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ABSTRACT : Cast-in-place concrete lining is commonly used in tunnel lining, but cast-in-place concrete lining has problems with
construction and quality control. Precast segment lining is being used to solve these problems. In general, precast segment lining is
known to have improved durability and easy maintenance such as rehabilitation of structures. This study compared the durability of
22 tunnel linings constructed with precast segments or cast-in-place reinforced concrete.
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Fig. 1. Dimension of precast segment lining (unit : mm)

Fig. 2. View of the construction
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Table 1. Dimension of tunnels

Table 20]| 4 Eol= Hie} o] 2013d FF-=o] 104 ©]
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eroido] WAIEH AA FY ol Hd 2-633mE 24}

Classification Tunnel length RC lining length on Classification Tunnel length RC lining length on
(m) gates area (m) (m) gates area (m)
B tunnel (up) 940 95 G tunnel (up) 586 40
B tunnel (down) 960 68 G tunnel (down) 590 20
C tunnel (up) 270 87 H tunnel (up) 480 113
C tunnel (down) 180 75 H tunnel (down) 475 94
D tunnel (up) 1,300 72 I tunnel (up) 620 40
D tunnel (down) 1,255 65 I tunnel (down) 630 40
E tunnel (up) 1,765 91 J tunnel (up) 889 45
E tunnel (down) 1,735 106 J tunnel (down) 853 55
F tunnel (up) 510 76 K tunnel (up) 586 86
F tunnel (down) 445 76 K tunnel (down) 640 86

Table 2. Result of precision safety diagnosis

Classification Crack length (m) Pattemzcrack Carbonation depth | Compressive strength
Total width<0.3mm width>0.3mm (m) (mm) (MPa)
A tunnel (up) 2.8 2.8 0 18 3 52.0
A tunnel (down) 4.5 4.5 0 0 5~6 50.4
B tunnel (up) 44 35 9 42.44 5.5~6 24.6~26.3
B tunnel (down) 10.8 10.8 0 10.8 4.5~8 25.9~26.4
C tunnel (up) 10.5 9.7 0.8 13.85 5.5~8 24.8~26.2
C tunnel (down) 14.2 5 9.2 16.9 5.5~7 25.2~26.2
D tunnel (up) 22.5 22.5 0 13.4 7.5~8.5 24.9~26
D tunnel (down) 35.6 324 3.2 42.5 4~9 25.4~28.1
E tunnel (up) 37 35 2 203 4~5 23.9~27.2
E tunnel (down) 33.1 33.1 0 133 5~7 25.3~27.1
F tunnel (up) 31.2 272 4 312 11~13 24.7-24.8
F tunnel (down) 38.2 334 4.8 277 10~12 24.1~25.8
G tunnel (up) 61.8 44.8 17 4 9~17 24.8~27.4
G tunnel (down) 26.1 2.4 23.7 29.2 9.5~13 23.9~26
H tunnel (up) 56.4 413 15.1 471.69 3~6 23.9~25.4
H tunnel (down) 2 2 0 324 8~9.5 24.5~24.6
I tunnel (up) 27.5 27.5 0 303 8~11 23.5~28.1
I tunnel (down) 63.3 60.8 2.5 375 9~15 24.2~25.6
J tunnel (up) 60.9 277 332 154 20.1~20.9 24~26
J tunnel (down) 43.1 29.4 13.7 0 9.5~16.2 24~26.1
K tunnel (up) 26.4 26.2 0.2 8 2.5~3 27~28.4
K tunnel (down) 17.3 14.3 3 0 5.4~8.8 27.8~28.1
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Table 3. Crack length and pattern crack area per RC lining length
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Fig. 3. Crack length per RC lining unit length

1.0

S 0.9
)
S — o8
— E 0678
g = o7

oy
E % o0s
o o
o @ o5
Al o
£ c o4
S >
2 C
3 g e B~K Tunnel
= 0.2 Avg. 0.148
{1 [ ———
(&} 0.1 0055 0062 o

0.000 s 0.010
00 0 .

A B C D E F G H | J K
Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel

Fig. 4. Crack (width=0.3mm) length per RC lining unit length

Classification Crack length (m) Pattem2crack

Total width<0.3mm width>0.3mm (m")
A Tunnel 0.057 0.057 0.000 0.140
B Tunnel 0.336 0.281 0.055 0.327
C Tunnel 0.152 0.091 0.062 0.190
D Tunnel 0.424 0.401 0.023 0.408
E Tunnel 0.356 0.346 0.010 1.706
F Tunnel 0.457 0.399 0.058 3.875
G Tunnel 1.465 0.787 0.678 0.553
H Tunnel 0.282 0.209 0.073 3.844
I Tunnel 1.135 1.104 0.031 8.475
J Tunnel 1.040 0.571 0.469 1.540
K Tunnel 0.254 0.235 0.019 0.047
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Fig. 7. Compressive strength

Table 4. Carbonation depth & Compressive strength

Compressive strength (MPa)
Classification R D
Rebound hammer test (Avg.) | Design et
A Tunnel 51.2 40 128.0
B Tunnel 259 24 107.9
C Tunnel 25.7 24 107.1
D Tunnel 26.2 24 109.2
E Tunnel 26.0 24 108.3
F Tunnel 24.6 24 102.5
G Tunnel 252 24 105.0
H Tunnel 24.6 24 102.5
I Tunnel 25.1 24 104.6
J Tunnel 275 24 114.6
K Tunnel 27.8 24 115.8

1) g = (rebound hammer test + Design) x 100%
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