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RESEARCH ON METHODS FOR IMPORTANCE ANALYSIS OF RANDOM
PARAMETER IN BRIDGE SEISMIC DEMAND

SONG Shuai , QIAN Yong-jiu , QIAN Cong

(School of Civil Engineering, Southwest Jiao Tong University, Chengdu 610031, China)

Abstract: The seismic demand of bridge structures is affected by the randomness of the ground motion as well
as the random parameters of the structure. In order to analyze the importance level of each random parameter, the
importance analysis method is proposed to rank the random parameters involved in bridge structures. Based on
the nonlinear time-history analysis of structural random samples, the simply supported and continuous beam
bridge are taken as examples to show the calculation of variance-based importance measures and
moment-independent importance measures of each random parameter by Monte Carlo sampling and kernel
density estimation respectively. The results show that the importance rankings of random parameters are not the
same for the seismic demand of piers, abutments and bearings in medium or small span continuous girder bridges.
However, the parameters such as bearing shear modulus, mass of upper structure and damping ratio are ranked
high for the seismic demand of all components. Compared with local sensitivity analysis methods such as Tornado
graphic method, the importance analysis method can consider the influence of other random parameters in
studying the importance level of one variable, and its application is more reasonable.
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Fig.2 Calculation flow chart for variance-based importance
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Fig.4 Analytical model of continuous beam bridge
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Table 2 Importance ranking of random parameters
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