASON PTN OTN  

 

J.5.5  J.5.5

J.5.5  

L2.0 L3.0 /  

   

  

  

 STM-1 STM-4 STM-16 STM-64 10GE
 

 MSTP MSTP+ SDH ASON PTN OTN  

 

J.5.6  J.5.6  
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J.5.6  

L2.0 L3.0 /  

   

  

 

  
 

J.5.7  J.5.7  

J.5.7  

L2.0 L3.0 /  

   

  

 

  
 

J.5.8  IAD J.5.8  

J.5.8 IAD  

L2.0 L3.0 /  

   

  

  

  

 MGCP SIP  

 

J.5.9  J.5.9  

J.5.9  

L2.0 L3.0 /  
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 MDF ODF DDF  

 

J.5.10  J.5.10  

J.5.10  
L2.0 L3.0 /  

   

  

  

 
  

 

J.5.11  J.5.11  

J.5.11  
L2.0 L3.0 /  

   

  

 

 

 

 

J.6  

J.6.1  J.6.1  

J.6.1  
L2.0 L3.0  

  

  

  K0+000 

  K10+000 

   



 141  

J.6.2  J.6.2  

J.6.2  

L2.0 L3.0 /  

   

  

  

  

 PT

 

J.6.3  J.6.3  

J.6.3  

L2.0 L3.0 /  

   

  

  

  

  

 

J.6.4  J.6.4  

J.6.4  

L2.0 L3.0 /  

   

  

  

  

  

 

J.6.5  J.6.5  
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J.6.5  

L2.0 L3.0 /  

   

  

  

  

  

 

J.7  

J.7.1  J.7.1  

J.7.1  

L2.0 L3.0  

  

  

  K0+000 

  K10+000 

   

   

J.7.2  J.7.2  

J.7.2  

L2.0 L3.0 /  

   

  

  

  

 LED
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J.8  

J.8.1  J.8.1  

J.8.1  

L2.0 L3.0  

  

  

  K0+000 

  K10+000 

 
 A+ A B C D  

J.8.2  J.8.2  

J.8.2  

L2.0 L3.0 /  

   

  

  

  

  

 

J.9  

J.9.1  J.9.1  

J.9.1  

L2.0 L3.0  

  

  

  K0+000 

  K10+000 

 
 A+ A B C D  
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J.9.2  J.9.2  

J.9.2  

L2.0 L3.0 /  

   

  

  

  

  

 

J.9.3  J.9.3  

J.9.3  

L2.0 L3.0 /  

   

  

  

  

  

 

J.9.4  J.9.4  

J.9.4  

L2.0 L3.0 /  
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J.9.5  J.9.5  

J.9.5  

L2.0 L3.0 /  

   

  

  

  

  

 

J.9.6  J.9.6  

J.9.6  

L2.0 L3.0 /  

   

  

  

 

 

 

J.9.7  J.9.7  

J.9.7  

L2.0 L3.0 /  
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K

K.1

K.1.1  K.1.1  

K.1.1  

L2.0 L3.0 

  

  x,y,z 

  x,y,z 

 

1:500 1:1000 1:2000 1:5000  

   

 

 

K.2

K.2.1 K.2.1

K.2.1  

L2.0 L3.0  

   

 

 K2+100 

 K4+350 
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K.2.2  K.2.2  

K.2.2  
L2.0 L3.0  

   

 

 K2+200 
 x,y 

   

   

 

  

1. K.2.6  
2.

K.2.3  K.2.3  

K.2.3  
L2.0 L3.0  

   

 

 K2+200 

 K2+300 

   
   
   

   

  

1. K.2.6  
2.  

K.2.4  K.2.4  

K.2.4  
L2.0 L3.0  

   
 

 K2+200 

   
   
   

  

1. K.2.6  

2.  
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K.2.5  K.2.5  

K.2.5  

L2.0 L3.0  

   

 

 K2+350 

 x,y 

   

   

  

  

1. K.2.6  

2.

K.2.6 K.2.6  

K.2.6  

L2.0 L3.0  
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1   

1   
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3   

 

4    

  

2   

1   
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3   
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