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A SEISMIC EVALUATION METHOD FOR EXISTING REINFORCED CONCRETE
BUILDINGS RETROFITTED BY RESPONSE CONTROLLING TECHNICS
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Hiroshi KURAMOTO, Masanori I[IBA and Akirva WADA

A seismic evaluation method for existing reinforced concrete buildings retrofitted by energy absorbing devices
such as braces and stud columns with a damper is proposed in this paper. The proposed method is a static
procedure to calculate the seismic index, I, for the buildings, which is an index to judge whether: existing
buildings and those retrofitted by conventional repair techniques are safe for the assumed earthquake load in the
Building Standard Law of Japan. For three one-bay-one-story reinforced concrete. frames with an energy absorbing
device for which shaking table tests have been conducted, the J s values calculated by the proposed method is
compared with those assumed from the test results in order to examine the validity.
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Earthquake response control
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Fig.2 Concept of Seismic Index of Structure, [, for
Buildings Retrofitted by Energy Absorbing Devices
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Fig. 3 Q_dp u and C-F Relations of LYP Devices
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Fig4 Q-8 Relation of VE Devices
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Photo 1 Loading Setup
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Fig. 5 Configuration of Test Specimens
Table 1 Test Plan
Specimen Input Level Damper
Bare Frame 290gal | 0 e
LYP Frame 290 and 420 gal LYP
VE-1 Frame 290 gal Visco Elastic
VE-2 Frame 290 and 420 gal Visco Elastic
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Fig. 6 Story Shear versus Story Drift Relation for Collépsed Frames
due to Excessive Input
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Fig. 7 Seismic Index Curve for 290 gal Input
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Fig. 8 Story Shear versus Story Drift Relation for Frames with Damper under 290 gal Input

Table 2 [ Values Assumed from Test Results

Specimen | ROTame | Devee | Dantins | 4, | b,
LYP 0.545 0.109 0.300 0.686
VE-1 0.545 - 0.145 0.386 0.641
VE-2 0.545 0.005 0.068 0.890
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Fig. 9 Estimation of [; Based on Test Results
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Fig. 10 Shear versus Story Drift Relations and Their Modeling for Energy Absorbing Devices

Table 3 I Values Calculated by Proposed Method

Specimen | 4 C+4,C dph Lsexp /Iscal
LYP 0.654 0.044 1.13
VE-1 0.690 0.056 1.13
VE-2 0.550 0.007 1.07
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