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HYSTERETIC BEHAVIOUR OF REINFORCED CONCRETE INTERIOR BEAM-COLUMN JOINTS
UNDER EARTHQUAKE LOAD REVERSALS
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ABSTRACT

Lateral reinforcement in a joint resists shear, developing the truss
mechanism with bond forces along the beam and column bars, and confines
the joint core concrete. However the bond deterioration along the beam
reinforcement passing through a joint is dinevitable for reinforced
concrete moment resisting frames designed according to the weak-beam
strong-column concept. Consequently, the truss mechanism disappears.
Then, the change of role of the joint lateral reinforcement with the bond
deterioration along the beam bars was studied by the test, and the
required amount of the lateral reinforcement for confinement of the joint
core concrete was indicated.

Four plane interior beam-column joint specimens were tested, varying
reinforcement details (ties or hoops) and the amount of lateral
reinforcement (0.35%Z or 0.88%) in a joint. Legged ties were used to
identify the strains associated with shear resistance and those
associated with confinement of joint core concrete.

Bond deterioration along the beam reinforcement was developed after
a story drift angle of 1/100 rad under cyclic load reversals. Joints did
not fail in shear up to a story drift angle of 1/25 rad although the
joint shear stress reached as high as 0.3 fc' approximately.

Forces(F;) in legged ties parallel to the loading direction within a
joint, attri%uted to the shear resistance and the confinement of joint
core concrete, were almost constant after a story drift angle of 1/100
rad. On the other hand, forces(F,) in legged ties orthogonal to the
loading direction only derived from the confinement effect increased.
Note that the forces (F,-F.) contribute to resisting joint shear. Shear
resistance of lateral reinforcement due to the truss mechanism decayed
after a story drift angle of 1/100 rad, corresponding to the bond
deterioration along the beam reinforcement, and the principal role of the
joint lateral reinforcement became to confine the cracked joint core
concrete. Half amount of lateral reinforcement in a joint contributed to
carrying Jjoint shear irrespective of the amount before the bond
deterioration along the beam bars. The bond forces along the column
reinforcement within a joint, moreover, decreased after a story drift
angle of 1/75 rad because the truss mechanism diminished gradually.

Legged ties and the portions of hoops orthogonal to the loading
direction did not yield up to a story drift angle of 1/50 rad. Therefore,
the amount of the lateral reinforcement of 0.35 7% is sufficient to
confine the joint core concrete.
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