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Moment-resisting frames with PC-mild-press joints exhibit nonlinear elasticity in their hysteretic behavior
under major earthquake, in which the mild press joints with corbels are allowed to open at the
beam-to-column interfaces. In this study, we first conducted a cyclic loading test on the cantilever PC
beams and analyzed with a rotational spring model for the PC-mild-press joints based on existing
researches in the literature, and investigated the rotational behavior of the PC-mild-press joints. Then we
conducted a cyclic loading test on a single-story two-span frame specimens with PC-mild-press joints, and
performed nonlinear analysis with the joint spring model to confirm the structural performance of the
structural system. We propose to seismically retrofit existing RC frames by adding a PC frame with
mild-press-joints from outside the existing building. Nonlinear time-history analyses were conducted to
demonstrate that the added PC frame can significantly reduce both the maximum and residual drifts of the
existing building. Since the added PC frame is connected with the existing structure through RC slabs, we
further conducted a cyclic loading test on a specimen of an RC frame and a PC frame which were
connected by an RC slab. The results show that the RC slab provided adequate shear stiffness and strength
to ensure the collaboration of the PC and the RC frames. The summation of the skeleton curves of the
separate PC and the RC frames is consistent with the hysteretic curve of the same frames when they are
combined by an RC slab. Therefore, the total strength of the retrofitted structure can be readily estimated
by the summation of the strengths of the existing RC frame and the attached PC frame. Because the PC
frame of a horizontal load-carrying capacity transmits existing RC frame from a story drift of R=1/250 to
1/150, it is appropriate to take an allowable drift ratio of R=1/100 for existing RC frames when they are
retrofitted by attached PC frames.
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