Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.7.88

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 7 pp. 88-94, 2018

AL AolE F7A 2" 2&3E T A9E AdsE 3

1 =)
B

rigt

HES, A7

Fxadrisd

Analysis of Regional Relative Humidity Environment for
Dehumidification System Efficiency of Suspension Bridge Cable

Dong-Woo Seo, Ga Young Kim'
Korea Institute of Civil Engineering and Building Technology (KICT)

O

£ o =9 A Tl A, S WA fel SV A"E Sdte] FAlolE UF dUleEE BE
ol B Ao w 2t 7]
wEE e W} =2 s o, Salut f-ejuete] sjebA 2 2 Al At B At A7) wiEel] A F-4ol
G gegh 2dolth. ¥ ol Aol v
40%7F obd & EE&AQ A FIINAE The VEE sk VI2ARRE Fgstaa) siglvk 2 el 7
2 9% 713 HF BOLAVEN(Q012)¥ CHABA(2016) 71719} Aul® £3X, ¥4 7
9 713kE A7 AFHI AL FUEE TE, 712 A AL UiFs B 24E T AER F7IA LY
7Fe71EE Apdgtehs Al it 2AE vhaE 4 ISIeh vl 7Rt Q1 sl Sk A 2 e E Sk 9%
< 2 o G ARl A9 A AF THe]Ee] Bad A0R dEv, o= 25 dul FAo)Ee] $714
~

—n
g 7heel Wi AAA 284S Y 5 dE Aow Algdnt

=
[\
=
N
[V
=4
Ko}
oy
=
iy
%
i
i
of

Abstract This study examined the safety of a cable stayed bridge caused by damage to the cable system. Many
cable-supported bridges, including cable-stayed bridges and suspension bridges, have been constructed on the Korean
peninsula. This requires efficient maintenance and management because this structure has complex structural
components and systems. This large structure also often faces risks either from manmade causes or natural
phenomena. In 2015, the cables on one cable-stayed bridge in South Korea was struck by lightning, which led to
a fire on the cables. These cables were damaged, which put the bridge at risk. This bridge was back in use after
a few weeks of investigations and replacements of the cables but this was done at enormous social and economic
expense. After this event, risk-based management for infrastructure is required by public demand. Therefore, this study
examined the risks on the cable system due to potential damage. In this paper, a one cable-stayed bridge in South
Korea was selected and its safety was investigated based on the damage scenarios of cable system for efficient and
prompt management, and to support decision making. FEM analysis was conducted to evaluate the safety of the
bridges after damage to the cable system.
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Table 1. Data information

Typhoon affect
Distance between (radius 250km)
Region(Bridge no. ) gjéjgse(g ASOS(no. ) Period Time scale BOLAVEN CHABA
(2012) (2016)
Incheon (Bridge A) 8.3 Incheon(112) o
Ulsan (Birdge B) 8.3 Ulsan(152) o
Busan (Birdge C) 7.8 Busan(159) Nzg(ljg 120;1 1hour 0
Goheung (Bridge D) 17.33 Goheung(262) o o
Kwangyang (Bridge E) 3.5 Kwangyang(266) o o
A AlQJ e, o] F kel AUlFE 80% 715 o S ow BEAE gl A B Fo oF 12%7F
A AT AARA Y 71E)] FUEE 40%, 60%S W vl UlEe L F oF 84%71 7, 8, 9€ell s
g3le], #2495 (D RH<40%, @ 40%<RH< 60%, 3t} BF 3ol U53hs Bed S48 AXA &
@ 60%<RH< 80%, @ RH=>80% = T-2&}%t}h L el A 9 o] Esty] Wil Yo RTE S
Fig. 12 3HFE O, ©, @, @ 7] A9 £x2  AF¢ oA, F 55718 7L w52 = st
& e Fojrh Ao b 1E1(ﬁ?r F4v 427N E To WYt AFEI Eobd kel qivh whEkA
ojg3te] A AW Ay, M| A g2 X 2.140ME HITVIHEeH] AueE AES B4t
H]&) RH<40% 7+ dlo]& 7} %61 Ao 40%<RH  2.200A= ElF 7|7k Al9)et YA o Edlo|E et A
TFhell 3 96%7F BEETE 2 dalgtelxwt A gEolEE BASh e 23004 ATk Y
ghdo] 9x|8 &3 PeFo] fAE Byl UERte 22 2% 0T o)A, AUlEE 80%0]4491 -9 Al
o, Aol 98 BAkg SAke] fabet BER U FE AaET Algste] 232 AwE gt
Efytt), Fakn g4ke] 9o RH<40% T3k 16%
2 B} X Gol] v]a] 22 H]e-S Ko AWk, thie] A 2.1 CASE 1: H¥F F7IRF Hdiss &2
FE7h 40%<RH 77+] Hl&o] =A yebsith 4

Fig. 1. Regional distribution of hourly RH from 2012
to 2016
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Fig. 2. Affect area and track of typhoon affecting to
Korean Peninsula (Black point: Studied region,
Black circle: radius 250km from region, Red
line: Track of studied typhoon; Black line:
Total typhoon track of affecting to Korean
Peninsula)
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Fig. 3. RH trend of each region during typhoon affect
period (a) Typhoon ‘BOLAVEN’, (b)
Typhoon ‘CHABA’ (Circle: within radius
250km)
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Fig. 4. RH trend of each bridge in Summer and Winter
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