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Bridge Seismic Fragility Analysis Considering Random

Variable Correlations

LI Lifeng®, LI Huihui, XU Kaiduo, HU Sicong
(College of Civil Engineering, Hunan University,Changsha 410082, China)

Abstract; Combined with uniform design and response surface method and Nataf transformation,an al-
ternative seismic fragility analysis method, which can take the uncertainties of ground motions and struc-
tures as well as the correlations of structural random variables into account, was proposed. This study took
a continuous girder bridge as case-study. The bridge seismic fragility analysis was performed, considering
the dependence and correlations of structural random variables. Meanwhile, the seismic fragility analysis
and the accuracy of the response surface model affected by the correlations of structural random variables
were analyzed. The analysis result indicates that the proposed method can effectively take the correlations
of structural random variables into account. After considering the correlations of the structural random var-
iables, the established response surface can better fit the surface limit state function of structure, the proba-
bility failure of bridge in each damage state has a certain degree of reduction, and neglecting the
correlations of structural random variables may underestimate the seismic performance of the bridge.
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Tab.1 Parameters of structure random variables

SR A B BERAK BRE TRME
fowore/MPa SHEUGEZS 3447 0.20  41.364  27.576

€c,core SEGES 0.005 0. 20 0. 006 0. 004
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Tab.2 Correlation coefficient of structure random variables
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Ceuscover 0. 64 — 0.8 — 0.8 1
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Tab.3 Damage index of different damage status
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Tab.4 Comparison of response surface fitting coefficient on bearings between four methods
o G S A B W) o7 T DL R K
I H AP0 ) 7 T o 2 M 7 T F(E e S T 0 o 26 1 7 DL
AR A R B FEURXHE/ % REXHE/ %
N L5 R? 0. 946 4 0.951 4 100 100
(PSS R.? 0.933 5 0.929 1 100 100
Egstato) R? 0.992 6 0.988 5 104. 88 103. 90
SRR N R.? 0.981 4 0.984 6 105. 13 105. 97
35 B b 2R e R AR B LL R
Tab.5 Comparison of response surface fitting coefficient on piers between four methods
T GRS e 7 DL R AL
H B H S0 T FRUE 0 L T ST LT DL A FRAEZA LT 0L 2
R E R FEARTHE/ % FBUHXHE/ %
N B LEH R? 0.947 9 0.949 7 100 100
SR R,z 0.936 5 0.930 2 100 100
Edseat | R? 0.995 8 0.987 2 105. 05 103. 76
Pt bt R,? 0. 986 7 0.978 5 105. 36 105. 19

TE: R25 R 5351 i 7 TAT A 0LE 2R BORIME LE 300 2R 05 S50 RIAR v 2 0 17 1T 0 2R BOR X B 4001 25 18 5 R 25 SR 45 4 5 AR S P g o
INATTE VRS I GONE AR



LA

RN WK 5 SRS AR SR B R HURR S S o AT

125

F1E 4 AT < 0 % S AR A % ) 7 24 {0 v
ZENR L TG 2R B0 ThT S 55 A8 25 IS5 1 2 0k 6 vk
TEBLAH EE  ZIEA OGNS UG R R AU IEMLG
FRORIEINT 4% ~6%; [FM¥FL, lE 5 G H . 1F
AR RSO ) 23 ) 7 XA R A o 22 o, T 40 AR 4K
7T SR R AL S B S M BUAH L L 25 B AR
KME A RECR A EMA RECRA M T
496~506. I 5 B A5 S HOM GRS R S g or

1.0

— AFBIELH S H M
- — FIEEHSHMNE

5yt

0.8
PGA/g
()3 )i

1.0

A6

A2 R MR L T AU RO — E R LR 5 1.0
ST FWHAR SCT5 1% T 9 S P9 W) )V T R B e 40
AL LA FRAR 2 pR B 18T W] T T A 254 )
I AFAE.
4.2 MENEZEEEXEXNFRGESIRERZIT
LRGSR B IR RS A AL 1 2y 451 3 B
(SR o 1] T 25 I8 5 AN 5 IR S5 H 2 SO SR A L
AP G A M EE R Sk, AT 6 .

1.0

—— BB LH SRR R
- — FIEGMZHA

0.8

o
=

o
~

A% B

02

0.8
PGA/g

(b)igtE

LM BB KR R S B e R

Fig.6 The influence of correlations of structure random variables on fragility curves of bridge components
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