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A Study on the Decision of Influence Range of External Temperature in the Tunnel
Using Thermal Camera
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Abstract

There are three parts of tunnel which are influenced by outside temperature, entrance, exit and vent. These parts
showed different tendency of deterioration(very rapid deterioration speed, wide range of defects, etc) compared with last
parts of tunnel. Therefore, it needs to have different points of view when civil engineers analyze the defects on these
parts and apply the retrofit or rehabilitation methods for them. However, when we conduct maintenance works, precise
inspection and precise safety diagnosis, these defects had been neglected because those were considered as unimportant
defects and caused from temporary weather and temperature change.

In this study, two urban tunnels were analyzed to decide the range of tunnel which are influenced by outside
temperature using a thermal camera, and to find out the causes of defects on these parts. From the results, the main

points of maintenance were presented.

Keywords : Tunnel, Thermal camera, Maintenance, Defect, External temperature
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Fig. 1 The Deteriorative Mechanism By External Temperature and
External Temperature Changes.
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Table 1 The Deterioration and Defects By External Temperature
and External Temperature Changes.
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Fig. 2 Decision of Influence Range of External Temperature Using
Thermal Camera. (Winter Season)

st o] &9l 2ERIskE W S Table 1
9] (d)~ (H e} Fo] ZAT|EZ0]de] HHE
Y EXxjol & Qe #7172 Aol A7) %“M
Al HEE olzgh ?7%11*1 AL EFAE FrehA] 3
Sk A dto] wE:H Fole Fel e A
Ao Atz ?Lzﬁ%xﬂ%— op7g 4= itk
w}am olefgt 1k Bl 2] fAH Al A
A A71E st FA AL Algsofof stk

b
:9
=

ic

3. ol 2ol FEel A

oad —

ar)
S0 e olela) HaRe B9 Lo Ui
WAE 2n gl Ao deid Ut HH skt

1917e) ke nlgow 1 =

@
r
Md
=
X
r
o
v
oL
m&

PRl &8st 72

FHEEe 7|2 = HYUYRE 255 sA

R

Aol oFH.6m = ]° TEE =9
A EAlel tAE 2 g
Aetsict

ZAEAR ST 7|Ho dAEE Al 7)ok

Rgke] FHo] At wEhr 719 B Ul

& EHLE/ Lobr A TR B

d

©
4
Hi

138 x=sziosts|x &143 M55(2010. 9)

01‘34 o] Xl = 71%2

T 2EA) Aot A &MD}. o] #pe] UVJ =
AE 7R G e TRieR AAE < gle
o, o] 7R B dY] sk Te w2 Re] Aot
AN AR B 7Ie s sk o Sl £110] HER
AR A o] ik dnby vl Ak vt 2

Q3 #ok

olgst FAWHS TAA A, BE Y A8 #44
Y= oy 2ok

3.2 AEY

3.2.1 7l&

AEES TR YA EldRA, TAEER Y
Y glow o] o] whade 9 Ashapgke 747t

Fig. 3~59} &t}

Q= 78l 129mA 7R = NATMOZ A
FERIL T o]F = 27 vRAe) 37 vhAE A]F QT
e 3% H‘*?{P—“%Ei 7875 ov] ok 1.59) A=}
o= 71 o= YAOR ofojxit}. ellx] A
AZ7NA A= 558me]th

7w 2" AT ERFEHE S95004 400mAF
THAE 21 WA AR EQIAL T o] 39 vk
2 AlFEo] YAX olojzitt. E-elA FAG7IA
%2 585meo|th



1k992 2k120.7

47k575 47k800

(b) Exit

Fig. 5 Section of Tunnel A

3.2.2 A4

AFZAM Y, H QTR s B e AoeE: Y
2, whd vE ARG g HS AEH
ALOEHA wFZT9le F2lo] X3 5 olglar ot 1
ko] o3t dslri= AR <lg ZAEDe|YHE
o E&o] We glo] Hto] A& 7EsAI7]AL )
5k A 9= o7t WAlskaL IStk dEe
AR JTHolA oF 300m7HA LAYE AT

Hy S5 9] dAdxE, 79 U =7 2AEG
3L EelA] oF 490m7HA] AR R Q18| SERe) &
HO] FIE xHe] Ehgo] #8 SuEls JE=
FHAS ZAFEGITE wE3E AT 2EY Hoow

EAE $2o] 119 Foltt,

3.2.3 EFZAL

AgzAle BldElold e HYTRE 29
Hay 259 zlo|7h b F B 5 sl S
3] gP2cof TS W AEAIRE] AATEISaL Y
Y o] go] la F2E| HFo] F¥ F
g3tk

T FERES AFo] BEs] Y St &
Aol 3l ebds] Ho] HER QYRS A
=9 Tt YAF fAo® e 4= glon) B
O3] Feleg BAA 97Tt o= ARk

Flg. 6 Results of Thermal Camera (External(Left) and Mouth
(Right))
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Fig. 7 Temperature Measurements at mouth of Tunnel A
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Fig. 9 The Views of Exit of tunenl B and Scaling By Freezing
and Thawing

Fig. 10 Cover thickness of Exit of Tunnel B
(Left Wall(Up) Right Wall(Down))
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Fig. 12 Temperature Measurements at Exit of Tunnel B
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