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Finite element analysis of CFSST-dogbone steel beam sleeve joint

SUO Nan', QIN Jinghan', WANG Liang”. ZHOU Xiaolong®
(1. Qingdao Energy Design and Research Institute Co. ,» Ltd. » Qingdao 266024, China;
2. School of Architecture and Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: To study the seismic performance of a new concrete-filled square steel tube (CF-
SST)-dogbone steel beam sleeve joint, the joint was numerically simulated using the
ABAQUS finite element software. After verifying the accuracy of the modeling method, the
stress and plastic distribution of the joint were analyzed, revealing the transmission path and
failure mechanism of the joint. Based on this, the influence laws of the cover plate thickness
and length, the length and weakening dimensions of the dogbone section on the seismic per-
formance of the joint were further analyzed, and construction suggestions were proposed.
The results show that the new dogbone steel beam sleeve joint effectively moves the plastic
hinge outside to the dogbone weakened beam section through its construction form, and the
node area remains in an elastic state, which meets the seismic design concept of “strong col-
umns and weak beams, strong nodes and weak members.” The compressive and tensile
forces are transmitted through the beam flange, cover plate and sleeve, etc. in sequence into

the node core area, the shear forces are transmitted through the beam cover plate, shear con-
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nection components and sleeve, etc. into the node core area, which has the advantages of
clear transmission path and reliable transmission. It is suggested that the cover plate thick-
ness be 0. 78-1. 00 times the thickness of the beam flange, and the cover plate length be 1. 8-
2.0 times the width of the beam flange, the length of the dogbone section be 0. 66-0. 93
times the width of the beam flange, and the dogbone weakening dimensions be 0. 55-1. 67
times the thickness of the beam flange.

Key words: concrete-filled square steel tubes;dogbone steel beam;sleeve joint; earthquake re-

sistant behavior;finite element analysis
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