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Figure 1 Diagram of the example bridge (m)
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Table 1 Damage index and uncertainty of different bridge components
e B w2 4 J A SEA IR

45 A 5. a 5. 5. 5. a 5. 5.
VBB 1. 000 0. 246 1.199 0. 246 1.482 0.472 4.482 0.472
2" BB 1.000 0. 246 1.203 0. 246 1.276 0.472 4.276 0.472
3HEIL 1. 000 0. 246 1.203 0. 246 1.259 0.472 4.259 0.472
AR 1. 000 0. 246 1. 198 0. 246 1. 485 0.472 4. 485 0.472
SHRIEL 1. 000 0. 246 1.200 0. 246 1. 456 0.472 4. 456 0.472

ZE A 0. 037 0. 246 0. 104 0. 246 0.136 0.472 0.187 0.472

& A 0.025 0. 246 0. 050 0. 246 0. 100 0.472 0. 150 0.472
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Figure 2 Hysteretic curve comparison
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Table 2 Damage status index of pier

R IR TN 15 I8 4 )
Tt My < ey
L= €k i) Moy S Mg < M
S 4 Mooy S oy < oy
)T A Hoy S My < Mo
58 IR Moy = e,
1.0 1.0
038 038
g 0.6 go.é
%0.4 %0 4 /
02 02

0702 04 06 08 10 0 0904 05 08 10

SA/g SA'g
() l'HF (b)3HFi
1.0
0.8 —— B
¥ . 5
% 0.6 rh &5
504 e TEEH
0.2
—= SERIR
0 02 04 06 08 1.0
SA'g
(0)5"Hr i

B4 HrEhE S

Figure 4 Seismic fragility curve of the pier
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Figure 5 Seismic fragility curves of the pier in different damage states
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Table 3 Damage status index of support and abutment
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Figure 6 Seismic fragility curves of the abutment
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Figure 7 Time varing fragility curve of pier
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Figure 8 Seismic fragility curves of the bridge system in different damage states
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Figure 9 Seismic fragility curves of the bridge system and each component in different damage states
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Seismic Fragility Analysis of Multi-span Continuous Girder-rigid Frame Bridges

LIANG Yan, ZHANG Zhuohang, BAN Yayun, WANG Yan

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to study the seismic fragility of multi-span continuous girder-rigid frame bridges, based on
OpenSEES platform, a non-linear seismic response analysis model of the actual bridge was established. Through in-
cremental dynamic analysis, fragility curves of bridge components such as piers, supports, and abutments were es-
tablished. Time-varying seismic fragility of piers of key anti-seismic components of bridges in the whole life cycle
was analyzed. The failure probability of bridge structure system was estimated by boundary method, and system fra-
gility of bridges was studied as an example. The analysis results showed that in the same damage state, 1% and 4*
piers were more likely to be damaged, followed by 5" piers, and 2" and 3" piers had the least probability, as to the
pier height, material strength and restraint of pier crest all affected its fragility. The bearing at abutment was more
likely to cause damage than the bearing at pier; the slope of the fragility curves of the two abutments was larger,
and there was no significant difference in their probability of the same damage. The probability of slight, medium
and serious damage of pier increased significantly after endurance damage in the whole life cycle, moderate damage
state beyond the probability increased by 3. 1%, 11.3%, 20.9%, 29. 1%, 34. 1%, respectively, and severe dam-
age state increased by 3.9%, 13.5%, 25. 1%, 33.4%, 35.4%, respectively. Bridge systems were more fragile
than individual components, and using the fragility of a single component to evaluate the fragility of the bridge could
overestimate the seismic performance of the bridge.
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