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Abstract 
Recently, as tunnel structures are getting older and decrepit, many tunnel inspections are carried out for evaluating

the tunnel state and safety. But, because there is no exact standard for tunnel state and safety, depending on subjective

decision, the new standard to assess the tunnel state is required. The existing standard including mainly the assessment

of the state of tunnel lining is not considered the characteristics of tunnel as underground structures. Also, the item of

assessment and process of grading and classifying the state of tunnel is not objective and systemetic. In this study, new

standard for assessment of tunnel state is presented for improving the problems in evaluating the tunnel state and

safety. In the new standard, the new items of assessment including geotechnical condition were selected and graded, the

process in classifying the  tunnel state is quantitative for objective assessment for tunnel state. This new standard and

method is practically used in effective safety inspection and diagnosis and tunnel maintenance. 

Keywords:Tunnel State, Assessment Standard, Class of Tunnel State, Safety Diagnosis, Maintenance

A Study on Standard for State Assessment of Tunnel Structures

*1 , 1
*2 , 1
*3 , 1
*4 , ( ) 
*5 , ( )

*3

Lee, Jong-Woo
*4

Park, Nam-Seo
*1

Oh, Hyuk-Hee
*2

Shin, Yung-Suk
*5

Kim, Young-Geun



3636
Vol.3, No.4

1. 

·

. 

·

. 

.

, 

.

2. 

2.1 

(State Assessment) “

( )” .

, , 

5 .

, 

1 .

2.2 

1) 

, 

. 

, 

. 

. 

, . 

. 

, 

. 

.  

: , , , , 



3737

, 

.

2) 

. 

, 

. 

10m , 1 station

. 

, 

.

3) 

, 

.

, , , , 

, , , , ,

, , 

. 

.

4) 

, 

. 

, 

.

.

.

5) 

. 

. 

1. 

- : ,

- , 

- 

- 

- 

- , 

- 

- 

- 

- 

- 

- , , 



3838
Vol.3, No.4

.

3. 

3.1 

, , 

, 2

.

, , , , , 

A, B, C, D, E 5

. 

.

3.2 

( ) 

3

A, B, C, D, E 5 .

2. ( ( ), 2000)

A B C D E

0.1mm 0.1∼0.2mm 0.2∼0.3mm 0.3∼0.7mm 0.7mm

0.5mm 0.5∼1.0mm 1.0∼25mm 25mm

25mm 25mm

150mm 150mm

10cm×10cm
10cm×10cm ,

∼30cm×30cm 30cm×30cm

3. 

A

B

C

D
( ,

)

E



3939

3.3 

3.3.1 

1) 

( 4 )

2) 

( 5 )

3.3.2 

1) 

( 6 )

2) 

( 7 )

4. 

6. 

( ) ( ) ( )

3A

2A

A

B

AA

A1
A

A2

B A A ( )

C

S -

① , , ② ·

① ② , , 

① , , ② ③ ④

① ② ·

① , , ② ③

7. 

5. 

1. 
·

① ② ( , )   ③ · ( , ) 

2. ① ( )   ② · ( , )   ②

3. ① ② ③ ( , , )   ④ ( , , )



4040
Vol.3, No.4

3.4 

1) 

.

2) 

, , , ,

, , , 

. 

. ( 8 )

3) 

5

. ( 9 )

3.5 

·

5 , 

, , , , , 

.

,

4 , 4

(%)

1∼10 11∼25 26∼40 41∼60 61∼80 81∼100

1 2∼3 4∼5 6∼7 8∼9 10∼12

1 2 3 4∼5 6∼8 8∼10

1 2 3 4 5 6

1 2 3 4 5 6

1

2

3

1

1

1

2

3

F =
Σ

40

≤4 <0.10 Ⅰ

5∼10 0.10∼0.25 Ⅱ

11∼17 0.26∼0.44 Ⅲ (2 )

18∼26 0.45∼0.65 Ⅳ (1 )

>26 >0.65 Ⅴ

8. - 

9. 



4141

, A 3

. , , 

.

5 , 

, , , , , 

, . 

. ( 10 )

4. 

4.1 

, 

. 

10. ( ( ), 2000)

A : 3A : A- AA: , Ⅰ : 

B : 2A : A1: , Ⅱ : 

C : A : , A2: , Ⅲ : 

D : · B : B : A Ⅳ : 

E : , C : Ⅴ : 

S : 

5 4
: 4 (A, B, C, S)

5
: 3 (AA, A1, A2)

· · : , · · /

( ) · : · ·

· / · : · ( ) ·

· · ·

·

① ( ) ■ ■ ①

② ① , , ① , , ②

③ , ③

④ ② ( ) ② ( ) ④

⑤ ③ ( ) ⑤

⑥ ③ · , ④ ( ) ⑥

/ ⑦

■ ■

① · ① ( )

② ② ·

■ ■

① /

/ /



4242
Vol.3, No.4

. 

, 

, 

. 

.

11 . 

( )

. 

, 0.3mm .

3mm, 1.59mm

. 

.

4.2 / ·

·

, 

. ·

, ·

. ·

, 

. 

· 12

. ·

, 

. ·

. ( )

11. 

L

/ / 

A : 0.1mm 5mm 1.59mm

B : 0.1∼0.2mm 3mm /5m : 3A-2A 10m :AA∼A1 : 

C : 0.2∼0.3mm 3mm /5m : 2A-A 5∼10m : A1 1.59∼3.18mm : A

D : 0.3∼0.7mm 3mm : A 5m : A1 : 

E : 0.7mm 3∼5mm 3.18∼6.35mm : B

5mm /10m : 3A-2A 10m : A1 : 

5mm /5∼10m :2A-A 5∼10m : A1 6.35mm : C

5mm /5 : 2A-A 5m : A2 : 

3∼5mm/10m : 2A

3∼5mm/5∼10m :2A-A

3∼5mm/5 : 2A

3mm : A∼B

0.3mm 3mm 3mm 1.59mm

· ·
· ·

·

0.3mm ·



4343

. 

, . 

·

. ·

, .

4.3 

,

.

. 

, 

3∼5 

. 

.

13 ·

. ,

, 

. 

, , , 

, , .

12. / ·

/ ( )

- - / - /

A : : 3A : AA

B : 0.5mm :  B : A1

C : 0.5∼1.0mm : 2A : A2

D : 1.0∼20mm :  B

E : 20mm - ( / ) -

- / 1/2 : 2A ( / )

A : 1/2∼2/3 : A 1/2 : AA

B : 2/3 : B 2/3 : A1

C : 25mm, 150mm 1/2 : 2A

D : 25mm 1/2∼2/3 : A

150mm 2/3 : B

E : 

· /
· /

·
·

· /



4444
Vol.3, No.4

5. ( ) 

5.1 

1) 

1 .

2) 

14

.

NATM

SHIELD

(BOX)

13. 

A : - ( ) - , ,

B : / : 3A

C : / : 2A : AA

D : / : A - : AA

E : : B - , 

- ( ) : A1

/ : 2A - : B

/ : A

/ : A

: B

- ( )

, , 

: 3A∼2A

: B 

· · ( , , ) ·

·

· , , , , , ·

·

1. 



4545

3) 

5.2 

5.2.1 ( )

( 15 )

5.2.2 ( )

( 16 )

5.2.3 NATM ( )

( 17 )

5.2.4 NATM ( )

( 18 )

5.2.5 SHIELD ( )

( 19 )

5.2.6 (BOX)

, 

.

( 20 )

5.3 

5

, 

a, b, c, d, e . 

.

, 

. , 

( , , , )

: 

2.

3.

14. 



4646
Vol.3, No.4

a b c d e

0≤f .15 .15≤f .30 .30≤f .55 .55≤f .75 .75≤f

1 2∼3 4∼5 6∼7 8∼10

1 2∼3 4∼6 7∼8 9∼12

1 2 3 4 5∼6

0 0 1 1 2

0 0 1 2 3

0 0 1 1 1

: 1

: 2

: 2∼3

: 1

: 1

, ( ) : 1∼3

(f) =                    , (F) =
Σ

34

Σ

40

a b c d e

0≤f .15 .15≤f .30 .30≤f .55 .55≤f .75 .75≤f

1 2∼3 4∼5 6∼7 8∼10

1 2∼3 4∼6 7∼8 9∼12

1 2 3 4 5∼6

0 0 1 1 2

0 0 1 2 3

0 0 1 1 1

: 1

: 2

: 2∼3

: 1

: 1

, ( ) : 1∼3

(f) =                  ,  (F) =
Σ

34

Σ

40

15. - ( )

16. - ( )



4747

a b c d e

0≤f .15 .15≤f .30 .30≤f .55 .55≤f .75 .75≤f

1 2∼3 4∼5 6∼7 8∼10

1 2∼3 4∼6 7∼8 9∼12

1 2 3 4 5∼6

0 0 1 1 2

0 0 1 2 3

0 0 1 1 1

: 1

: 2

: 2∼3

: 1

: 1

, ( ) : 1∼3

(f) =                  ,  (F) =
Σ

34

Σ

40

a b c d e

0≤f .15 .15≤f .30 .30≤f .55 .55≤f .75 .75≤f

1 2∼3 4∼5 6∼7 8∼10

1 2∼3 4∼5 6∼7 8∼10

1 2 3 4 5∼6

0 0 1 1 2

0 0 1 2 3

0 0 1 1 1

0 0 1 1 2

: 1

: 2

: 2∼3

: 1

: 1

, ( ) : 1∼3

(f) =                  ,  (F) =
Σ

34

Σ

40

17. - NATM ( )

18. - NATM ( )



4848
Vol.3, No.4

a b c d e

0≤f .15 .15≤f .30 .30≤f .55 .55≤f .75 .75≤f

1 2∼3 4∼5 6∼7 8∼10

1 2∼3 4∼5 6∼7 8∼10

1 2 3 4 5∼6

0 0 1 1 2

0 0 1 2 3

0 0 1 1 1

0 0 1 1 2

: 1

: 2

: 2∼3

: 1

: 1

, ( ) : 1∼3

(f) =                  ,  (F) =
Σ

34

Σ

40

a b c d e

0≤f .15 .15≤f .30 .30≤f .55 .55≤f .75 .75≤f

1 2∼3 4∼5 6∼7 8∼10

1 2∼3 4∼5 6∼7 8∼10

1 2 3 4 5∼6

0 0 1 1 2

0 0 1 2 3

0 0 1 1 1

0 0 1 1 2

: 1

: 2

: 2∼3

: 1

: 1

, ( ) : 1∼3

(f) =                  ,  (F) =
Σ

34

Σ

40

19. - Shield

20. - 



4949

a b c d e

0.1mm 0.3mm 1.0mm
( ) 0.1mm

0.3mm 1.0mm 3.0mm
3.0mm

( ) 0.1mm
0.1mm 0.3mm 0.7mm

1.5mm
0.3mm 0.7mm 1.5mm

BOX( ) 0.1mm
0.1mm 0.2mm 0.3mm

0.7mm
0.2mm 0.3mm 0.7mm

2
2∼5

5

1) 

.

2) , , , 

.

( )               ( )               ( )              ( )

3) 20m , 

4) .

21. 

a b c d e

1/6
1/6 1/3

1/2
1/3 1/2

(10cm×10cm ) (10cm×10cm , (30cm×30cm )

30cm×30cm )

1 1∼2 2

1) 

, ,

.

※ = d( )/D( )   

2) .

3) .

4) , 

.

22. 



5050
Vol.3, No.4

a b c d e

1) , , 

.

2) 

.

3) ,

.

4) , , , 

.

a b c d e

0.5mm 0.5mm 1.0mm 25mm

1.0mm 25mm

25mm 25mm

150mm 150mm

1) , , 

.

2) , , , 

.

3) · .

4) .

5) , 

.

6) , , 

.

23. 

24. 



5151

1 2

1) , 

.

2) .

3) 

.

25. 

·

1 1 2 3

1) 

, .

2) 0.5D .

3) 

. 

4) ( , , ) , 

, .

5) , , 

.

26. 

1

1) 

.

2) , 

.   

3) , .

27. 

, 

1 2 3

1) , 

, .

2) , 

. 

28. 



5252
Vol.3, No.4

, 

. ( 21 )

5.3.2 

( 22 )

5.3.3 

( 23 )

5.3.4 ( , , , )

( 24 )

5.3.5 

( 25 )

5.3.6 

( 26 )

5.3.7 

( 27 )

5.3.8 ( )

( 28 )

5.4 

( 29 )

5.5 

5.5.1 

, 4 .

A 0≤F .15

B .15≤F .30

C .30≤F .55

D .55≤F .75
( , )

E .75≤F

) A : 

B : , , 

C : , , , 

D : , , , ·

E : , , , 

·

29. 

4.



5353

5.5.2 

1) 

2) 

3) 

4) 

6. 

. 

. 

1) 

, 

, , ,

.  

2) 

( / )

, 

, 

. 

.



5454
Vol.3, No.4

3) 

①

. , 

, , , 

, , , , 

. 

②

5

. 

③

, , 

.

4) 

①

, NATM , SHIELD , 

. 

②

, 

.

③

, 

. , 

.

④

, , , 5

, 

.

⑤

. 

⑥

.

5) 

. 

.

“

( )” ( ) ( ( )

)

, 

.

1. (1999), “ ”

2. (1996), “

”



5555

3. (2000), “

- ”

4. (1998), “

( )”

5. (2001), “ ”

6. (2001), “ ( )”

- -

7. (1998), “

”

8. (2001), “

”

9. (1998), “ ”


