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Non-linear Time History Analysis of Piloti-Type High-rise RC Buildings
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ABSTRACT >> Two types of piloti-type high-rise RC building structures having irregularity in the lower two stories were
selected as prototypes, and nonlinear time history analysis was performed using OpenSees to verify the analysis technique and to
investigate the seismic capacity of those buildings. One of the buildings studied had a symmetrical moment-resisting frame (BF),
while the other had an infilled shear wall in only one of the exterior frames (ESW). A fiber model, consisting of concrete and
reinforcing bar represented from the stress-strain relationship, was adapted and used to simulate the nonlinearity of members, and
MVLEM (Multi Vertical Linear Element Model) was used to simulate the behavior of the wall. The analytical results simulate
the behavior of piloti-type high-rise RC building structures well, including the stiffness and yield force of piloti stories, the rocking
behavior of the upper structure and the variation of the axial stiffness of the column due to variation in loading condition. However,
MVLEM has a limitation in simulating the abrupt increasing lateral stiffness of a wall, due to the torsional mode behavior of the
building. The design force obtained from a nonlinear time history analysis was shown to be about 20~30% smaller than that
obtained in the experiment. For this reason, further research is required to match the analytical results with real structures, in order
to use nonlinear time history analysis in designing a piloti-type high-rise RC building.

Key words piloti-type high-rise RC building, non-linear time history analysis, OpenSees, fiber model, MVLEM
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