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Fig.1 Comparisons of failure modes between CFDST and double skin hollow steel tubes subjected to
compression-bending-torsion
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Fig.3 Interaction stress p between outer steel tube and concrete in the section of mid-span
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Fig.4 Longitudinal compression borne by steel tube and concrete versus longitudinal strain
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Numerical Simulation of Concrete-filled Double Skin Steel Tube under
Compression-Bending-Torsion Loading

Huang Hong, Li Ting, Chen Mengcheng
(College of Civil Engineering and Architecture , East of China Jiaotong University , Nanchang 330013, China)

Abstract: Finite element method is adopted to analyze mechanism of the concrete-filled double skin steel tube
(CFDST) and concrete-filled steel tube (CFST) members. The outer steel tube of CFDST and CFST members
is square hollow section (SHS) , and the inner steel tube of CFDST member is circular hollow section (CHS).
This study finds that the ultimate bearing capacity of CFDST under combined compression-bending-torsion
load is in accordance with CFST, but the ductility of the CFDST is better. The interaction between steel and con-
crete in the corner is the largest in the cross section. The longitudinal loads born by steel tubes and concrete of
CFDST and CFST versus longitudinal strain relationship curves are substantially the same. The torque born by
steel tubes of CFDST is more than that of CFST, and the torque borne by sandwiched concrete of CFDST is less
than that borne by core concrete of CFST. The concrete bears 26% ~ 33% torque of the member due to the con-
straint of steel tubes and prevents the buckling of steel tubes.

Key words: CFDST ; CFST; compression-bending-torsion;; finite element
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Development of Composite Connection Techniques

Huang Zhichao', Chen Weida', Cheng Wenyu', Xue Shuguang', Lai Jiamei’®

(1. Key Laboratory for Conveyance and Equipment of the Ministry of Education, East China Jiaotong University, Nanchang
330013, China;2. School of Mechanical and Electrical Engineering, Nanchang University , Nanchang 330031, China)

Abstract: Developments of composite joining techniques are explored in this paper. It mainly discusses princi-
ples about the composite connection techniques, such as traditional mechanical joint, adhesive joint, stitched
joint, Z-pined joint, combined joint and cold rolling riveting. Meanwhile, related factors which influence the per-
formances of joint are introduced and the advantages, disadvantages and applicability of various joints are com-
pared. The results show that mechanical joint is mature and most widely used. Combined joint is the expansion
of mechanical joint, with stitched joint and Z-pined joint often used as auxiliary connection, adhesive joint be-
coming mature gradually. Cold rolling riveting has not been researched fully, so it has broad application pros-
pect in composite joint process. Different joints have the corresponding conditions and requirements, thus the
quality of joint performance involves many complex factors.

Key words: composite connection ; mechanical joint; adhesive joint;stitched joint
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