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Shear Strength of Beam-Column Joints
Using High-Strength Concrete
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ABSTRACT

Under severe lateral loads, ductile moments-resisting reinforced concrete frames will
be subjected to large loads and displacements. Thus, large deformation and shear stress
are occurred at the beam-column joints which are the most critical region in ductile
moments-resisting system.

The purpose of this study was to investigate the shear strength of beam-column
connection using high strength concrete. Four subassemblies were designed 2/3 scale of
real structures and tested . The obtained results are as follows.

1) The transverse beams increase the shear resistance and ductility of joint, 2) The
slab was contributed to increase of the flexural capacity of the beam, but was not
contributed to increase the joint ductility under cyclic loads. 3) The shear stress
factors, 7 given by the ACI code would be modified in evaluating the shear strength of
beam-column joints of frame which were constructed with high-strength concrete.

Keywords : high-strength concrete, beam-column joint, shear stress
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(a) plan views

Fig. 1 Plan and elevation view of prototype structure
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Fig. 2 Reinforcement details of Specimen(BCBS Type)
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Table 2 Concrete properties

fo. (kgf/cm® | E: (tonf/cm®) Poisson’s ratio

641 298 0.203
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D10 1.83x10°| 3.943 | 1938 | 5,971 17.5

D 16 1.98x10°| 4,554 | 2190 | 6.608 16

D 19 1.89x10°| 4,223 | 2197 | 5,926 19.1
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Fig. 3 Loading Setup
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(d) HBCBS

Fig. 4 Final failure mode of specimens
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Fig. 5 Load versus displacement of specimens
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Fig. 6 Strength degradation of specimens
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Fig. 7 Stiffness degradation of specimens
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Table 4 Comparison of measured shear strength with
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Fig. 9 Joint shear stress factor versus concrete strength
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