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Abstract

In general, the tunnel portal is constructed with reinforced concrete. And the carbo-
nation of concrete can cause reinforcement corrosion, causing function failure and
tunnel destruction. To establish management system such as tunnel inspection and
rehabilitation, distance between tunnel portal and coast, service life and traffic were
selected as carbonation influencing factors and correlation analysis with carbonation
depth for each influencing factor was performed.

Keywords: Concrete lining, Salt injury, Carbonation, Regression analysis, Pearson
correlation coefficients
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Fig. 1. Overview of carbonation depth test
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Fig. 2. Distribution of carbonation depth
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Table 1. P-value

Distance from coast Service life Traffic
P-value 5.40 x 107 0.03289 0.64042
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Table 2. Coefficient and P-value

Coefficient P-value
Distance from coast -0.06881 7.14809 x 107'°
Service life 0.098493 0.02757
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Table 3. Interpretation index of pearson correlation coefficients
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Fig. 9. Example of data and pearson correlation coefficients
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Table 4. Pearson correlation coefficient

Distance from coast Service life Traffic
Pearson correlation coefficient -0.712 -0.04 0.06

B 7ol Mgt mae]E elold Ssleb g3 AR e A, B Tl HA ¢ &
Fotsiotte] AiARole. o] 7he ] B EaelE golde] shtalzlol BEA%, LEFITEY ¢
PR slete] AR P 2 B M 20 R Lhebton], 2F JaRlapE moje ALl 2
Ofgke wlash Fig. 103 2.

Distance from coast

Traffic - > service life

Fig. 10. Comparison of pearson correlation coefficient

w
w
[N
o]
HI
L

S| Hio] de)do] AMdH], A E ] A, eiteES, s 5.0 & HAE=

O] AKSEAE(Ca(OH),), 43 HAE-E, monosulphate, ettringite, C-S-H 5°] CO,2} 1t

A= Bollsl= @dolH, E-AHER], GRAHESE AHE D S5, 314, &
Zo= deA Qick

=29 Qﬁﬁ Aol EJ‘]Q‘H @E"tﬂa}ﬁ:rL}—%Q 0431 79] Je=A

o

r
rel

b3
o
rlr
>
=
|m
o,

fu
)
fu
oN.
ol
<
Lo

j_gi
(HU=Y
[
Qi
o
i
e
N,
i)
0% olo

0%
ng N
Y

D

=
of
Ol
o
j
I‘I[‘

rr ol
ri
Hu
)
|m
1P
2,
o
o,
9|_l',
2
ﬁ

of
il

QL
_>~:
Y
rr
il
oX

o]

o

Al

CHLee et al., 2010).

18 o
E o
o,
do 3
I
R
o
W
:cx)%
O
L}E
_l
A,
Lh
O
(e
[an]
B
R
Jab)
=
o)
H—1
el
o
N
N,
fu)
I
O
19
wh
wh
o\°
=
R
it

il
o

e i
=
rO
o2

I
o
s
o

¢

516 Journal of Korean Tunnelling and Underground Space Association



A study on the relationship of the influencing factors on carbonation in tunnel concrete linings

fo

oro
e

S| T8 =A]

o
Q122] B e efol ol F4let o

o]

sf7}

mJ
R

1L|O

907114~ Efde] et 2 3d

==
[¢)

1ol OOEE(%d)

S|

_CH

oh et
flktel

S

-0.712%

AL
L

=R S8A

24

30}

&7

4 0]
= d

Astlole} €l

e

B

B!

)
&

flekto] 27}

S

30}

&7

4 0]
= d

o £

ke

T

i

Tol

X

H

e

5]

HolA ==

2l AelE

E

Q1ZRR1 CO,

© = YEpT

oF

A= 242} -0.04, 0.06. 02 A1) o

4. HadFz=old

o

A

feztel <

9|

7)to] ARgE|1 gt

242} 7|0|E

References

1. Han, S.H., Park, W.S. (2008), “Analysis of carbonation for harbor concrete structure”, Journal of Korean

Society of Coastal and Ocean Engineers, Vol. 20, No. 6, pp. 575-582.

517

Journal of Korean Tunnelling and Underground Space Association



Gyu-Phil Lee

. Japan Concrete Institute Home page, https://www.jci-net.or.jp/j/concrete/kiso/Durability.html (April 28,

2024).

. Kim, D.H., Lim, N.G., Lee, S.B. (2002), “The study on salt injury and carbonation of reinforced-concrete”,

Journal of the Korea Institute of Building Construction, Vol. 2, No. 2, pp. 165-172.
Kim, W. (1995), “Major causes for deterioration in concrete structure”, Magazine of the Korea Concrete
Institute, Vol. 7, No. 6, pp. 14-22.

. Lee, G.P. (2023), “Correlation analysis of traffic and crack in concrete lining”, Journal of Korean Tunnel-

ling and Underground Space Association, Vol. 25, No. 5, pp. 345-355.

. Lee, J.S., Ahn, K.H., Kim, D.G., Park, J.J. (2010), “Distribution properties of airborne chlorides in Korea”,

Journal of the Korea Concrete Institute, Vol. 22, No. 6, pp. 769-776.
Lee, J.S., An, G.H. (2012), “Penetration properties of airborne chlorides on concrete exposed in marine
environment”, Journal of the Korea Concrete Institute, Vol. 24, No. 5, pp. 553-558.

. Traffic Monitoring System Home page, https://www.road.re.kr (July 20, 2024).

518

Journal of Korean Tunnelling and Underground Space Association



