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Abstract : To clarify the effects of two reinforcement measures—namely, concrete filling in the chord and the arrangement of
studs in the chord—on the fatigue performance of N-joints, a four-span through concrete-filled steel tubular (CFST)

arch bridge was used as the object of study. A full bridge model was established, and fatigue analyses were conducted
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Keywords:

to identify the most unfavorable N-joint under stress. Solid finite element models of circular hollow section, CFST,
and CFST with studs N-joints were established to compare the stress performance among the three joint types. The
mechanisms underlying the differences in fatigue performance of these joints were discussed. Additionally, the
optimization of stud arrangement for N-joints of CFST with studs was carried out. The results show that the N-joint
finite element analysis model has significant reference value and the calculation results are conservative. The vertical
stiffness of the circular hollow section is not the main factor affecting the hot-spot stress distribution; rather, the in-
filled concrete is the key factor that changes the hot-spot stress distribution of the circular hollow section N-joint. The
effective restriction of radial deformation of the chord by concrete filling effectively alleviates the stress concentration
phenomenon caused by insufficient stiffness of the chord. Built-in studs enhance the interaction between the concrete
and chord, reducing the hot-spot stress value of the circular hollow section. The most reasonable parameters for stud
arrangement is as follows: the stud spacing arrangement rate (7) is 0.45, the stud diameter rate () is 0.026, and the
stud length rate () is 0.13. The CFST N-joint with studs demonstrates optimal fatigue performance under different
reinforcement measures.

concrete filled steel tubular N-joint; stud arrangement ; fatigue performance; hot-spot stress; finite element analysis;
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Fig.1 Finite element analysis model of the bridge
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Fig. 4 Finite element model mesh generation
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