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Abstract : In this study, the advanced numerical algorithm is developed which can performed the static and dynamic
stochastic finite element analysis by considering the effect of uncertainties included in the member stiffness of steel
cable-stayed bridges and seismic load. After conducting the linear and nonlinear initial shape analysis, the advanced
numerical algorithm is the assessment tool which can performed structural the response analysis considering the static
linearity and non-linearity of before or after induced intial tensile force, and examined the reliability assessment more
efficiently. The verification of the developed numerical algorithm is evaluated by analyzing the regression analysis and
coefficient of correlation using the direct monte carlo simulation. Also, the dynamic response characteristic and coeffi-
cient of variation of the steel cable-stayed bridge is calculated by considering the uncertainty of random variables
using the developed numerical algorithm. In addition, the quantitative structural safety of the steel cable-stayed bridges
is evaluated by conducting the reliability assessment based upon the dynamic stochastic finite element analysis result.
Key Words : advanced numerical algorithm, static and dynamic stochastic finite element analysis, random variable,
reliability assessment, coefficient of correlation, structural safety
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Fig. 1. Reliability assessment using MCS method.
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Table Al, Section and properties of members for a steel cable—stayed bridge

: . Cross Section Elasticity Modulus Moment of Inertia Unit Weight
Section and Properties (mQ) (kN/mZ) (m‘l) (kN/m3)
. Side 0.9475 s 0.9475
Girder Center 04373 2.1x10 05544 785
Top 0.646 1.227
Middle 0.523 2.1x10° 0482 785
Tower Bottom 0.619 0.534
Pier 35.60 2.0x107 1254 25.0
1,234 <
5617, 18 0.00998 1.6%10 - 785
Cable 7,11, 12 0.00598
89,10 0.00426 16x10° - 785
13, 14, 15, 16 0.00762

Table A2, Parameters of random variables in probabilistic analysis

Random Variable Coefficient of Variation Distribution Type
Cross Section O‘OSO((g.igtfe;r(Ca:Se;Yower) Normal
Elasticity Modulus 0.060 Normal
Initial Tensile Force 0.100 Normal
Moment of Inertia 0.020 Normal
Earthquake Load 0.250 Log-normal
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