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Studies on Seismic Performance of High-Rise Buildings
with RC Shear Walls and Coupling Beam Dampers

SUMMARY

This dissertation describes “seismic performance of high-rise buildings with RC
shear walls and coupling beam dampers”.

RC coupling beams with low-yield-point steel damper in the mid-span (coupling
beam damper) have been developed and investigated in this study. Steel damper in the
mid-span is embedded into the RC beams at the both ends. Cyclic loading tests have
been performed, resulting that the coupling beam dampers provide the stable hysteretic
performance up to 1/20 of drift angle, and equivalent damping coefficients of 20 to 30%.
Finite element analyses have also been carried out to evaluate the shear buckling
strength of the coupling beam damper. It is verified that the low-yield-point steel web
panel (with width-thick ratio of about 15) of the coupling beam damper is thick enough
to avoid shear buckling.

High-rise buildings with reinforced concrete shear walls make flexible planning
possible, since the shear walls can bear most of seismic force and relieve the load of
columns. Lateral and axial loading tests on the reinforced concrete shear wall with
ultra-high-strength concrete (Fc=120N/mm?2) have been conducted. The test results
reveal that structural performance of the shear wall is greatly affected by axial
compression behavior of the local compression zone. Deformation limit induced by
compressive failure can be estimated by the analysis based on the appropriate
stress-strain curves and on the assumption that the plane section remains plane after
deformation. 3D-frame model for earthquake response analysis of the shear wall is also
proposed, which can represent its compressive failure.

Finally, seismic performance of high-rise buildings with RC shear walls and
coupling beam dampers is reviewed with earthquake response analysis. This

parametric study is usefully applied to structural design and actual construction.
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