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Abstract This study aims to evaluate the safety for cable stayed bridge due to damages on the cable system. Many
cable supported bridges, including cable stayed bridge and suspension bridge, have been built in the Korean peninsula.
This requires efficient maintenance and management since this structure has complex structural components and
system. This large structure also often faces risks either from manmade or natural phenomenon. In 2015 one
cable-stayed bridge in South Korea had been struck by a bolt of lightning on the cables. This event had led to fire
on cables. These cables had been damaged and putting the bridge at risk. This bridge was back in used after a few
weeks of investigations and replacements of the cables. However, enormous social and economic expense were paid
for recovery. After this event risk based management for infra structures is required by public demands. Therefore,
this study was initiated and aimed to evaluate risks on the cable system due to potential damages. In this paper one
cable-stayed bridge in South Korea was selected and investigated its safety based on the damage scenarios of cable
system for efficient and prompt management, and for supporting decision making. FEM analysis was conducted to
evaluate the safety of the bridges due to damages on the cable system.
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Table 1. Material properties of bridge model

Girder Steel type SM520
Spec BS-5896 Super
pec. Grade(diameter:15.7mm)
Cable | Tensile strength fou = 180 kgf/mm® o]
Yielding _ 2 oA}
Strength foy = 160 kgf/mm” ©]%
Compressive B 2
Pylon Strength fa = 400 kgf/cm

Table 2. Geometry and material properties of simulation

model
Girder Pylon Cable
E (kN/m’) 2.1 x 10° 2.7 x 107 20 x 10*
A (md) L1 29.8 0.008
I (m") 1.26 2633
¥ (KN/m’) 785 24.52 785
F, (MN/m’) 210.0 16.0 1800
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(a) Single cable damage at deck (b) Single cable damage at pylon

Fig. 5. Single cable damage case (example)
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Fig. 5. Analysis result: Single cable rupture

Cable No.

Fig. 6. Deflection shape after cable C23 rupture
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Fig. 7. Analysis result: multi (two) cable rupture
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Fig. 8. Analysis result: multi (four) cable rupture
3.3 &4 AlLt2|0] wE Ax5HAM Hn} 2] AR FEl ZkE Aoled A
B Ao AolE &4 Alue| e mE Alojs ¢ TEACN MR Gl i FEA | AeladE
% A4S FEM di4S Fako] B48kqi. Fete] g JEFE AA A AA Al &
Aolie] oz A vl Al A APgIe W BFE T A AAT F Ak
2 el Ws 5 sty Asdsts Bt T N AlEol wA vhekd A5 LA As B
Ao Lo £AxAL = AL #9)Z Fo|BHE Foby  E A4olA ehdAgo] FrEE RS BT & ATk
7he] Fopn ﬂ]o]gyy}x](c1~c30) o}ur FojZo] &  Fig 72 1L F YA AolE €29, C30°] FAl
A 7ol dsiA 22wkl olel wE Aojs  daE Ao s Axpelrt. FYALR Aol=
o] sl EAs9). €299} C309] thg &4 Aol &4 Alol&o] AA|gta
thel Alo]E thA 9] A2 wjRol] &k Qg Alo]  UE sFFol AHET AoleEel Mol whet A A
Bo] gelo] BF & 44 ol HlHje] wape] obn ool ol SUFRAANE B S84 ol Bt
o] Husle AL Folatgint. AAGE T} sggee]  Ho] Aleld €298 C300] T £ Aol B Alel=
H)7} 4 Fol 71 2 994 S maaat Aojiel o A= EAIVE gl Ao HrHE.
C240] 0143 23 Alo]E Aol ¢bAAlo] BHrE W7V AL g AR sk, Y T 22 S
om 1 AFE Fig 59 2t QL el ofsf AlojEo] AMAN e AerhaL
Fig. 6& ZUH7HE AR5} AolBe] &4 wA 7S dto] 7319 AlolE C01~C047F sAlol &
TxA0 WE FAS eI Ao]E &4 A Ale]E A AE A5 UESSIL Fig 63} o] <13E A
o] XAl YEl F7F L AR 7o) IRAQ AW °lE C05%} AlolE Co7e] EHaord FH o] 3-8

109



Tt e el =g A A9d ATE, 2018

g 3l slof A Fusa el Bk = Ao meld

Aol oo gzl b 2 Hof Al B Al shek Al A% AEARE ohle HA
o Age] WASHA itk SANEE AR sk AlelE A &do] wfisty] wiiel stk Alute] Qo) nhe wgk
o] AN GA Hol wFe] T olF = ol M S DB3lela, &4 Aeled] w4 uAE 9
S Ao M2tk g AlolE o AR 7 T FHske] A 2
S A%F Ulgol s Aoz Bt
3L o] & flsto] AlolEe] vg &4l uig e
4. A= ANF3 B gl he BH o) A e Tew
FlolE &4 Al aefsfol & mpEAlg A8 ol w3
B AP E EFRCPEL, A5 Aol Ax Zs14el 4 @ PEsl BeE Ao AR,
So WA 7R Al el dulsly] slete] 7ol
&4 Akl es Abgeta ol we e oy
0 R E Rlg] Slalo] ST B, Aol 2 & References
& A EA B Es] A e o] A7)
7NFEES HESIY E A At =AsgiAe [1]1 H. H. Na, Y. H. Kim, S. Shin, “Analytical Method to
- - Determine the Dynamic Amplification Factor due to
(DAF)E 2,002 AFEsto] 483t Hanger Cable Rupture of Suspension Bridges”, Journal
AolE &4 A o2 e Aol mtttyE A of the Earthquake Engineering Society of Korea, Vol.18,
o123 Av d el Aa=E A No.6, pp.301-308, 2014.
G F 7N AlelEo] FAlol s P55 dAske] £4 DOL: https:/dx.doi.org/10.5000/EESK.2014.18.6.301
shodom, wake] ekdoe] Bn R = AES B9l [2] H. Gil, J. H. Hur, H. Kwon, “Cable Fire due to

Lightning and Repair of Seohae Bridge”, Korean Society

Skl

stttk of Civil Engineers Magazine, Vol.64, No.7, pp. 2016.
AolE &) k2 7P el a3 wjA] 7} [3] Korean Society of Civil Engineers, Design Guidelines

T} 2o Fe HAbthe] AX3El Ao]Bo] AA P2 fqr _Steel _Cable-Supported Bridges, Korean Society of

Civil Engineers, 2006.

ol WS %73 % oA Aol = oJako] 9= A . _

o MY 2dsht = <A g3l §l= A [4] PTI(Post-Tensioning Institute), “PTI  DC45.1-12:

S i) v &4 M de 277 o= Recommendations for Stay Cable Design, Testing and

o] 0 ZopA 7t ZORE A G Ao|Be| L4 Installation”, 4th ed., Arizona: PTI, Phoenix, 2001.

Y. H. Kim, H. G. Go, J. C. Kim, S. Shin, “Effects of
Cable Rupture on Dynamic Responses of a Concrete
Cable-stayed Bridge”, Journal of the Korea Institute for
Structural Maintenance and Inspection, Vol.16, No.3,
pp-84-91, 2012.

DOI: https://dx.doi.org/10.11112/jksmi.2012.16.3.084

[6] Y. Park, “A Study on the Dynamic Amplification Factor

B Mo rlo X
-

)
1o

o S L
N
3

=3
ot
<

T o] Aolge] EdEHE AES MR Au for the Evaluation of Cable Loss Effect in a
oo AE Ft Ao e wrel &4k ARt 2 Wy Cab}e-Stayed Brlflge”, Thesis of Master’s Degree, Seoul
National University, 2007.
o) WMakE BEAT T 3 L P T £

[7] Korean Society of Civil Engineers, Korean Highway
Bridge Design Code, Korean Society of Civil Engineers,

2008.
[8] MIDAS, Midas Civil [Internet]. MIDAS, c2018[cited
=3 2018 Jan. 8], Available From:
B AT wWEW Fo|Be] &4 s el w http://kor.midasuser.com/civil/ (accessed Jan. 8, 2018)

2k Eglo] 22Zo AXT) 2= 9) = = uk [9] S. L. Kirn, J. H. ChOi, D. H. WOH, T. H. Han, Y. L
& eAel T AR T 2l Ad FAel whE 9 Kang, “Change of Statical Behavior and Ultimate
3t AAZ &4 gv] o & 9S Ao FAkET) Capacity of Steel Cable-stayed Bridges after Cable

_ . Failure”, Journal of Korean Society of Steel
Aolg nge] #A 2 Fo5 iy oz £33 Construction, Vol.23, No.6, pp.747-761, 2011.
aEat ol e} 7] e wikl e X e @ 1w UCI: https://uci.or.kr/G704-000475.2011.23.6.010

QLA RN 1o RS =

& Ao A Aol 5 &2l e HET} o] Folxfof &

110



Z! 7} H(Ga Young Kim) -

o

ol
Y

020124 29 : FEUYEN FERAA
w135t} (FEHAh

02016\ 8¢9 : FHUEW EEA~
B35y} (Fshaah

020161 79 ~ @A : =AY

M = S(Dong-Woo Seo) [H3]

Ky

]

02008 59 : Bucknell Univ. E5
4TI} (7233 AAD
020131 29¥ : Northeastern Univ.
ERSEZT (F3T uhAh
l ~ A AT

111



