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Seismic behavior of assembled monolithic beam-column exterior joints with
beam longitudinal rebars anchored by heads
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Abstract; To study the seismic behavior of assembled monolithic beam-column joints, quasi-static tests of one
precast exterior joint PEJ1 with the shear failure of joint core area and one precast exterior joint PEJ2 with the flexural
failure of beam fixed end were carried out. For the specimen PEJ1, core area hoops yield first and the core concrete
fails in shear mode obviously. For the specimen PEJ2, concrete of beam fixed end crushes and beam longitudinal
rebars yield while core area hoops don’t yield. The two specimens both fail in the expected failure modes. The
hysteretic loops of the two specimens have a certain extent of pinch while the specimen PEJ1 shows a slightly larger
extent of pinch. The skeleton curve of the specimen PEJ1 declines rapidly after peak load. The measured load-carrying
capacity of the precast joints, which fail in shear mode in the joint core area and flexural mode at the beam fixed end,
respectively are 1.30, 1.26 times as large as the calculated capacity according to the formulas in the current design
code. The equivalent ultimate drift ratios of the two specimens are 1/28 and 1/22. The specimen PEJ1 is dominated
by deformation of the beam at the peak point and shear deformation of the core area at the ultimate point. The
specimen PEJ2 is dominated by deformation of the beam during the whole experiment while the contribution of shear
deformation of the core area is less than 5%. The anchor failure of the beam longitudinal rebars does not occur. In the
precast exterior joints with different failure modes, utilizing heads to anchor beam longitudinal rebars is feasible.

Keywords; composite RC beam-precast column monolithic exterior joint; post-casting core area; beam longitudinal

rebar anchored by head; rebar spliced by pressed sleeve; seismic behavior; quasi-static test
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Tab.1 Main design parameters of specimens
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Fig.1 Geometric dimension and details of specimens
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Tab.2 Measured concrete cubic compressive strength f,, . and

applied axial force N

fowm/MPa
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RE BOX RE

PEJ1 300 636 422 0.61 1460 0.24

PEJ2 435 560 460 0.61 1295 0.4
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Tab.3 Measured strength of reinforcements
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20 436 591 2 180
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Fig.2 Test setup and layout of displacement transducers
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Fig.3 Crack patterns and failure modes of specimens
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Fig4 Mechanical calculation model for exterior beam-column joints
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Fig.5 Equivalent column shear force-equivalent storey drift (V,—A_) curves of specimens
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Tab.4  Test results of specimens at various states
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Tab.5 Secant stiffness of specimens at various states kN - mm™'
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PEJ1 10.1 10.4 10.3 6.0 5.8 58 56 49 52 27 26 26
PEJ2 85 9.1 88 45 40 43 20 1.5 1.7 1.2 1.1 12
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Fig.6  Secant stiffness-equivalent storey drift curves
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Fig.7 Energy dissipation-storey drift and equivalent damping coefficient-equivalent storey drift curves
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Fig.8 Layout of reinforcement strain gauges of specimens
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Fig.9 Beam longitudinal rebars strain-loading level curves of specimens
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Fig.11  Average curvature profile along the beam
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