BALBR T
201348 7

M B K % % #A R P2 O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.41 No. 7
Jul. 2013

TEHE . 0253-374X(2013)07-0970-07

DOI:10.3969/j. issn. 0253-374x. 2013. 07. 002

HMAumEaRZMES

HEE, EF R, ETH

(FFRE TATRHREFESEZRE, EF 200092)

W, @3] A ANN (artificial neural network, A T it 2 &
BIRABNSE SRS BN, BERAES TSRS
FERLME R TR R R, KB SRR IR 4. R IDA
(incremental dynamic analysis, ¥ B #2987 L R 4
PR ST R RS0, SRR mAEE S PGA
(peak ground acceleration, 3, T I/ il 3 ) T 45 #4925 %4
R, MRS GBI RNLR. 5 45 R 308, F F ANN #3l4
MR 14 M T LA B E WA B 7E X R A e 1 REALEE
RO T, BHALET R 5 B s m.

K@ AL HEN; ATHEMYS; EXRT R
R

hES#ES: TU312.1 XEAREE: A

Cable-stayed Bridge Seismic Fragility Analysis
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Abstract; Computation work decreases dramatically when
resorting to artificial neural network (ANN) in analyzing the
randomness of structure capacity. The structure demand
probability distribution is obtained by using incremental
dynamic analysis (IDA) method. Based on the probability
distribution of structure capacity and demand, the failure
probability under each peak ground acceleration (PGA) is
calculated through Monte-Carlo sampling method. And the
fragility curves are drawn out. Analysis results indicate that
the computation work decreases dramatically due to the
employ of ANN to simulate the capacity distribution; and the
seismic fragility of cable-stayed bridge increases by taking the
randomness of structural capacity into consideration.
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Fig.1 Probability distribution of structure demand
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ReA 4 0. 000 396 0. 000 398 0.502 5
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Fig.7 The influence of structural capacity randomness on bridge seismic fragility
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Tab.3 The relative increment of P; of element 47 by taking randomness into consideration %
RS reh
0.1g 0.2g 0.3g 0. 4g 0.5g 0.6g 0.7g 0.8g
RIARAE 24. 592 13.534 8. 866 6. 258 4,608 3,487 2.69 2.105
T &5 16. 000 2. 863 2. 558 5. 209 6. 566 7.234 7.507 7.540
EERG 25. 621 7.141 1.918 7.156 10. 425 12,545 13. 940 14. 853

Al 26. 901 8. 020 1. 409 7.052 10. 716 13,218 14. 958 16.185
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