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Experimental research on seismic behavior of irregular interior joints in RC frame
structure

WU Taol, XING Guohual, LIU Boquan?, BAI Guoliang?, HUANG Hual

1.School of Civil Engineering, Chang’ an University, Xi’ an 710061, China;
2. School of Civil Engineering, Xi’ an University of Architecture & Technology, Xi’ an 710055, China

Abstract:

According to the experimental investigation on ten 1/3-scale RC frame specimens with irregular interior
joints under low cyclic reversed loading, the failure process and failure patterns were obtained. The
failure characteristics, mechanical behaviors of the irregular interior joints such as the load
displacement hysteretic loops, rigidity deterioration and energy dissipation were analyzed. The
experimental study was conducted focusing on the effect of joint core dimensions, hoop percentage
and axial compression ratio on seismic behavior of irregular interior joints. Test results indicate that the
first crack appeares in the minor core(determined by the low beam and the top column), and the final
failure appears in the large core(determined by the high beam and the bottom column). The critical
crack load is quite same value as the ultimate load of the irregular interior joints. The load
displacement hysteretic loops of low beam and high beam are quite different each other, the hysteretic
loops of all the high beams show a reversed S-shape exhibited sever pinching with little energy
dissipation. On the contrary, those of the low beams show a hooked end shape with improved energy
dissipation. The seismic behavior of the beam-column joint subassemblage is significantly influenced by
the dimensions of low beams, and this poor behavior of the beam-column joint subassemblage is due
to formation of the diagonal tension cracks within the joint core region, inadequate confinement to the
concrete and the significant bond deterioration along the beam bars through the joints. The reinforcing
details of the test specimen, which are designed under the guideline of current codes, can not preserve
the structural integrity and satisfy the strong joint demand.

Keywords: frame structure irregular interior joint pseudo-static test seismic behavior hysteretic
loop.
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