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ARBFFEL, HEHIEREET =7 Y — MEREARE L, EBE KON & HIERERS L OHIER IR T S ik
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NS LIZRBRERE RN T, 207 U — N OEMBRENER CEFERICRENRET D Z &N aholz. 48
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— IR BRI KOO BN 2 MRt 217V, R L ORRRAURIE 2 3G L7, S2EED Al /i

PEAITTSIANTIE 0 & L TRREF SN TV DD, BT CIIER R K E R DIZON T FEM O KL, 0.3
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Damage controlling performance has been becoming an important issue for recent structural design to achieve
a good business continuity plan based on lessons obtained from Chile Maule, Tohoku and Kumamoto earthquakes.
Society seeks for good seismic damage reduction ability in buildings. Unbonded post-tensioned precast
concrete system (hereafter, rocking system) can be one of the structural systems to realize damage reduction
ability for reinforced concrete buildings. The rocking system has high seismic damage reduction ability
and rocking system with energy dissipating elements (hereafter, hybrid system) has not only high damage
controlling ability but also high energy dissipation ability. In this study, structural performance and
damage controlling performance of both rocking and hybrid walls are demonstrated from experiment and
analysis. The numerical model was able to reproduce the lateral load - drift relation, PT force’ s behavior,
damage level and each limit state; Serviceability limit state, Reparability limit states I and II and
Safety limit state obtained from experiment.

Firstly, six rocking and hybrid walls were tested under cyclic static lateral loading with constant axial
load. All specimens showed excellent quick recovery performance with negligible residual drift and cracks.
The damage level of specimens was evaluated using four limit states listed in the 2015 AIJ draft for
structural design and construction of prestressed concrete buildings on performance evaluation concept
guidelines. The determining factor for each limit state was mostly governed by compressive damage of
concrete. It was found that the spalling of cover concrete occurred when the average compressive strain
of concrete reached approximately 1. 0%.

Secondly, the behavior of walls was numerically simulated with a multi—spring model. Assuming that the
damage length in compression is half of the wall length, the multi-spring model accurately simulated
hysteresis loops of load-drift relation and tendon force - drift relation for all specimens, leading to
relatively precise simulation of residual drift and equivalent damping ratio. The numerical model was
able to evaluate the timing and determining factors of each limit state. As a result, detailed damage
levels of analyzed walls were successfully classified to have a good agreement with experimental results

The results of numerical analysis, in addition to the experimental results, demonstrated the superb quick
recovery performance of rocking and hybrid walls
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