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A Comparative Study on Seismic Fragility of RC Slab Bridge Considering Aging
Effect of Components

Hyojoon An', Ki-Tae Park?, Kyu-San Jung®, Yu-Hee Kim®, Jong-Han Lee’”

Abstract: In recent years, large-scale earthquake activity has occurred in Korea, and thus public interest in earthquakes is increasing. Accordingly,
the importance of seismic performance management of structures is emerging. In particular, the collapse of a bridge, one of main road facilities, directly
leads to many casualties. Therefore, engineers need to evaluate the seismic fragility of the bridge and prepare for the earthquake event. The service
life of these bridges has been over 30 years, which requires a study on the aging effect on bridges. In this study, seismic analysis of the target RC slab
bridge was performed considering the aging effects of each component of the bridge. Components of the bridge included pier and bearing, which
dominate the seismic response of the bridge. The seismic performance of the bridge was evaluated using nonlinear static and dynamic analyses. In
addition, the limit state and dynamic response of each component were used to evaluate the seismic fragility according to the aging of each component.
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Table 2 Summary of the yield and ultimate displacements (units: mm)

Displacement limit states Original Aged

Yield displacement

87.0 75.0
D)

Ultimate displacement

280.0 210.0
D)
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Table 3 Summary of ground motions

Magnitude PGA

Name Record ‘? ) )
BO1 Simulation, hanging wall 6.5 0.12
BO2 Simulation, hanging wal 6.5 0.07
BO3 Simulation, foot wall 6.5 0.14
BO4 Simulation, foot wall 6.5 0.11
BO5 New Hampshire, 1982 43 0.58
BO6 New Hampshire, 1982 43 0.32
BO7 Nahanni, 1985 6.9 0.09
BOS8 Nahanni, 1985 6.9 0.08
BO9 Nahanni, 1985 6.9 0.06
BO10 Nahanni, 1985 6.9 0.07
BO11 Nahanni, 1985 6.9 0.13
BO12 Nahanni, 1985 6.9 0.14
BOI13 Saguenay, 1988 59 0.20
BO14 Saguenay, 1988 59 0.29
BO15 Saguenay, 1988 59 0.52
BO16 Saguenay, 1988 59 0.25
BO17 Saguenay, 1988 59 0.18
BO18 Saguenay, 1988 59 0.23
BO19 Saguenay, 1988 5.9 0.18
BO20 Saguenay, 1988 5.9 0.27
BO21 simulation, foot wall 6.5 0.32
BO22 simulation, foot wall 6.5 0.36
BO23 simulation, foot wall 6.5 0.34
BO24 simulation, foot wall 6.5 0.24
BO25 simulation, foot wall 6.5 0.29
BO26 simulation, foot wall 6.5 0.31
BO27 Nahanni, 1985 Station 1 6.9 0.25
BO28 Nahanni, 1985 Station 1 6.9 0.24
BO29 Nahanni, 1985 Station 2 6.9 0.17
BO30 Nahanni, 1985 Station 2 6.9 0.21
BO31 Nahanni, 1985 Station 3 6.9 0.38
BO32 Nahanni, 1985 Station 3 6.9 0.39
BO33 Saguenay, 1988 5.9 0.57
BO34 Saguenay, 1988 5.9 0.78
GJ1 DKJ Station 5.8 0.09
GJ2 MKL Station 5.8 0.28
GJ3 USN Station1 5.8 0.40
PHI CHS Station 5.4 0.02
PH2 DKJ Station 5.4 0.05
PH3 USN Station2 5.4 0.28
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Table 4 Summary of the maximum displacements for the pier and
bearing (units: mm)

Max. displacement  Casel Case2 Case3 Case4
Pier 11.2 15.7 11.2 15.7
Bearing 70.2 71.8 70.2 71.8
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Fig. 6 Dynamic responses of the original and aged bridges:
(a) Response of the pier (b) Response of the bearing
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Table 5 Definition of Limit states for bearing

Shear strain(y, %)
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Moderate 100 76
Extensive 200 153
Collapse 300 230
10
—— dlight
=== Moderate
—= Extensive
(LR HE Collapse
=
o 06
=
o
3
S 0.4
(=
oz
o0 ST L bl S s
000 0.25 050 0.75 100
PGA.g
(a)
10
—— Slight
—==- Moderate /
—= Extensive
084 ... Cullapse

Probability, %

(b)
Fig. 8 Fragility curves of the aged bridges: (a) Pier (b) Bearing
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