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Experimental study on collapse mechanism of interstory substructure of PEC
column—steel beam composite frame with
welded T-stud strengthened connection

FANG Youzhen, WANG Yuxi, NIU Rongbin, SUN Guohua
(Jiangsu Key Laboratory of Structure Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: To investigate the collapse mechanism of innovative PEC column—steel beam composite frame with welded T-stub
strengthened connection, a 1:2 scale test specimen of inter-story substructure was designed and fabricated. The test of the specimen
was conducted under low-cycle reserved loading to study its seismic performances, including the hysteretic property, loading carry-
ing capacity, lateral stiffness degradation, energy dissipation and failure mode. Test results indicated that the stiffness of connection is
strengthened and the design target as plastic hinge forming location away from beam end is achieved by welded T-stud connection;
the force-transfer mechanism of concrete equivalent strut in the panel zone is captured due to pre-tension penetratingbolts and t-stub;
the lateral stiffness is evenly distributed along the height of the specimen lead to the ideal inverted triangle pattern of flexure-shear
type for the specimen; the failure mode occurred primary induced by the plastic hinge of beam near end of T-stub, and interstory drift
and connection rotations all surpass the drift limit(1/30) of maximum consideration earthquake, while the load-carrying capacity is
not descending obviously, and correspondingly the specimen owns excellent collapse prevention capacity.

Key words: Innovative PEC column; welded T-stud strengthened connection; interstory substructure of composite frame structure;
low-cycle reserved loading test; collapse mechanism
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Fig.1 Design of the specimen
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Fig.12 Hysteretic dissipated energy of the specimen
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