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Abstract

A Study on the Evaluation Method of Seismic Performance for Shear Failure
Type-columns in the Current Seismic Index Standards for Existing
Reinforced Concrete Buildings

Yasutomo TAKEUCHI

Japan Building Disaster Prevention Association revised Seismic Index
Standards for Existing Reinforced Concrete Buildings in 2001. However the
evaluation on shear failure type of columns is still conservative. In this standards,
after the ultimate shear failure strength the shear capacity of the column should be
suddenly zero. According to the recent test results, after such shear failure, the shear
capacity does not show sudden decrease. Test results showed the downgrade stiffness
after the ultimate shear strength . This paper is focused the downgrade stiffness.
Through the case study of the dynamic response analysis on lumped mass system for
prototype school building, the proposed downgrade stiffness system showed much
smaller response story drift than the response story drift by the above mentioned
Seismic Index Standards. The analysis started from the evaluation and mathematical
modeling of the downgrade stiffness from test results offered by Professor Manabu
Yoshimura, Tokyo Metropolitan University. The construction of the mathematical
modeling is based on the existing evaluation methods on the initial stiffness and shear
capacity on each failure mode. Especially the evaluation of the downgrade stiffness is
originally devised from the energy dissipation concept.

In case considering the effect of downgrade stiffness after shear failure, the
response story drift showed much smaller values than the value which is not considered
the downgrade stiffness after shear failure. Through the numerical analysis of such
dynamic response analysis for lumped mass system due to design earthquake inputs

showed the reasonable difference among above mentioned case study.
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