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Secondary hifurcation buckling behavior of elastic-plastic
arch under uniform load distribution

JuJinsan, Jiang Xiugen, Liang Zongmin, Chen Jie
(College of Water Conservancy and Civil Engineering, China Agricutural University , Beijing 100083, China)

Abstract The whole processes of ain-plane primary flexuosity and a secondary bifurcation flexuosity were traced by a
high-efficient tracing strategy. The elastic-plastic primary buckling load and the secondary bifurcation buckling load un-
der afull-span load distribution and the primary buckling load under a half-span load distribution were obtained. The
calculation results show that the secondary bifurcation flexuosity is always the most dangerous buckling type when the
arch is under afull-span load distribution for an elastic-plastic arch. The secondary bifurcation will always happen be-
fore the primary flexuosity. For a primary buckling load, the limit load carried capacity o the arch of 0. 23 ratio-span is
the biggest one under a half spanload distribution and that of the arch of 0. 1 rise-span ratio is the biggest under afull-
span load distribution. For a secondary hifurcation buckling load, the limit load carried capacity of the arch of 0. 1 rise-
span ratio is the biggest one under afull spanload distribution. Fnally the elastic-plastic limit loads carried capacities
o arch under afull and half spanload distributions were calculated and their mathematical models were induced for en-
gineering reference.
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Table1l Smplified formula for load carrying capacities of pri-
mary and secondary bif urcation flexuodty under uni-
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