




:            



·I·

 ........................................................................................................................... 

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

1.1  .................................................................................................... 

1.2  .................................................................................. 

1.3  .................................................................................. 

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

2.1  .......................................................................................... 

2.2  ............................ 

2.3  .......................................................................................... 

2.4  .......................................................................................... 

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

3.1  .................................................................................. 

3.2  .......................................................................................... 

3.3  .......................................................................................... 

3.4  ...................................................................... 

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

4.1  .................................................................................. 

4.2  .................................................................................. 

4.3  .......................................................................... 

4.4  .......................................................................... 

5  ........................................................................................... 

5.1  .......................................................................................... 

5.2  .............................................................................................. 

5.3  .......................................................................................... 



·II·

6  ........................................................................... 

6.1  ...................................................................................... 

6.2  .................................................................................. 

6.3  .............................................................................. 

6.4  ...................................................................................... 

6.5  ...................................................................................... 

6.6  .............................................................................................. 

7  ................................................................................................................... 

7.1  .................................................................................. 

7.2  .................................................................................. 

7.3  ...................................................................................... 

7.4  .................................................................................................. 

1

2

3

2011 160

4 2012.01

5 2012.07

6 2012 142

1

2

3



·i·

2.282Km

60Km/h 10m 7m

11m 5m

16.42 m
3

5.88 m
3

0.76 m
3

11.30 m
3

2013 2 2 2013 4 5 2017 1 18

47

7782.60

2011 9

2011 116 2011 12

31

2011 145

2011 12

2011 12 29 2011

160



·ii·

2019 11

2017 1

2019 12



1

·1·

1

1.1

1.1.1

2.282

1-1

1.1.2

K0+000

2.282Km 1 K0+130=K0+127.925 250m



1

·2·

1963.5m

60Km/h

10m 2 3.5m 2 0.75m 2 0.75m

11.0m 2 4.0m 2 1.5m 5.0m

20Km/h 6.5m 2 3.0m 2 0.25m

BZZ-100 -

1-1

                   

Km h 60 60

200
1700

125

% 6 2.5

2000
2700

1400

1500

1000

10 10

11

1/100 1/50

-II

1.1.3



1

·3·

1-2

1

60Km/h 10m

10m 2 3.5m

2 0.75m 2 0.75m

2% 3%

1:1.5

1.0m

1.0m 1.0m



1

·4·

1-3  10m

2

1

a.

b.

2

JTG D30-2004

3

40%



1

·5·

4

(1) M7.5

0.5% M7.5 0.3%

5

(2) 2

3

1-4



1

·6·

1-5

1-6



1

·7·

50cm 4cm AC-13 + 6cm AC-20 + 20m5%

+20cm3.5%

65cm 4cm AC-13 + 6cm AC-20 + 20m5%

+20cm3.5% +15cm

1-7

K0+030 3m 1.5m K2+182 1.5m

1 ( ) K0+205 K2+160 1955m

K0+196.5 K2+160 1963.5m

10m



1

·8·

60km/h

NATM

108 6 42 4 22

C20 25 R6

C40 P8 10 18cm C20 +22cm C40 +4cm

+6cm +

1-8

1-2

km/h
km/h

W m
L

m

R

m m

   

m
m

1 60 60 2×3.5 2×0.50 2×1.5 5.0 2.5 11 



1

·9·

1-9

2

R=15.5m 3

1

(1)

(2)

(3)



1

·10·

1.1.4

10855.47 9549.05

803.86 502.52

2019 12 7782.60

1.1.5

2012

2013 1 30 2013  2013 2 2

2013 4 5

2013 4 5 2013 10 1

2014 8

2015

1 25

2015 3 2

2015 11 2

2015 11 10 14

2017 1 18

2013 2 2 2017 1 18

47



1

·11·

1.1.6

+ 3.21hm
2

16.42 m
3

2.46 m
3

0.02 m
3

13.94 m
3

5.88 m
3

4.27 m
3

0.85 m
3

0.76 m
3

11.30 m
3

0.76 m
3

1.1.7

17.9 39.3 -4.5

1694.6mm 256.61mm 4

6 7 9 1310.5mm 7 9 3 4

81% 7 9

8 12 12

170m 400m

-

-

500t/ km
2

a 400t/ km
2

a

2013 188



1

·12·

2015 2

1.2

1.2.1

2012 11

2012 142

1.2.2

2011 12



1

·13·

2012 11

2.42Km 2.282Km

5.60m K0+036

2012 7

K0+205~K0+266

2015 4

K0+205 K0+196.5 8.5m

K0+196.5 K2+160 1963.5m

2.42Km 2.282Km

1.3

1.3.1



1

·14·

1.3.2

2 4

1-3

1-3

1.3.3

5

1# 2# 3#

4# 5#

1.3.4

GPS



1

·15·

1-4

1-4

    

1 2

    

1 1

2 GPS 1

3 1

4 2

5 2

6 2

7 1

8 1

9 3

1.3.5

1.3.6

2019 11

2019 12



1

·16·



2

·17·

2

2.1

2-1

2-1

2
GPS

2.2

2.3



2

·18·

2-2

2-2

1

1

GPS

1

1

1

1

1

2.4

2-3



2

·19·

2-3

4 10 1

1

-

1



3

·20·

3

3.1

3.1.1

2.26hm
2

1.78hm
2

1.28hm
2

0.50hm
2

0.48hm
2

5m

3.32hm
2

3.21hm
2

0.11hm
2

1.06hm
2

1.75hm
2

1.28hm
2

0.47hm
2

250

0.47hm
2

0.99hm
2

1.46hm
2

0.50hm
2

0.96hm
2



3

·21·

1.46hm
2

0.96hm
2

3-1

3-2

0.11hm
2



3

·22·

3-1

3-1

hm
2

hm
2

1.28 1.75 

0.20 0

0.30 0 

0 0.10 

0 0.43 

0 0.93 

0.50 1.46 

1.78 3.21

5m 0.48 0.11

2.26 3.32

3.1.2

400t/ km
2
·a

3.1.3

3.21hm
2

3.2

1.26 m
3

5.88 m
3

5.12 m
3

0.76 m
3



3

·23·

3.3

3.3.1

14.00 m
3

1.35 m
3

12.65 m
3

3.3.2

2.48 m
3

8.82 m
3

11.30 m
3

3.4

16.42 m
3

5.88 m
3

5.12 m
3

0.76 m
3

11.30 m
3



3

·24·

h 130cm

2.46 m
3

1.35 m
3

1.11 m
3

1.16 m
3

5.88 m
3

1.69 m
3

1.33 m
3

0.85 m
3

0.76 m
3

3-2



3

·2
5

·

3
-2

 
 

 
 

 
 

 
m

3

1
.3

5
 

2
.4

6
 

1
.2

5
 

2
.9

4
 

1
.2

5
 

2
.9

4
 

0
 

0
 

1
.3

5
 

2
.4

6
 

0
 

0
 

0
 

1
.3

3
 

0
 

1
.3

3
 

0
 

0
 

0
 

0
 

0
.0

1
 

0
.0

2
 

0
.0

1
 

0
 

0
.0

1
 

0
 

0
 

0
 

0
 

0
.0

2
 

1
3

.9
0
 

1
3

.9
4
 

0
 

0
.8

5
 

0
 

0
.8

5
 

0
 

0
 

1
2

.6
5
 

8
.8

2
 

0
 

0
 

0
 

0
.7

6
 

0
 

0
 

0
 

0
.7

6
 

0
 

0
 

1
5

.2
6
 

1
6

.4
2
 

1
.2

6
 

5
.8

8
 

1
.2

6
 

5
.1

2
 

0
 

0
.7

6
 

1
4

.0
0
 

1
1

.3
0
 



4

·26·

4

4.1

4.1.1

4-1

4-1

2012 2013 2014

( ) 12800m
2

- -

( ) - - -

4.1.2

2013 4 5 2017 1

2013 4 5

290m

60cm 60cm 640m

1.46hm
2

2016 4 2016 6



4

·27·

0.76

m
3

4-2

4-2

2013 2014 2015 2016  2017

( )
290m

- -

1.75hm
2

640m 0.04

m
3

-

( ) - - - 
1.46hm

2

0.72 m
3 -

4.2

4.2.1

4000m
2

4-3

4-3

2012 2013 2014

( ) - - 4000m
2

( ) - - -

4.2.2

2016 4 2016 6

1.56hm
2

0.07hm
2

0.03hm
2

1.46hm
2



4

·28·

4-1

4-2



4

·29·

4-3

4-4

4-4

2013 2014 2015 2016  2017

( ) - - - 0.07hm
2

0.03hm
2

-

( ) - - - 
1.46hm

2 -

4.3

4.3.1

960m 4 PVC 40m 960m

400m 420m 400m

4-5



4

·30·

4-5

2012
2013

2014

( )
960m 4 PVC 40m

960m
- -

( )
400m 420m

400m
- -

4.3.2

4-6

4-6

2013 2014 2015 2016
2017

( ) -

840m

490m 2

30m

-
320m 

-

( )
55m 

140m

270m 475m 
- - -

4.4

2019 11

4-7



4

·3
1

·

4
-7

 
1

.2
8

h
m

2
 

1
.7

5
h

m
2
 

2
0
1

6
.0

3
-2

0
1

6
.0

5
 

 
0
 

2
9
0

m
 

2
0
1

3
.0

6
-2

0
1

3
.0

7
 

 
0
 

6
4
0

m
 

2
0
1

6
.0

4
-2

0
1

6
.0

5
 

 
0
 

0
.0

4
m

3
 

2
0
1

6
.0

3
-2

0
1

6
.0

4
 

4
0
0

0
m

2
0

-

0
 

0
.0

7
h

m
2
 

2
0
1

6
.0

4
-2

0
1

6
.0

6
 

 
0
 

0
.0

3
h

m
2
 

2
0
1

6
.0

4
-2

0
1

6
.0

6
 

9
6
0

m
8

4
0

m
2

0
1

4
.0

5
-2

0
1

4
.0

6

4
2

2
0
1

4
.0

5
-2

0
1

4
.0

6

P
V

C
 

4
0

m
 

3
0

m
 

2
0
1

4
.0

5
-2

0
1

6
.0

2

 
9

6
0

m
 

8
1
0

m
 

2
0
1

4
.0

5
-2

0
1

6
.0

4
 

0
1

.4
6

h
m

2
2

0
1

6
.0

2
-2

0
1

6
.0

3

0
0

.7
2

m
3
 

2
0
1

6
.0

3
-2

0
1

6
.0

4

0
1

.4
6

h
m

2
2

0
1

6
.0

4
-2

0
1

6
.0

6
 

4
0
0

m
0

-

4
2
0

m
4

7
5

m
2

0
1

3
.0

5
-2

0
1

3
.0

6

4
0
0

m
2

7
0

m
2

0
1

3
.0

5
-2

0
1

3
.0

6

0
1

9
5

m
2

0
1

3
.0

5
-2

0
1

3
.0

6



5

·32·

5

5.1

500t/km
2

a

5-1

5-1

hm
2

2013.02-2013.03 1.46

2013.04-2017.01 3.21

2016.04-2016.06 1.56

2016.07-2017.01 0.44

2017.02-2019.12 0.01

5.2

2013 4 5

2013 10 1 2016 4 2016 6

2017 1 18 2017 1 24

2019 11



5

·33·

400t/ km
2
·a

2000t/km
2
·a

1

5000t/km
2

a

2

2000t/km
2

a

3



5

·34·

1500t/km
2

a

4

11.30 m
3

2.48 m
3

8.82 m
3

0.0006 0.0003

5-2

5-2

hm
2

t/ km
2

a

1.75 5000 2013.04-2017.01

1.46 2000 2013.02-2016.11

0.44 1500 2016.07-2017.01

5-3

5-3

hm
2

t/ km
2
·a

0.01 400 2017.02-2019.12

400.9t 347.1t

5-4



5

·3
5

·

5
-4

[t
/(

k
m

2
a)

]
[t

/(
k

m
2

a)
]

h
m

2
a

t
t

t

2
0
1

3
.0

2
-2

0
1

3
.0

3
4

0
0

2
0
0

0
1

.7
5

0
.1

7
1

.1
 

5
.9

4
.8

2
0
1

3
.0

4
-2

0
1

7
.0

1
4

0
0

3
0
0

0
1

.7
5

3
.7

2
2

6
.0

 
1

9
5

.3
1

6
9

.3

2
7

.1
 

2
0
1

.2
1

7
4

.1

2
0
1

3
.0

2
-2

0
1

3
.0

3
4

0
0

2
0
0

0
1

.4
6

0
.1

7
1

.0
 

5
.0

4
.0

2
0
1

3
.0

2
-2

0
1

6
.1

1
4

0
0

2
0
0

0
1

.4
6

4
.0

0
2

3
.3

 
1

1
6

.8
9

3
.5

2
4

.3
 

1
2
1

.8
9

7
.5

2
0
1

3
.0

2
-2

0
1

3
.0

3
4

0
0

2
0
0

0
0

.4
4

0
.1

7
0

.3
 

1
.5

1
.2

2
0
1

6
.0

7
-2

0
1

7
.0

1
4

0
0

1
5
0

0
0

.4
4

1
.1

4
2

.0
 

7
.6

5
.6

2
0
1

7
.0

2
-2

0
1

9
.1

2
4

0
0

4
0
0

0
.0

1
3

.0
0

0
.1

 
0

.1
0

.0

2
.4

9
.2

6
.8

2
0
1

3
.0

4
-2

0
1

6
.1

2
-

0
.0

0
0

6
0

2
3

.8
2

3
.8

2
0
1

3
.0

4
-2

0
1

6
.1

2
-

0
.0

0
0

3
0

4
4

.9
4

4
.9

2
.4

1
2

.4
1

0
.0

5
1

.3
3

8
8

.4
3

3
7

.1

0
.1

0
.1

0
.0

5
3

.8
4

0
0

.9
3

4
7

.1



5

·36·

5.3



6

·37·

6

6-1

6-1

1 % 90 90

2 % 80 80

3 0.4 +0.2 0.6

4 % 90 90

5 % 90 90

6 % 15 +2 17

6.1

3.21hm
2

2019 12

90%

6-2



6

·38·

6-2   hm
2

% %

1.28 1.75 0.06 0.10 1.59 0 1.75 90 90 

0.50 1.46 0 1.46 0 0 1.46 90 90 

1.78 3.21 0.06 1.56 1.59 0 3.21 90 90 

6.2

500t/km
2

a 3.21hm
2

80%

6-3   hm
2

% %

1.75 0.06 0.10 1.59 1.75 80 80 

1.46 0 1.46 0 1.46 80 80 

3.21 0.06 1.56 1.59 3.21 80 80 

6.3

11.30 m
3

2.48



6

·39·

m
3

8.82 m
3

11.29 m
3

99.96%

6.4

500t/ km
2

a

300t/ km
2

a 1.67 0.60

6-4    t/ km
2
·a

300 500 0.60 1.67

300 500 0.60 1.67 

300 500 0.60 1.67

6.5

3.21hm
2

1.56hm
2

2019 12

1.56hm
2

90%



6

·40·

6-5    

hm
2

hm
2

% %

0.10 0.10 90 90

1.46 1.46 90 90 

1.56 1.56 90 90 

6.6

3.21hm
2

1.56hm
2

48.60%

6-6    

hm
2

hm
2

%

3.21 1.56 17 48.60

3.21 1.56 17 48.60



7

·41·

7

7.1

3.32hm
2

2.26hm
2

1.06hm
2

0.47hm
2

0.96hm
2

0.37hm
2

16.42 m
3

5.88 m
3

0.76 m
3

2019 12

400.9t 347.1t

97.7%

7.2



7

·42·

7-1

7-1

290m

 640m 

0.76 m
3

3.21hm
2

0.07hm
2

 0.03hm
2

1.46hm
2

840m

 1080m 

 2

195m



7

·43·

7.3

2019 12 2017

1

7.4

2019 11



7

·44·

2019 12

2019 12

7-2

7-2

% 90 90

% 80 80

0.60 1.67

% 90 99.96

% 90 90

% 17 48.60

2018 133



7

·45·



·i·

1

2.282Km

1963.5m

/13606875461

10855.47

47

13757726358

1. 2.

3.
4.

5. 400t/km
2

a

2.26hm
2

500t/km
2

a

84.52 400t/km
2

a

290m

640m

0.04 m
3

1.75hm
2

0.07hm
2

0.03hm
2

840m

810m

2

1.46hm
2

0.72 m
3 1.46hm

2 195m

270m

% %

90 90 1.62hm
2

1.59hm
2

3.21hm
2

80 80 3.32hm
2

3.21hm
2

0.60 1.67 0.06hm
2

500t/km
2

a

17 48.60 1.56hm
2

300t/km
2

a

90 90 1.56hm
2

1.56hm
2

90 99.96 11.29 m
3

 11.30 m
3



·ii·

2



·iii·
























