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In recent years, the steel plate shear wall (SPSW) system has been extensively
used in steel frames, whereas its application in precast concrete frames is still
at the development stage. At present, limited research has been conducted on
the behavior of precast concrete frames strengthened with SPSWSs. This paper
experimentally investigates SPSWs bolted to precast concrete frames. Three
different specimens were subjected to quasi-static cyclic loading according to
ACI 374 provisions. All experimental models comprise a one-story precast
concrete frame with hinged boundary members at the four corners and bolted
connections between the boundary members and infill plates. In the first
specimen, a hot-rolled steel plate was used as the infill wall; in the second
specimen, a galvanized steel plate; and in the third specimen, no SPSW was
installed, leaving only the precast concrete frame. The results show that,
contrary to initial design assumptions, beam-to-column connections in the test
specimens behaved semi-rigidly. In both specimens with hot-rolled and
galvanized plates, stiffness increased fourfold compared to the precast
concrete frame with semi-rigid connections. The ultimate strength of the
SPSW with hot-rolled and galvanized plates increased by 337% and 591%,
respectively, relative to the bare precast concrete frame. Utilizing the SPSW
system significantly improved both stiffness and strength. Moreover, the
findings showed that the precast concrete frame remained elastic until the end
of loading, and energy dissipation occurred through the steel plates. Finally,
the study confirmed that using steel plates in precast concrete frames
considerably enhances energy dissipation capacity.
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