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Abstract. Factors influences the seismic safety of bridges are not only the earthquake intensity, but also
material strength, size and discrete distribution characteristics of bridge structure, these factors are not
uniquely deterministic but random. Traditional bridge seismic vulnerability analysis method is unable to meet
the requirements, which need to give full consideration to the randomness of the factors such as earthquake
and material. In order to more comprehensively and fully determine the vulnerability distribution and the
influence rule of bridge structure under the comprehensive influence of uncertain factors, aiming at the
shortcomings of the current structure seismic vulnerability analysis method, a method of compound stochastic
seismic vulnerability analysis based on incremental dynamic analysis and pushover analysis, which adopts
ANN and MC technology, is presented considering the randomness of structural parameters and seismic
response. The analysis steps are: (1) first, the characteristic statistics of the resistance and the random
seismic response of the random bridge structure are carried out; (2) on this basis, MC and ANN technology
are applied to carry out statistics of the transcendence probability of the bridge structure under different
damage states, and the composite seismic vulnerability curve of the bridge structure is drawn. The method of
composite random seismic vulnerability analysis reflects the seismic vulnerability of bridge structure

comprehensively from the perspective of full probability, and has the following characteristics: (1) the
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nonlinear analysis of the structure randomness by neural network simulation greatly improved the calculation

efficiency; (2) the momentum increment analysis by sufficient seismic wave considered the randomness of

earthquake intensity; (3) MC random sampling analysis method avoided the difficulty of finding analytic solution.

Key words: bridge engineering; compound stochastic seismic vulnerability; artificial neural network

(ANN) ; bridge seismic vulnerability; incremental dynamic analysis
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Fig. 1 Schematic diagram of compound stochastic seismic vulnerability analysis of bridge
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