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Finite element analysis of key-joints of arch-girder combination bridge

HUANG Guokai

( Department of Automotive Engineering, Fujian Chuanzheng Communications College, Fuzhou 350007, China)

Abstract; A concrete filled steel tube arch bridge with the main span of 85 m was taken as the research ob-
ject. The refined local model was established by using ANSYS to analyze the force on the arch abutment. Re-
sults show that the stiffness of the abutment of arch-girder combination bridge is relatively large. Under the
condition of the maximum bending moment of arch foot, the maximum deformation occurs at the lower edge of
dumbbell arch rib loading section, and the deformation value is only 4.3 mm. The overall stress analysis of
arch abutment shows that the structural stress is mainly compressive in the longitudinal direction of the bridge,
and the stress value is small. The interface between arch rib and arch abutment has a large stress change due to
the abrupt stiffness change, and the principal tensile stress is no more than 1 MPa. Except that the compres-
sive stress at the pre-stressed anchorage of the end beam is about 10 MPa, the absolute value of stress at other
parts is less than 1 MPa, which meets the requirements. In order to optimize the stress of abutment and avoid
local stress concentration, measures such as haunching and chamfering should be added to the structure.
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Fig.1 General layout of the whole bridge (unit: cm)
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Fig.2 Structure of arch rib section (unit: cm)
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Fig.3 Finite element model by MIDAS/ Civil
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Fig.4 Geometric dimensions and calculated loads

of the arch abutment model ( unit: cm)

Fx1 HETEH
Tab.1 Calculated loads of arch abutment

AR WH/kN  BYSi/kN 4/ (KN - m)
HeAh 15 416 416 22 422
E R i) 11 622 701 11 622
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Fig.5 Finite element model
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Fig.7 Principal stress trace of the concrete
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Fig.8 Stress nephogram of joints of the arch
abutment (unit; MPa)
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Fig.9 Principal tensile stress nephogram of arch

abutment concrete (unit: MPa)
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Fig. 11 Principal compressive stress nephogram of the
concrete filled tube (unit: MPa)
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