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Fig. 1 Fabrication of the specimens
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Tab.1 Index of specimens’ material performance

W AR AL 4 IR (Q235) R+ 125a T5#(Q235)
s 38 1
i L S 41 1 (N Pk b 1 Wb b
STJ1 WL .2—310X5 TR 17.4 R R
STI2 | MiMi:1—240%5 fy=294 N/mm* 22.3 f3=294 N/mm?* f,=269 N/mm?
STy3 | BEiA:—220X30%4 fu=414 N/mm?> 22, 6 Ju=447 N/mm?* Ju=425 N/mm’
P, A, P
Hk.2—250%5 E=2.03X10° MPa E=2.01X10° MPa E=2.03X10° MPa
STJ4 MR :1—240X5 Mk, 21.7 k%, K%,
Hukif 0=6 o=23% 8=23% o=18%
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Fig. 2 Arrangement of instructions and strain gauges Fig. 3 Instructions for loading of the specimens
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Fig. 4 Hysteretic curves of the specimens
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Experimental Investigation on Node Seismic Performance
of a New PEC Column-Steel Beam with T-shape
Welding Strengthened Connection

FANG You-zhen', GU Qiang', LU Sen-giang' ,» SHEN Xiao-ming®
(1. Jiangsu Key Laboratory of Structural Engineering, University of Science and Technology of Suzhou, Suzhou 215011, China;

2. Wuzhong Construction drawing Inspection Center of Suzhou, Suzhou 215128, China)

Abstract: In order to further investigate node seismic performance of new partially encased composite
(PEC) Column-Steel Beam with T-shape welding strengthened connection, 4 model specimens of 1 :
1. 6 scale were designed and fabricated by taking into account some parameters, such as axial
compression, PEC column layout and type of thin-walled cross section etc. Horizontal low cycle load
experiment was carried out, the steel yield or buckling and the phenomenon of concrete cracking and
collapse were observed and recorded for each tested specimen. Finally, load-displacement hysteretic
curve and failure mode of specimen was obtained. Based on experimental results, specimens’ global
behaviors were studied, including load-carrying capacity, node connection rotation stiffness
degradation, energy dissipation capacity and node force transfer mechanism etc. Results show that
PEC column cross section flange crimping can well improve concrete constraint in core area; PEC
column axial pressure increases the initial rotational stiffness of node; the two-step effect during
deformation process of forc reduces itsflexural bearing capacity and accelerates beam cross section
damage process. All tested pieces show good self reset effect. All failure modes of specimens are the
formation of plastic hinge of beam cross section near the end of the T-shape, which meets the seismic
requirement of “strong column, weak beam”. Above results are helpful to understand the seismic
performance of PEC column and steel beam node and may provide the references for specification
establishment and engineering application of PEC column-steel beam structure.

Keywords: innovative PEC columns; T-shape component welding strengthened connection; seismic

performance; experimental investigation; node force-transferring mechanism
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