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Development of Tunnel-Environment Monitoring System
and Its Installation I

-Monitoring System and Measurement in Subway Tunnel-
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'Railroad Safety Research Division, Korea Railroad Research Institute
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Abstract We developed a system that can collect and transmit real-time environmental data such as temperature,
humidity, wind direction, and wind speed, and equipment performing aging tests on fire detectors. This system was
installed in three representative sites of railway tunnels in South Korea such as Gumjung, Solan, Seoul Subway Line
4 tunnels. The systems showed a stable performance and collected environmental data for over a year. We analyzed
environmental data collected by two of our developed systems installed in the running tunnels of Gwacheon Line
of Seoul Subway Line 4. The developed system was capable of safely analyzing tunnel environments for 24 h straight
using a wireless communication network, and has potential for use in a variety of fields other than tunnels.
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Fig. 1. CDMA communication and input signal of
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Fig. 6. Various fire detectors installed in TREMS
Table 1. Sensors in TERMS
Sensors Description
+ wind speed: 0- 60m/s
Ultrasonic anemometer| - wind direction: 0~36
+ Elevation range:-60~60°
Temperature +-20~90C
Moisture +10~95%
CO;, + 0~3000ppm
Dust - 0~9.999mg/m’
Smoke detector + Scattering detection by Infrared LED
Temperature detector | - Detection temperature 70°C
Fig. 3. Ultrasonic anemometer installed in TREMS LT 00.90Te 2EZ =43 2= 9= NTC
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Fig. 11. Temperature at Pyeongchon-Indukwon
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Fig. 12. Monthly averaged temperature
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Fig. 13. Humidity at Gumjung-Bumgae subway tunnel
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Fig. 14. Humidity at Pyeongchon-Indukwon
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Fig. 15. Monthly averaged humidity

8612




o

=

=

SLELE]

ol
=

A1 A A2y

=

=

=i
=

g A2E

=

e 84
=

sl
oF A ol
dldrn,ﬂaﬂwemmo/%
WiﬂlﬂﬂEw%
q,l,l_ ,U|L|,|
= N 1o o - >
mm%oﬂﬁoﬁwcmm%?éu o o [ 8 m
i T o @ ° s 3
% B o i ,J%{d.d. c o ¥ i o ° 5 g
s x]%ENEm 0 ° F s o a ° 3 E
Jﬂ%ﬁé & 5 ° I8 ) o ° R 2
wc,_mﬂmuzi oy AF : ° L2 = a ° g z
S o R o ° -
o b T el E e o S ST 2 A s 2
) = Fe o 2
WoE G B ogr o & a o & E i o -
g]ﬂongEm o ° = - E o ° = o
dILfIEWE O#E o o ‘Hm =1 o o e m
ﬂﬂ;g_xk&;:fﬁ a o frE © : o =
WMHSTW%%E o =] % [ F @ o tz £
E#Eﬂﬂl@@ﬁ%ﬂ : 85| o |- g% o o Sy 8
qffw;mjﬁ : S fs 22| S e T L
Th g S = W ) op o IR < ° o (8| [ T3
o L F Z N a - R &g o o |28 - o 3
mtﬂootdluahAeAmaé : ° L« g 5 a ° &S N 28
me Nr m.ﬂ o g N a oo o o = 2 o o 5E © ml
— o= wogo T xo ?L o T ) Mo . o ° =3 hid mre
Eﬂfﬂ.ﬂuﬁxu_uc,_ﬁu 8 g - , - B © o o - £ g
ur T R T s % < = o - o o |oo® o S 3
[ 0,] einmesedwa ] g o ; o M 7
TTETLET: s T EE T
| o] X <N - o]a .
,t x 7M oy Ee H;.m = ‘%o ,D! 1_ﬁ| oE o = njelodwsa | mv
iogeﬂJElEE S = W o Fﬂdr@ﬂ o = iC
. E;x}zgWM%H%%%HEilﬂﬁ;x%%ﬂ)
ﬂgLWV1LoEM% @%%ﬂid# T Lo T wol W WE K
il o oh B OB o N _ B X B = oy Xy R S o) X° .
e BHEwE o TETE T E AT SETEI AN !
X ! B m o =0 ok - T ;_ £ |z I i oy T o l.ﬁ;
ﬁ.z?chﬂdrmﬂmﬂctum = A = % ”:u‘_aﬁ wJAoE]ﬁﬂu =S el
ST B X oy =V N TozxxpE T W % T T
- 2K o}/ N w Mﬂ H o o T 2 - B o= o P s = o il %0 wj mmoﬁ 5 )
T XX D , R i =X g " o 4}9Lla_f ; i
muSmﬂVEuNuTﬂ% %EW%UWE@Q%LM%&]W AOZHOWM W o B D
= _zdrﬂﬂgﬂ%ﬁoﬁﬁe %mﬂ_oﬂ77ﬁVE ,ﬂrAmMﬂ:T%H BogowoT
mﬂmwwﬁrmueotﬂmm% %&@H%%QMQWHMB%%ﬂﬂ%% Qm@%
TVEMrEoﬁuLu%o@mﬂat.b%dr.E?ﬂﬂﬂﬂ%@&@@%@ﬁ AT
PTG W E R N G Pz V2 ook T
<X K _ JvE.o = o ! =l o —
ﬂuemﬂmmgﬂﬁurxﬂmﬂ%%;%ﬂ ﬂ#ﬂozwﬂm@wgﬂzﬂm T
= ,A| ™ w = .w_u w w = 5 ﬂm_o . ~ oo ﬂSy[ W ~ o W N =) H_t|l ‘Mw,_ o} M = _mu 1H WAE TN
T E %ﬁ@gLaga.t%q;;ﬂMEV&.@A_H%HTﬁ%m% 4 P g B
T2 LR AR .zung%}%g@@Emﬂ%F = ot W @ BT
= m_@,q,w.@ 5oy P oo E U g = & A T amEE e =
o o ° « B TR e o] O ey i : T
3 o = ANr s ) o ™ T X 2 To ) o= o RO o _ T { _
F%i%o1&%%%%%&1Wﬂ%%&4émjwwrﬁﬂw_sﬂwcﬂ o:w.meﬁ_wﬂ
o ZT T - WAI ) 0 B Lo E.._ Jl ~ ey Lf _— I o} el o= . HL X o e
ﬂdﬂmﬁ_éﬂme%g%ﬂiommdlﬂwvmgmﬂc.gtﬂno%ﬁ m___iﬂua%
FEN PR W WﬂﬂNM;oi*%%e. 5L a2 2
uf7ﬂ§3;xﬂ3% i 7T 3o
l‘mﬂm‘&l]—l . sn,,mwMU#‘lﬂ 371___021
7d|1m|ﬂ|i:1ro« ol o = T g
\LOJElﬂ‘M*A OEU
~ T =2

8613

o] AL 2
3004 AEZHHIS} o] AW e
= o1

T2

3

i

b cigelet )Rt EAtols} ol

=]
=



A Eesl=EA) A6d A123, 2015

90

80 1 Boog
Dnnunnn a o
o 0o oo
70 o
0oog
= 60
>
h=]
£ 50 O  Winter (2013.12.21)
2 O Summer (2014.06.21)
0000
0100000° o, o o ©
0p0 0%s ©
30
20

012345678 910111213141516 1718 19202122232425
Time [h]

Fig. 18. Humidity at Gumjung-Bumgae subway tunnel
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