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The Parametric Sensitivity Analysis on the Spatial Stability of
Through Catenary Concrete-filled Steel Tube Arch Bridge

Guan Wei

(Surveying and Designing Institute of Shanxi Province, Taiyuan 030006 ,China)

Abstract: To study the spatial stability of through catenary concrete-filled steel tube arch bridge and
the parametric sensitivity influencing the structural stability of this type of bridge, this paper employed
Midas/Civil 2012 finite element software to model a through catenary concrete-filled steel tube arch
bridge in Yuncheng. The bridge was in completed state and in completed operation. The results show
that the bridge arch rib structure has two kinds of instability states: in-plane instability and out-of-plane
instability. The out-of-plane stiffness of the arch rib is less than in-plane stiffness. The instability mode
of the arch rib structure is first manifested as out-of-plane bending instability of the arch rib. At the
same time, the parameters affecting structural stability, such as the connection form between arch ribs,
the wall thickness of arch rib steel tube, the number of single-side suspenders, the elastic modulus E of
concrete in arch rib cavity, the rise-span ratio f/L of arch rib, and the arch rib-arch axis coefficient m,
are compared and analyzed, and the sensitive parameters affecting structural stability are obtained,
which can be used for similar bridges in structures.

Key words: beam-arch combination continuous girder bridge;catenary arch axis;spatial stability; ei-

genvalue;instability mode



