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Fig.2 Stress—strain curve of the concrete Fig.3 Stress—strain curve of the steel
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Tab.1 Effects of loading modes on the ultimate bearing capacity of arch bridge
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Tab.2 Effects of concrete strength of the arch ring on the ultimate bearing capacity of arch bridge
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Fig.5 Relationship between the concrete strength and the Fig.6 Load-displacement curves of different concrete
ultimate load coefficient of the main arch strength at the arch crown
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Tab.3 Effects of in—plane stiffness of the arch ring on the ultimate bearing capacity of arch bridge
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Fig.7 Influence of the in—plane stiffness on Fig.8 Load-displacement curves of different
the ultimate load coefficient in—plane stiffness at the arch crown
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Tab.4 Effects of rise—span ratio on the ultimate bearing capacity of arch bridge
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Fig.9 Relationship between the rise—span ratio and Fig.10 Load-displacement curves of different rise—span
structural ultimate load coefficient ratio at the arch crown
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Tab. 5 Effect of in—plane initial geometrical imperfections on the ultimate bearing capacity of arch bridge
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Tab.6 Effect of out—plane initial geometrical defect on the ultimate bearing capacity of arch bridge
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Fig.11 Relationship between the in—plane initial geometrical ~Fig.12 Relationship between out—plane initial geometrical

imperfections and structural ultimate load coefficient defect and structural ultimate load coefficient
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Parametric Analysis of Ultimate Bearing Capacity of Reinforced

Concrete Arch Bridges

Chen Dingshi , Hu Dalin , Hu Wei , Zhang Kai

(School of Highway, Chang’an University, Xi‘an 710064, China)

Abstract: Based on the space finite element model, this paper studies the effects of live load distribution, concrete
strength, in—plane bending stiffness, rise—span ratio and initial geometric imperfection on the ultimate bearing ca-
pacity of reinforced concrete arch bridges. The results show that concrete strength, in—plane bending stiffness and
the rise—span ratio are critical parameters to determine the ultimate bearing capacity of long span reinforced con-
crete arch bridges. It also maintains that the initial geometric imperfections would reduce the capacity of the struc-
ture with rather small degree of the reduction which can be ignored generally and within a certain range, the ulti-
mate bearing capacity of reinforced concrete arch bridge would be reduced when the rise—span ratio decreases. It
finds out that the influence degree of different rise—span ratio range is different.

Key words: reinforced concrete arch bridge; ultimate bearing capacity; load distribution; design parameter; para-

metric analysis
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