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Seismic Performance Evaluation of Horseshoe Tunnel Using
Non-linear Analysis

2 - Bz

Kim, Jung-Hyun - Park, Duhee

Aot E T 2HY, ALEd, Aot3a, ujdE 123 ARt 59 HH0E AREEI Qe <

2o F8 FxE°|th BHE 7R WX AA= A FRERT 52 9 Woton, iR il A

A= WA B35 a8ohA] g AA 9 AlSEH AT T2y Aot Ha e et X0 & Q8| AztehA &4
H 5 AUt A HofReioh A ZA] A oA Bdo] $83 JTZ st A= At
/5ol izt Festar Adgt B77F E7He st

o] AolA= BHEY Wz A= B7Iol7] s §4 A4t BHE 12 A4S 18y 4 A
g AEi7F B Q] whgol At °q°J*— = g eu= FHA ARtz et oy HAYSS YT
a7t Slet Bde] AR Al A2 ANt gg o] Z3gu]of whet 24| iRt of2] AF-EoA By
o] QltHHashash et al., 2001). O}X]U} QA ZGHE 8ot EAFEE Uehd 5= Sle &4A8= 7
2] o2 Aot webA 2 Aol A/dH|o] e HEY &S UrE}"“ T V= MEL &4

A5 ARFoIAH. AHEE fH RIS FAd FIYE Zo|de HAY AsS & BAY & Sl
Openseeso]d, SFHAHE ARESIAHLiu et al., 2013).

S
)
N
_o|L
K
1T
1o
<

ﬂllﬂl

l

Fig. 1. Numerical model
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Fig. 2. Response Characteristics by correlation P-M and Case
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Table 1. Damage states and Damage index
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c D at Definition of Material Damage index
ase amage state
e the damage strain (M/M, N/
None No damage - DI<0.8
Minor Tension crack Eeonerete > 0-00017 0.8<DI<1.4
Soft ground Moderat Element yield Zomerese >0.00L 14<DI<18
(Vs = 250m/s) oderate ement yie e, >0.002 4 < .
gconcrete >0.0033
Extensive Element collapse 1.8 < DI
Egpeer > 0-02
None No damage - DI<0.8
SHiff ground Minor Tension crack Epomerete > 0-00017 0.8 < DI<0.9
(Vs = 750m/s) Moderate Element yield Eomerete > 0-002 0.9 < DI<1.0
Extensive Element collapse Eeomerete > 0-02 1.0 < DI
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