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Finite element analysis of the seismic performance of precast
concrete beam-column joints connected by steel
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Abstract: The precast concrete structures are mostly connected by sleeve grouting currently,
which leads to complicated on-site construction and difficulties in ensuring the quality of
grouting. Therefore, a precast concrete beam-column joint connected by steel is designed. In
order to investigate the seismic performance of the joint, the finite element analysis software
is utilized to establish seven joint models, including one cast-in-place joint model and six
joint models connected by section steel, and indexes such as hysteretic curve, skeleton curve
and stiffness of the joints are analyzed by applying low cyclic loads to the end of the beam.
Additionally, the influence of both the section steel ratio of the beam and the embedded sec-
tion steel length in the beam on the seismic performance of these joints is studied. The re-
sults show that compared with the cast-in-place structures of the same reinforcement level,
the bearing capacity of the joint connected by section steel is higher; when the section steel

ratio of the beam ranges from 2. 65% to 3. 28%, the ultimate bearing capacity, stiffness and
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ductility of the joint will be improved by increasing the section steel ratio of the beam; when
the embedded section steel length in the beam ranges from 2 to 3. 2 times of the height of the
section steel, the ductility of the joint increases with the increase of the embedded section
steel length.

Key words: precast concrete structure; section steel connection; beam-column joint; seismic

performance;finite element analysis
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