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The Reliability Analysis of the Cable Stayed Bridge
Considered to Correlation of the Random Variable
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Abstract

Developed is the new program that the reliability analysis can be performed more effectively
considering the correlation of structural members about the cable stayed bridge. This program is
formulated the stochastic finite element method suitable for the reliability analysis and the new safety
evaluation method is proposed which is different from the existing one by the deterministic method or
MCS response analysis. After conducting the initial equilibrium analysis of cable stayed bridges, the
stochastic finite element is formulated through the perturbation method and the reliability analysis
considering the correlation of stochastic variables is conducted. The results in various types of cable
stayed bridge show that the probability of failure considering the correlation is larger than the
non-correlation. The fan system is more stable than other systems at the structural response and the
probability of failure.
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Table 1 Mean and standard deviation of random
variable for cable staved bridge

% 5950-300m s 6950-300 m j Random variable Mean Std. D. |C.O.V(%)
) 829 (Harp Syerem? Girder 2.1x107 | 2.1x10° 10
E(tonf/m?) Tower 2.1x10° | 2.1x10° 10
Cable 20x10" | 2.0x10° 10
Dead load Girder 230 23 10
(tonf/m) Tower 5.181 05181 10
Girder 174 0.174 10
2
Alnt) Tower 066 0.066 10
Girder 283 0.283 10
m?)
A Tower 455 0.455 10
| s@50-300 m Posm | §950-300 m | Uniform
, 1 . (torf/m) 7.90 0.790 10
() % A 9 (Radiating System) Live load
~ Concentrated 648 6.48 10
] i . (tonf) ’ )
Fig. 1 Modelling of the Cable Stayed Bridge
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Table 2. Initial cable tension force (tonf)

Cable No. Type Harp Fan Radial
1 2949.31 - 2921.31 2890.72
2 2837.73 2497.82 2303.12
3 2321.30 1443.61 1123.21
4 2342.03 1477.48 1189.39
5 2486.31 2042.93 1836.55
6 3215.78 3292.59 3310.04
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Fig 2. Mean and standard deviation of vertical displacement at the girder
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Fig 3. Mean and standard deviation of horizonta! displacement at the tower
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Fig 4. Mean and standard deviation of axial force
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Fig 5. Mean and standard deviation of bending moment
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Fig. 6 Mean and standard deviation of cable tension force
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Fig 7. Reliability index and probability failure for AFOSM (member 13)
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Fig 8. Reliability index and probability failure for AFOSM (member 19)

BHFPLNEAR | DHP NONUNEAR
2000 1250 OFANUNEAR IFANNONUNEAR
BRADALUNEAR I PATIAL NONUNEAR;
1BEQD 100E0
w I l
E -4
b S scE® ]
Z 1ZEHD <
w
& g o=
2 ae0n =
2 2 e
w o
© sxe0r g
20
O0E+0 i

CASE1 (ASE2 CASE3 CASE4 CASES CASEG CASE7

Fig 10. Reliability index and probability failure for AFOSM (Cable 1)

Table 3 Correlation of random variables

Correlationcase Case 1 | Case 2 | Case 3 | Case 4 | Case 5 | Case 6 | Case 7
Tension = 025 | 025 = 075 | 0.75 =
Dead Load = 0.25 - 025 | 075 . 075
Live Load . - 025 | 025 . 075 | 0.75
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