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Abstract 
As the topography of Korea consists of mountains at about seventy percent, there is necessarily an increasing demand

for tunnel construction according to the expansion of the existing highway and construction of new highway. The

concrete lining of tunnel portals has been designed with reinforced concrete to resist the cracking due to the difference in

temperature in the inside and outside of tunnel. In the paper, the application of steel fiber reinforcement concrete was

analyzed as the lining concrete at tunnel portals  and through structure analysis and field model test the suitability of the

steel fiber reinforcement concrete was assessed as the lining member of tunnel portal.  
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CASE 1 : 

CASE 2 : + + 

CASE 3 : + 

CASE 4 : + + + 

(2) 

(3) 

. 

Mu = 5.502 tonf.m, Pu = 60.925 tonf

Su = 5.314 tonf

e = Mu / Pu = 0.09 m = 9 cm

h =40 cm, b =100 cm, dc = 6 cm, d = h - dc =34cm

As =D19@15 = 19.1cm2, d = 34cm

As’= D19@15 = 19.1cm2, d’= 34cm

Cc =̀̀ 0.85 fck×Ag =̀̀ 0.85 ×240 ×4000 = 816,000

kgf

Cs̀1 =̀ As `× ̀fy =̀̀ 19.1 ̀× ̀3000 ̀=̀ 57,300 kgf

Cs2 = ̀ 57,300 kgf

Xp =̀
 ̀[ Cc ×h/2 ̀+̀ Cs1 × ̀d’̀+̀ Cs2 × ̀(h̀-̀d’)]

(Cc +̀̀ Cs1 +̀̀ Cs2)

= 20cm

d̀’’̀=̀ Xp - h + d ̀=̀ 20 - 40 + 34 ̀=̀ 14 cm

0.003
Cb =̀

`
0.003 +

3000       
×34 ̀=̀ 22.82 cm

(2.04 ×106)        

ab =̀̀ k1 ×Cb =̀̀ 19.40 cm

fs̀’̀=̀ fy =̀̀ 3,000 kgf/cm2

Cc =̀̀ 0.85̀ fck ×ab ×b ̀=̀ 395,760 kgf

T ̀=̀ As ×fy =̀̀ 57,300 kgf  

Cs =̀̀ AS’×( fs̀’+ 0.85̀ fck) ̀=̀ 53,404 kgf

Pb =̀̀ Cc + Cs - T ̀=̀ 395,760 + 53,404 - 57,300

= 391,864 kgf

Mb =̀̀ Cc ×(d -       - d̀’’) ̀+̀ Cs ×(d - d̀’-d̀’’)

+̀ T ×d̀’’=  56.26 tonf.m

eb =̀̀ Mb /̀̀ Pb =̀̀ 14.36 cm, e ̀<̀ eb

As̀’fy                                  bhfck
фPn =̀ ф ̀                    +                      = 366.7 tonf

e     
+ 0.5

3he  
+1.18

d-d’ d̀2

фPn > Pu =̀̀ 60.925 tonf                                     OK

фMn =̀̀ e ×фPn =̀̀ 33.0 > Mu =̀̀ 5.502 tonf.m

OK

. 

Cb =̀̀
0.0035

0.005 + 0.0035 
×38 = 15.65 cm

ab =̀̀ 0.85 ×15.65 ̀=̀ 13.30 cm

Cc =̀̀ 0.85 ×fck ×ab ×b ̀=̀ 271.32 tonf

Tc =̀̀ 13.5 ×(38-15.65) ×100 ̀=̀ 30.17 tonf

Pnb =̀̀ Cc ×Tc =̀̀ 271.32 - 30.17 ̀=̀ 241.15 tonf

22.35                              13.3
Mnb =̀̀ 30.17 ×(19 -

2     
) + 271.32 ×(19 -

2 
)

= 35.86 tonf.m

eb =̀̀
35.86

241.15  
=̀ 14.87 cm

1) a = 32 cm

32
h1 =̀̀ 38 -

0.85 ̀
=̀ 0.35 cm

moment

5.502 tonf.m 5.314 tonf 60.925 tonf
ab

2

｛ ｛
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Cc =̀̀ 0.85 ×240 ×32 ×100 ̀=̀ 652.8 tonf 

Tc =̀̀ 13.5 ×0.35 ×100 ̀=̀ 0.472 tonf

Pn =̀̀ 652.8 - 0.472 ̀=̀ 652.33 tonf

0.35                               32
Mn = 0.472 ×(19 -

2    
) + 652.8  × (19 -

2  
)

= 19.67 tonf.m

19.67
e ̀=̀ 

652.3 ̀ 
=̀ 3.01cm

фPn =̀̀ 0.7 ×652.33 ̀=̀ 456.63 tonf 

фMn =̀̀ 0.7 ×19.67 ̀=̀ 13.77 tonf.m

2) a =25 cm

25
h1 =̀̀ 38 - 

0.85 ̀ 
=̀ 8.59 cm

Cc =̀̀ 0.85 ×240 ×25 ×100 ̀=̀ 510 tonf

Tc =̀̀ 13.5 ×8.59 ×100 ̀=̀ 11.6 tonf

Pn =̀̀ 498.8 tonf

8.59                          25
Mn = 11.6 ×(19 -

2   
) + 510 ×(19 -  

2 
)

= 34.9 tonf.m

19.67
e ̀=̀  

652.3 ̀
=̀ 3.01 cm

фPn =̀̀ 348.9 tonf 

фMn =̀̀ 24.4 tonf.m

3) a = 20 cm

фPn =̀̀ 272 tonf, фMn =̀̀ 27.3 tonf.m

4) a =10 cm

фPn =̀̀ 118 tonf, фMn =̀̀ 14.3 tonf.m

3.3 3

3 6 .

3.4 2

2 7 .
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4. SFRC 

4.1 SFRC 

4.1.1 

,

.  

, 

.

「 (60mm)× (0.75

mm)」 80 , 

, 

Hook bundle type .

4.1.2 

2

(fck=240kgf/cm
2) slump, ,

, , . 

(25m/m): 

: ( )

2. 1

(kgf/m3)
W/C S/a Slump Air

W C S G AE (%) (%) (cm) (%)

Ⅰ plain 173 346 705 1054 0.519 - 50 41 15 4.6

Ⅱ 40kgf 190 346 705 1054 0.519 - 55 41 15.7 3.7

Ⅲ 40kgf 173 346 705 1054 0.519 1.038 50 41 14.7 3.5

Ⅳ 45kgf 178 346 705 1054 0.519 1.038 51 41 15 5.7

3. 1

: 28 (kgf/cm2) (kgf/cm2)

Ⅰ. plain (w=173kgf) 61, 59, 69, 59, 62, 65 63 15×15×55

64, 63, 70, 68, 64, 68 66 15×15×55

Ⅱ. 40kgf (w=190kgf) 63, 65, 53, 64, 53, 51 58 10×10×45

47, 45, 47, 33, 47, 45 44(76%) 10×10×45

Ⅲ. 40kgf (w=173kgf)
68, 74, 73, 67, 60, 73, 65, 82, 73 71 10×10×45

56, 34, 47, 57, 46, 48, 45, 46, 48 47(67%) 10×10×45

78, 74, 67, 61, 77, 62, 73, 61, 68
76 15×15×55

Ⅳ. 45kgf (w=178kgf) 66 10×10×45

54, 48, 46, 57 51(77%) 10×10×45

1. 

Moment (tonf.m) (tonf)

Mu Pu

фMn фMn фPn фPn

4
33 24.4 5.502 366.7 348.9 60.925

3
18.89 17.2 10.96 436.2 322.8 253.03

2
21.6 14.9 12.77 230.3 189.0 136.09
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: 1

AE : LIGACE-UA

:  LIGACE-F

4.1.3 1

1 2
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, 1 30L, 1
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2 1
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.

4) 

(s/a)43%

52% 346kgf

370kgf

.

5) 

10

.

6) 

13.5 kgf/cm2

.
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