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Fragility Analysis of Continuous Rigid Frame Bridge with High Piers and Long Span
Subjected to Near-Field Earthquakes

SUN Yongjiang

(Gansu Lugiao Highway Investment Co., Ltd., Lanzhou, Gansu 730050, China)

Abstract: Near-field earthquakes are more destructive to the continuous rigid frame bridge with high piers and
long span. Based on a new-built continuous rigid frame bridge with high piers and long span, considering the
seismic demand probability of bridges under near-field earthquakes, this paper utilized OpenSees to analyze
the time history of the bridge. The structure response of the bridge under near-field earthquakes was obtained
by the nephogram method, and the vulnerability of the bridge under earthquake was analyzed based on the
curvature demand probability model of the structure. The results show that the probability response of curvature
demand of a continuous rigid frame bridge with high piers and long span is concentrated when the PGA is low,
and the probability response of curvature demand is reduced when the PGA is large. Under the action of near-
field rare and extremely rare earthquakes, the probability of serious damage and complete failure of bridge
piers is almost zero, and the bridge structure can be repaired in medium earthquakes and cannot collapse in
strong earthquakes.
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Figure 1 Elevation view of bridge(unit:m)
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Figure 3 Comparison of seismic response spectra
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Table 1 Curvature damage index of pier columns
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Figure 4 Response cloud of probability demand
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Figure 5 Vulnerability curve of bridge piers under

earthquake action
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