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The suggestion of Steel Plate-Concrete Composite Beam Shape with
Bolts
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Department of Architectural Engineering, Kyonggi University Graduate School
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Abstract The steel-plate concrete composite beam is composed of a steel plate, concrete and a shear connector to
combine the two inhomogeneous materials. In general, the steel plate is assembled by welding an existing composite
beam. In this study, a new steel-plate concrete composite (SPCC) beam was developed to reduce the size of the shear
connector and improve its workability. The SPCC beam was composed of folded steel plates and concrete, without
any shear connector. The folded steel plate was assembled with high strength bolts instead of welding. To improve
the workability in field construction, a hat-shaped cap was attached in the junction with the slab. Monotonic two-point
load testing was conducted under displacement control mode. The flexural strength of the SPCC beam specimen was
calculated to be 76% of that of the complete composite beam by using the plastic stress distribution method and strain
compatibility method. The cap acted as the stud and accessory. The synthesis rate could be increased by controlling
the gap of the cap, and the bending performance could be evaluated by using the strain fitting method considering
the synthesis rate of the SPCC beam.

Keywords : Steel Plate-Concrete Composite Beam, Shear Connector, Plastic Stress Distribution Method, Strain
Compatibility Method, Flexural Strength, Moment-Curvature Relationship
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* Economic with concrete
composite effect

* saving of beam depth

* The form is unnecessary

Merit

* Saving of story height

* Steel quantity saving

* Fire-resistance covering
saving

* A lot of re-bar

* A lot of Fire-resistance

Demerit | covering

* Connecting process is
difficult

* Complex connection of
beam-column

* The difficulty of welding %

to the thin plate

(a) Cross-Section

(b) Planar figure (c) Assembling drawing

SPC A HE= 752
ne et Fig. 1. Assembling drawing of SPC beam
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(b) Gauge Location

Fig. 4. Setting of specimen & measuring equipmen
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Fig. 5. Configuration & dimension of specimen

(c) Bolted Joints (d) Cap & Rebar placing

Fig. 6. Detail of SPC specimen
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Table 2. Result of two point loading test

Specimen Elcff (k- mZ) PPR(kV) Py (kN) | P.

max

(kN)

P/Pmax Opp(mm) Jy(mm) O ax (TTUT2) 5max/§y

SPC 2.2x105 625 871

1,098

79 12 16.2 41 2.53

Ppp, : Load at non-composite behavior

Opg © Displacement at non-composite behavior — d
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P, : Yielding load

: Displacement of maximum load poi (5y

P, . : Maximum load

Eeff : Effective bending stiffness

: Displacement at yielding load point

1200 +
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I - Jk_[ Masimm Load

1000 1 Mg, - 933kNm D)
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Fig. 8. Load-Displacement Curve of SPC

(c) Local buckling

(b) Cracks of end section

Fig. 9. Failure Shape of SPC
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