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The Stochastic Finite Element Analysis and Reliability Analysis
of the Cable Stayed Bridge Subjected to Earthquake Load
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Abstract

Considering the effect by uncertainty in the structures, it is reasonable that the safety examination has to be performed by
using method of reliability evaluation. Therefore, in this study, program is developed which can perform the reliability analysis or
the dynamic response analysis more efficiently by formularizing the stochastic finite element analysis suitable for the existing
reliability analysis about the cable stayed bridge suffering the seismic loads. Based on this program, the characteristic of dynamic
responses is analyzed quantitatively by examining the average, the standard deviation and the coefficient of variance about the
displacement, the resistance and the tension of cable according to the random variables. and the safety of cable stayed bridge is
evaluated by examining of reliability index and failure probability

keywords : SFEM(stochastic finite element method), random variables, reliability analysis, reliability index,
failure probability
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E 5 Mean and standard deviation of the member
force (tonf, tonf -m)

Member force
Member No. Axial force |Bending moment
Mean 186.06
1 | Std. deviation 7.7680 -
Cable C.0.V(%) 4.1749
Mean 180.04
17 | Std. deviation 6.0024 -
C.0.V(%) 3.3339
Mean 848.68 1612.6
42| Std. deviation 36.269 106.57
Girder C.0.V(%) 4.2735 6.6085
Mean 591.19 3356.3
53 | Std. deviation 24.169 96.555
C.0.V(%) 4.0882 2.8768
Mean 1295.6 1551.9
85| Std. deviation 57.467 55.420
Tower C.0V(%) 4.4356 3.5711
Mean 1298.3 1212.6
87 | Std. deviation 134.24 152.73
C.0.V(%) 10.340 12.595
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E 6 Initial cable tension force (tonf)

Cable No. | Cable tension Cable No | Cable tension

1 284.329 10 182.353
2 258.640 11 107.852
3 237.618 12 150.895
4 219.120 13 167.433
5 200.128 14 180.392
6 177.696 15 200.841
7 334.013 16 241.770
8 52.969 17 244.387
9 61.498 - -
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Member No. | Reliability index (8 | Failure probability (P9
1 5.406 3.213E-8
Cable
17 5.451 2.498E-8
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53 3.181 7.349E-4
85 4,725 1.149E-6
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