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Study on static performance of steel plate
composite beams with plate-stud combination connectors

LIN Shangshun, HU Zu’ an, LIN Xin, XIE Guangdong
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: A plate-stud combination connector (PSCC) for I-beam-flat steel plate concrete combined T-beam
(SPCCT) is proposed, which is expected to improve the construction efficiency and convenience of steel plate
composite beams. To understand the stress performance of SPCCT with this type of connector, the static
performance test of one SPCCT beam was carried out; and the effect of PSCC on the stress performance of
SPCCT beam was investigated by using the experimentally verified ANSYS finite element model. Results show
that; the SPCCT beam has high load carrying capacity and plastic deformation capacity, and the test beam
finally shear failure pattern; compared with the SPCCT beam with bolted connections, the PSCC can increase
the ultimate load carrying capacity of the SPCCT beam with plate joists by 27.43% , and increase the ductility
performance by 214.02% , so that the ultimate load carrying capacity of SPCCT beam without plate supports is
increased by 10.97% , and the ductility performance is increased by 53.28% ; for the design of SPCCT beam,
the degree of shear connection at the steel plate should be greater than that at the upper flange of the I-beam.
The related research can provide reference for the popularization and application of SPCCT beam in practical
engineering.
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Fig.1 Schematic diagram of SPCCT beam construction
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Tab.1 Specimen design parameters

. N L YATEC TR/ %
o AT HA/mm  RBEMEIE/mn  BENE/A PIETEERE g e i %/ %
2 T2
T4 16 165 30 0.37
1.21 0.86 0.51
AR 10 330 32 0.17
£2 WHHEMLE WEFMECR o3 o 28, 55 90 28 58 iJ5 R a7 5

Tab.2 Mechanical properties of steel

KM t/mm  d/mm f,/MPa  f,/MPa E_/10° MPa
Wl 14 / 271.6  415.0 1.97
MR 12 / 324.2 423.7 1.92
R 4 / 330.4 427.3 2.00
&N / 12 3275 420.8 1.80
i A5 / 10 3352 425.0 2.00
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Fig.4 Displacement measurement point layout (unit: mm)
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Fig.5 Strain measurement point layout (unit: mm)
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Fig.7 Load-deflection curves
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