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Elastic-plastic Ultimate Bearing Capacity of Steel Circular
Arches with Elastic Supports
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Abstract; Many arch structures are supported against other structures in practical engineering. The
constraint which is provided by the substructure is not perfectly rigid so that the constraint can be equiv-
alently replaced by horizontal spring and rotational spring. The parametric analysis of I-section circular
arch with horizontal and rotational elastic support is conducted by the finite element analysis software
ANSYS, considering the initial defects, geometrical nonlinearity, and material nonlinearity. The elastic-
plastic ultimate bearing capacity of the horizontal and rotational elastic support arch under different load
conditions and the support displacement of arch foot at limit state are studied in this paper. The existing
design formula are revised through a large number of finite element calculations.

Key words: circular arches;elastic-plastic ultimate bearing capacity;elastic supports



