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ABSTRACT

Even though the precast concrete beam systems with the welded steel plate
connection have been widely used in building construction, studies on their structural behavior
and design method are limited. The limitations may affect function safety of the connection.
Therefore, this study investigates the structural behavior, the factors affecting the load capacity
and the failure behavior of the connection. The investigations are conducted through the
experiments and the finite element analysis. The 7 experiments used in this study include cast-in-
place concrete main beams with a cantilever beam and concrete main beams connected with a
cantilever beam by the welded plate. Cross sections of the experiments are 150x300 mm’ and
200x400 mm’ with length of 1600 mm. Thickness of the welded plate are 4 and 6 mm. Cross
sections of the plates are same as cross section of the corresponding cantilever beams. The plate
of the main and cantilever beams are welded on their four sides to provide the connection. The
finite element models are 22 sets of the main-cantilever beams. The parameters used in this study
are beam cross sections, steel reinforcement sizes and thicknesses of the welded plates. The
failure types are found at the joint between the plate and the steel reinforcement, and at the steel
plate edge with an arched behavior before its failure. Load capacities of the connections depend
on the three parameters. However, the thicker plates provide the higher load capacity which may
close to the capacity of the cast-in-place beam. This study also proposes simply design equations
of the load capacity for failure cases of the reinforcement welding, the reinforcement yielding and
the plate-edge yielding. The proposed design can apply to the plate connection which is normally

used.

Keywords : reinforced concrete beam , plate connection , failure behavior , design equation ,

finite element model
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6 BMI 16-4 | 150x300x1600 12 16 4
7 BM1 16-6 150x300x1600 12 16 6
8 BM2 12 | 200x400x1600 12 12 mumderiioio)
9 BM2 16 | 200x400x1600 12 16 Mumderiioio)
10 BM29-4 | 200x400x1600 12 9 4
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