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A New Methodology for Seismic Capacity Evaluation of Low-rise R/C Buildings
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Abstract

This study proposed a new methodology for seismic capacity evaluation of low—rise reinforced concrete (RC) buildings
based on non—linear required spectrum. In order to verify the reliability of the proposed method, relationships between
results obtained using the proposed method and the non—linear dynamic analyses were investigated. Compared with the
seismic protection index (Es=0.6) defined in the Japanese Standard, the applicability of the method was also estimated.
Research results indicate that the method proposed in this study compares reasonably well with the detailed evaluation
methods. Using the seismic evaluation method developed in this study, the seismic capacity category and earthquake
damage degree of low—rise RC buildings corresponding to a specific earthquake level can be effectively estimated.
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4y Ratio of maximum response displacement to shear crack displacement
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C.. : Required strength value (shear coefficient) of member controlled

by shear
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Fig. 1 Non—linear Required Spectrum of Low—rise RC Buildings
Controlled by Both Shear and Flexure (Ref.3)
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Table 3 Evaluation Results of Seismic Capacity
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Table 4 Results of Non—linear Dynamic Analysis
(Ductilities Demand for Ground Motions)

Ductility ratio(uf) for EQ levels (a)
EQs

0.05 0.08 0.1 0.2 0.27
Elcentro.ew 0.31 0.46 0.56 1.23 2.00
Elcentro.ns 0.25 0.31 0.37 0.71 1.14
Taft.ew 0.15 0.22 0.30 0.83 1.37
Taft.ns 0.18 0.29 0.32 0.73 0.97
Hachinohe.ew 0.27 0.68 0.97 3.55 6.86
Hachinohe.ns 0.18 0.34 0.46 1.14 1.75
Erzincan.ew 0.18 0.31 0.41 1.07 1.56
Erzincan.ns 0.26 0.63 0.99 4.38 7.56
Kobe.ew 0.34 0.54 0.63 1.28 1.72
Kobe.ns 0.19 0.43 0.61 1.05 1.56
Mean values 0.23 0.42 0.56 1.6 2.65
This study 0.3 0.6 1.0 2.0 4.0
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Table 5 Combinations of Ultimate Strength for R/C Buildings having Es=0.6

Members controlled by shear Members controlled by both shear and flexure Members controlled by flexure

D Cau Cyy F D Cau Ciy F ID Cau CS F

D 0.75 0.00 0.8 6) 0.35 0.37 1, 3.2 1D 0.00 0.19 3.2

2) 0.60 0.00 1 7 0.15 0.18 1, 3.2 12) 0.00 0.21 2.8

3) 0.55 0.07 1, 3.2 8) 0.20 0.18 1, 3.2 13) 0.02 0.21 1, 28

4) 0.50 0.15 1, 32 9) 0.15 0.21 1, 2.8 14) 0.04 0.21 1, 2.8

5) 0.45 0.22 1, 32 10) 0.20 0.20 1, 28 15) 0.06 0.19 1, 32
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