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4.5.1 TBM 

(1)TBM TBM , 

.

(2) TBM TBM , 

.

(3) , , , , , , 

.

(4) , 

.

(5) 

. 

(6) , 

.
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(7) TBM

.

(8) .

4.5.2 TBM 

(1) , 

.

(2) TBM , , , , 

, , TBM 

.

(3) , , TBM , , 

.

(4) , 

.

4.5.3 

(1) TBM , , TBM , 

, , 

.

(2) TBM , 

TBM .

(3) TBM .

(4) TBM(Open TBM) TBM 

. TBM

.

(5) TBM 

, 

.

4.6 
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(1) , , , 

.

(2) , , , , , , 

.

(3) TBM TBM , TBM 

, 

, 

.

(4) , , , , 

.

(5) 

.

(6) .

(7) , , 

, . TBM 

(Rail switching point) . 

(8) 

, ① 

.

, . ② 

, .

(9) TBM

20 ~ 50 kPa 

.

4.7 

(1) , , , 

.

(2) , , . 

.
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(3) 

TBM ① 

.

, , ② 

.

.③ 

, , ④ 

.

(4) 

TBM① 

.

TBM TBM 100② ~ 200 m 

.

③ 

800 ~ 1,000 m .

.④ 

(5) 

, , ① 

.

TBM , , TBM , ② 

.

TBM ③ 

.

TBM④ 

, 

.

, TBM , ⑤ 

.
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.⑥ 

.⑦ 

(6) , 

.

(7) 

.① 

② 

.

(8) TBM

TBM , , ① 

. 

, (pH) 

.

TBM② 

, .

③ 

(pH), , 

.

(9) , , , 

.

(10) 

TBM (Tail void) .

4.8 

(1) TBM ․

, 

, TBM 

, TBM

( , ) , . 

(2) , 
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.

(3) 

.

(4) TBM , , 

.
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, , , 

. , , , 

.

. , 

.

, 

. 
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. 28

4.5 MPa , 

3.0 MPa . 

.
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- 1 -

1. 

1.1 

(1) .

1.2 

(1) .

1.3 

1.3.1 

(1) KDS 27 10 05(1.3.1) .

1.3.2 

(1) KDS 27 10 05(1.3.2) .

1.4 

(1) KDS 27 10 05(1.4) .

1.5 

2. 

2.1 

2.2 

2.3 

3. 

3.1 



- 2 -

(1) . 

, 

, .

(2) , 

.

3.2 

(1) , 

. , 

.

(2) , , 
. 28 24 ~ 27 MPa 

, .

(3) , -
. 

, 
.

(4) 28 27 MPa 

. 

(5) 

.

3.3 

4. 

4.1 

(1) .

(2) , 

, .

(3) 



- 3 -

① 

② 

③ 

, ④ 

⑤ 

, ⑥ 

⑦ 

(4) 

.

(5) 

.

(6) , 

.

(7) 

.

(8) , , 

.

(9) 

.

(10) ․

.

4.2 

(1) 

, , 

.

(2) , , , , 

.

(3) 300 mm , 

.

(4) 

.

(5) , 

.
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(6) , 

.

(7) 

. , 

, 

. 

(8) 

( ) .

(9) 1 , , 

, 

.

4.3 

(1) , , 

.

① 

② 

③ 

④ 

⑤ 

⑥ 

⑦ 

⑧ 

⑨ 

(2) 

.

(3) 

.

(4) 

.

4.4 

(1) , 

, 

.

(2) 2 , 
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3 .

(3) , (Limit State 

Design, LSD) .

(4) (multi-arch) 

.

4.5 

(1) , 

(Concrete block), 

(Segment), (Liner plate) .

(2) , , , , , , 

.

(3) 

. 

.

(4) 

, 

1

.

(5) 20 ~ 30 m 

, 

. 

(6) , 

, 

.

(7) , 

.

4.6 

(1) , , , 

.

(2) , 

.

(3) , , , 
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.

(4) , , 

.

4.7 TBM 

(1) (2 ) , , 

, 

TBM , 

.

(2) , 

.

(3) 

.

(4) TBM 

.

4.8 

(1) .

(2) , 

, 

.

(3) 

.

(4) 

.

(5) , , , 

.

(6) , 

.

4.9 

(1) 

. 

(2) 
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.

(3) , 

.

(4) , 

.

(5) 

① 

, ② 

③ 

④ 

⑤ 

⑥ 

4.10 

(1) , , 

.

(2) 

.

(3) 

.

(4) 

.
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- 1 -

1. 

1.1 

(1) 

.

1.2 

(1) .

(2) , 

.

(3) 2 KDS 27 40 05

.

1.3 

1.3.1 

(1) KDS 27 10 05(1.3.1) .

1.3.2 

(1) KDS 27 10 05(1.3.2) .

1.4 

(1) KDS 27 10 05(1.4) .

1.5 

2. 

2.1 

2.2 



- 2 -

2.3 

3. 

3.1 

(1) , , , 

. 

(2) , , , 

.

3.2 

(1) (KS) , 

KDS 14 20 00 KCS 14 20 00 .

(2) (Steel-Fiber 

Reinforced Concrete, SFRC)

. 

3.3 

(1)  , , , 

KCS 27 40 10 .

(2) (SFRC) 

, KDS 27 10 05(1.3.2) . 

, .

4. 

4.1 

4.1.1 

(1) , 

, 

.
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(2) , , 

.

(3) , , 

.

(4) , 

.

(5) 

.

(6) , 

.

(7) 2 ․

KDS 27 10 05(1.3.2)

.

(8) 

.

(9) 

.

4.1.2 

(1) , 

, , , , 

, , , , , 

. 

, , 

,  .

(2) , 

.

4.2 

(1) , , 

, 



- 4 -

.

(2) 

.

(3) 

.

(4) , , , 

, 

.

(5) , .

(6) 

3 .

(7) , , , 

.

4.3 

(1) , , , , 

.

(2) 

, , .

(3) , , , 

.

(4) 

, , 

.

(5) , , 

.

(6) .

(7) 1 , 

50 mm



- 5 -

, , 

.

(8) 

.

(9) , , , , 

, , .

4.4 

(1) 

, , .

(2) 

.

(3) , , , 

.

(4) , , , 

, , , .

(5) , , , 

.

(6)  2 , 

.

(7) , 

.
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.

, , (
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(1) 

.

(1) .

(1) KDS 27 10 05(1.3.1) .

(1) KDS 27 10 05(1.3.2) .

(1) KDS 27 10 05(1.4) .
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- 3 -



- 4 -

) (STUVA) .
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- 1 -

1. 

1.1 

(1) . 

1.2 

(1) 

.

(2) 

, , .

(3) , 

,  

.

1.3 

1.3.1 

(1) KDS 27 10 05(1.3.1) .

1.3.2 

(1) KDS 27 10 05(1.3.2) .

1.4 

(1) KDS 27 10 05(1.4) .

1.5 

2. 

2.1 

(1) KDS 27 10 10(2.1) .

2.2 

(1) KDS 27 10 10(2.2) .
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2.3 

(1) , , , , 

, , .

(2) KDS 11 10 15(4.1.5) , , , , 

, 

.

(3) KDS 11 10 15(4.1.5) , , , 

, 

.

(4) KDS 11 10 15(1.11) , , , , , 

.

(5) , 

. 

(6) , 

.

(7) 3 3

( ) 

.

(8) ･

. 

3. 

3.1 

3.2 

3.3 

4. 



- 3 -

4.1 

(1) 

.

4.2 

(1) , ( ) 

, , , 

.

(2) ( ) ( ) , 

.

(3) 20 m , 50 m 

2 10 m

.

(4) 

, 

. 

(5) 4.2-1 , , 

, ,  3

.

3 4 6

4.2-1 

(6) , ( )

. , 

. 

. 
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(7) 

. 

. 

(8) 

.

4.3 

(1) 

, , 

, . 

(2) , , 

, , .

(3) 500 m 

, 

.

(4) 

.

(5) , , 

1 3 ~ 5

. 

(6) , 

.

(7) , , 

3 , 

. 

(8) , 

.

4.4 
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(1)  , , 

, , , , , 

.

4.5 

(1) , , 

, 

.

4.6 ․

(1) , ․

.

(2) ․

.

(3) .․

4.7 

(1) 

. 

(2) 

.

4.8 TBM 

(1) , , 

.

(2) , , , 

.

(3) TBM 

.



- 6 -

4.9 , , 

(1) 

.

(2) .
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.
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- 1 -

(1) , .

(1) , , 

, 

.

(2) , .

(1) KDS 27 10 05(1.3.1) .

(1) KDS 27 10 05(1.3.2) .

(1) KDS 27 10 05(1.4) .
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(1) ( ), , 

, .

‘① 

’ ‘ ’ .

< 4.1-1> ② 

, (World Road Association, PIARC)

.

10
km/h

20
km/h

30
km/h

40
km/h

50
km/h

60
km/h

70
km/h

80
km/h

(m-1)
0.009 0.007 0.007 0.007 0.005 0.005 0.005 0.005

CO

(ppm)
70

NOx

(ppm)
20

4.1-1 

20 . , ③ 

5

.

(2) , , , , 

, ( ), , , 

, , , .

(3) (10 ~ 80 km/h 10 km/h )

. 

① 

.

10 m/sec , ② 
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12 m/sec .

, ·③ 

.

1 km 1.5 m/sec ④ 

.

(4) , 

. 

.

(1) , , 

, 

.

(2) , 

250 60℃

.

(3) 

.

(1) , , (

) , 

.

(2) , , , , 

.

(3) , 

.

(4)  250 60℃

.
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(5) , ․

.

(1) ( , , ) , 

· , 

.

(2) 30

.

(3) 

.

(4) , 

.

(5) 5 m/sec ,  75 dB(A) 

, 

. 

(6) ( 40℃ 

) , 

.

(1) KS A 3701( ), KS C 3703( ) 

‘ ’ .

(2) , .

(3) 

. 

.

(4) 0.4 , 
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0.6 . 

(5) 100 m , 100 m 

.

(6) , 

. 

(7) 

, 200 m 

.

(8) 50 m 

. 

(9) , 

. , 

.

(10) ⋅

(1) ‘ ’ .

(2) 

5 ~ 10 lux .

(3) 

, 

.

(4) 200 ~

250 lux, 5 ~ 10 lux 100 m 

10 lux . 
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(5) 100 lux, 50 lux .

(6) 60

. 50 ~ 60 m 1 m 1.5 m 

1 lux . 

(1) ‘ ’

.

(2) 4.2-1 .

R=600 R=600 

120 m 100 m 80 m 

150 m 130 m 110 m 

200 m 200 m -

4.2-1 

(3) . 

(4) , 

. 

(5) 1.8 ~ 2.0 m

.

(6) , 20 

m , .

(7) 5 lux .

(8) , , LED

, , , ․

.
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(9) .  , 

.

(10) 10 lux .

(11) . 

(12) 

① 

.  , 

. 

, 20 m ② 

.

1 lux .③ 

(1) , , .

(2) 

. 2

.

(3) ( ) 

.

(4) 15 lux . , 

40 lux . 

(5) , 100 lux , 

100 ~ 200 lux .

(6) 

.

(1) , , , 

, .



- 8 -

(2) , , ( , , )

( ) ( ) ,  制煙 排煙

, 

. 

(3) 

, 

.

(4) 

.  , 

.

(1) ‘ ’

.

(2) , , 

.

(3) (‘ , ’)ㆍ

, .

(4) 

.

(5) 

, 250 60℃

.

(6) ,  10 , 5

, . 

(7) 1 ( )

, 
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. 

(1) ‘ ’ . 

(2) , .

(3) (‘ , ㆍ

’) , 

.

(4) 

, ①  

. 

②  

.

③  

, 

.

‘ ’④  

, .

, ⑤  

, . 

.

⑥  

.

(5) TAB (QRA)

① 

( , , ), 

TAB(Testing, Adjusting & Balancing) .

‘ ’ 7 ( )② 

, , 

.

1km ③ 

.
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(1) ‘ ’

‘ ’ .

(2) (‘ , ㆍ

’) , 

. 

(3) , , 250 60℃

. , 

.

(4) 

, 

. 

(1) (‘ , ㆍ

’) , 

.

(2) 250 60℃

.

(3) , 

, . 

.․

(4) 

, ․

.

(1) 

① 

② 
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③ 

( )④ 

(2) .

(3) 3 m3/ / .

(4) 1 kg , 

.

(5) 

, 

.

(6) ( ) 25 mg/m3 .

(7) (

) ,  

. 

(8) ‘ ’

.

(1) ․

.․ 

(2) , 

70 lux .

(3) 50 lux , 30 ㆍ

lux .

(4) ㆍ

.
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(5) , 

.

(6) , 

.

(7) 

.

(1) , , , 

, 

.

(2) 

. 

. 

, .

(3) 

.

(4) 

, 2

.

(5) 

.

(6) ‘ ’

.

(1) .

(2) , 

, 

.
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(3) 

, .

(4) , .

(5) .

ㆍ

(1) .

(2) ⋅

. 

.

(3) 

, . 

(4) .⋅

(5) .

(1) , , 

, .

(2) KDS 27 60 00(4.4.3) .

(3) , , , , , 

. 

(4) 

.

(5) , , 

.
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(6) 

.

(7) , 

.

(1) , , 

, , .

(2) , , , , 

.

(3) KDS 27 60 00(4.4.3) .

(4) .

(5) KDS 27 60 00(4.4)

.

(6) 

.
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