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Abstract: Rocking wall-frame serves as a category of efficient lateral force-resisting system and has
been widely applied in practical engineering. Rocking walls can adjust and control the inter-story later-
al stiffness of the frame and make full use of the performances of structural members. However, rock-
ing walls are unable to return to the initial position after the earthquake due to the lack of restoring
force, resulting in adverse effects on the frame. To address this issue, a prestressed rocking wall
frame-lateral force-resisting system is proposed in which prestress is introduced in frame beams. In this
way, the frame is endowed with a self-centering capacity and can mitigate the overturning of the wall

through collaborative interactions with the wall. An approach is developed to determine the mechanical
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parameters of the shear block in joint core, and an efficient numerical model of the system is also pro-
posed. An 8-story conventional rocking wall-frame structure and an 8-story prestressed rocking wall-
frame structure are designed, respectively. The finite element models of the sample structures are es-
tablished, and the static pushover and nonlinear dynamic time-history analyses are performed. Results
indicate that compared with conventional rocking wall-frame structure, prestressed rocking wall-frame
structure has higher peak lateral resistance and the bearing capacity shows little reduction during the
nonlinear range. The system can be characterized by satisfying self-centering capacity and ductile fail-
ure mode. Under the function of rare occurrence earthquakes, prestressed rocking wall-frame structure
obviously has a smaller inter-story drift ratio, larger peak base shear force and similar inter-story accel-
eration responses when compared with its counterpart. Besides, the joint core remains in the elastic
stage throughout the earthquake. Consequently, the prestressed rocking wall-frame has better seismic
performance than the conventional rocking wall-frame and can be promoted as an effective lateral force-
resisting system in seismic areas.

Keywords: prestressed rocking wall-frame; joint core; lateral force resistance; nonlinear behavior
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