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Force transference mechanism and bearing capacity of connection
between composite CFST column and steel beam
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(1. School of Civil Engineering, North China University of Technology, Beijing 100144, China;
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Abstract: In order to study the mechanical behaviors of the new type of connection between
composite concrete filled steel tube (CFST) column and steel beam, the model of tensile beam
flange was obtained according to the analysis of experiment and finite element method (FEM).
Through analyzing force transference mechanism of vertical stiffener and anchorage plate, the
influence of connection configuration parameters on joints bearing capacity was investigated, and
some advices were proposed to improve the joint mechanical behaviors. Theoretical formula for
calculation of the load-bearing capability of this joint was derived from the model of tensile beam
flange and the calculation results were compared with the experimental results. The results show
that the tensile force from girder flange is mainly transferred by vertical stiffener and anchorage

plate, without considering the contribution of the steel tubes and concrete. This new type of joint
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with good force transference can easily achieve the anti-seismic design principle, namely strong

column-weak beam and strong joint-weak member. The error between experimental results and

theoretical calculation results ranges from 2. 16% to 4. 14% , which proves this model basically

correct but conservative. The research results can provide basis for further research of this new

type of joint and application in practice. 1 tab, 10 figs, 16 refs.

Key words: structural engineering; composite CFST joint; vertical stiffener; anchorage plate;

bearing capacity
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Fig. 1 Details of connection
2.1 ZHEREZEIRYIESS T
B [h) i W% ) A A % T R R A, IE R T
o Zﬁgzii CIAFTE A B FRAC T 5 SN, Sy S rp s T 32
” ] it SR BT W B AL B AR BN SR v AR T B
PEES T FEAR T 19 S S SRy n g k. R o )& 3
RP3 i g0 15 30 14 3 1 PG 5 i ey 2R RS A AR Al . T
ponaBak DL . B 25 5 1o U B A i B Tt B 4
ERLR M SBJ2-2 # AR AN EE 2 EE AT 5 SBI2-1 By k. iRER
REL MR rp 8 i) il A A A R R IR TR S R AR T B R

AR AR

| rp SRR
W hsann

B2 A HRIG o Hr R R

Fig. 2 Finite element model
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Fig. 3 Skeleton curves of west beam ends
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Fig.5 Free-body and Mises stress of vertical stiffener
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Fig. 6 Tension model of girder flange
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Fig. 7 Connections with anchorages for

concrete-filled square steel tubes
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Fig. 9 Partial tear of the column flange from the rib
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Fig. 10 Mises stress of anchorage plate
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