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Seismic robustness analysis based on redundancy theory of
continuous skewed girder bridges
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Abstract; Taking a three-span continuous skewed girder bridge on a highway as the research object, OpenSees
software was used to establish the full-bridge finite element model with different skew degree. The structural
capacity spectrum curve was obtained by pushover method, and based on seismic redundancy theory, the effect of
skew degree on the redundancy demand ratio r for a three-span continuous skewed girder bridge was analyzed. The
structural seismic fragility curve was determined by a incremental dynamic analysis (IDA) method, and the
influence of skew degree on the anti-collapse reserve coefficient Ry was studied on basis of seismic robustness
theory. Results show that the redundancy demand ratio r and the anti-collapse reserve coefficient Ry decrease with
the increase of skew degree, and there is a good linear correlation between the two indexes, which shows that the seismic

robustness and seismic performance of the continuous skewed girder bridge could be evaluated by the redundancy theory.
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Fig. 1 Calculation chart of redundancy requirement index
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Tab. 1 Influence of slope on redundancy demand ratio r
K5 R, © r
CSBo 5.293 2.267 1. 587
CSB15 4. 77 2. 060 1. 433
CSB30 4. 570 1. 975 1. 345
CSB45 4.404 1.902 1. 295
CSB60 4.372 1. 865 1. 217
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Tab. 2 Collapse resistance coefficient CMR

25 Si(T)son/g  alT)Ex Reu

CSBO 0.951 0.184 5. 155
CSB15 0. 822 0. 184 4. 449
CSB30 0. 753 0. 181 4.135
CSB45 0.735 0.181 4.024
CSB60 0. 682 0. 180 3.778
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