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Abstract; Due to the influence of topography and traffic routes, small radius curved bridges with eccentrically
support piers and variable pier heights are widely used. Due to the irregularity of the bridge caused by the difference
in pier heights and the eccentric supports, a complex stress form of pressure-bending-shearing-torsion coupling in
the eccentrically support pier will occur. Taking an interchange ramp bridge as the engineering background, a
centralized hinge-fiber model based on nonlinear finite element software was constructed. The seismic vulnerability
of eccentrically compressed piers in two models was compared by adopting the incremental dynamic analysis
method. These two models include a model with the concave-type variable height piers(the CTVHP curved bridge )
and a model with gradient variable height piers (the GVHP curved bridge ). The results show that: in the small
radius bridge with eccentrically support pier and variable pier heights, the probability of torsional damage of the
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can provide a basis for similar bridges.

545 %
torsional damage. Therefore the arrangement of the CTVHP curved bridge should be avoided in seismic design, at

intermediate pier is higher. When the pier torsional damage occurs, the exceeding probability of each pier damage

level in the CTVHP curved bridge is greater than that in the GVHP curved bridge, which will lead to more serious

the same time, the seismic capacity of the intermediate pier should be enhanced. The research results of this paper

action of compression-bending-shear-torsion; seismic vulnerability analysis

Key words: curved bridge; eccentric surport pier columns; arrangement form of variable pier height; coupling
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Fig.3 Section diagram of the main beam cross-section
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Fig.6 Comparison between the response spectrum of the seismic wave and the target spectrum
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Table 3  Classification of the torsional failure damage level of the M pier
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Fig. 10 Comparison of vulnerability curves under different types of damage indicators
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