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Flexural Strength Evaluation of Steel Plate-Concrete
Composite Beam using Bolted

Myoung-Hwan Han, Byong-Jeong Choi’
Department of Architectural Engineering, Kyonggi University Graduate School

Abstract A steel-plate concrete composite beam is composed of a steel plate, concrete and shear connector to
combine inhomogeneous two materials. The steel plate is assembled by welding an existing composite beam. In this
study, new steel-plate concrete composite beam, called a SPC Beam, was developed to reduce the shear connector
and improve the workability. The SPC Beam was composed of folding steel plates and concrete, without a shear
connector. The folding steel plate was assembled using high strength bolt instead of welding. To improve the
workability in field construction, a hat-shaped Cap was attached to the junction with a slab. Monotonic load testing
under two points was conducted under displacement control mode. The flexural strength of the specimen for positive
moment and negative moment was calculated using the plastic stress distribution method. The test results showed that
the flexural strength of the new SPC Beam had 80% of the strength of a complete composite beam. In addition,
increasing the composite ratio was possible through clearance controls of the cap. In this study, the performance of
the SPC Beam was verified through additional experiments and analyses with the cross-sectional shape and cap as
variables, because the representative shape in the positive negative moment region is targeted.

Keywords : Steel-plate Concrete Composite Beam, Shear connector, Flexural test, Flexural capacity, Plastic Stress
Method
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Fig. 1. Shape of composite Beam
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Table 1. Result of two point loading test
Specimen (kNi%z " P (kN) (5@\/{) P (kN PJP, .. (73;1) (nle : Omax (mm) | 8,../6,
Positive 533 260 800 981.1 0.82 3.7 14.5 332 23
Negative 38.9 210 810 988.3 0.82 3.0 20.5 66.7 3.3
+ P, : Load at slip occurrence * Py : Yielding load * 0, : Displacement of slip occurrence * 6y : Displacement at yielding load point

. PmaX : Maximum load . K : Secant stiffness

. 4,

max
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