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Demand Strength Spectrums of Low-Rise Reinforced Concrete Buildings
Consisted of Extremely Brittle, Shear and Flexural Failure Systems
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ABSTRACT The purpose of this study is to discuss how strength and ductility of each system in low-rise reinforced concrete
buildings composed of extremely brittle, shear and flexural failure lateral-load resisting systems have influence on seismic capac-
ities of the overall system, which is based on nonlinear seismic response analyses of single-degree-of-freedom structural systems.
In order to simulate the triple lateral-load resisting system, structures are idealized as a parallel combination of two modified origin-
oriented hysteretic models and a degrading trilinear hysteretic model that fail primarily in extremely brittle, shear and flexure,
respectively. Stiffness properties of three models are varied in terms of story shear coefficients, and structures are subjected to var-
ious ground motion components. By analyzing these systems, interaction curves of demand strengths of the triple system for var-
ious levels of ductility factors are finally derived for practical purposes. The result indicates that demand strength levels derived
can be used as a basic information for seismic evaluation and design criteria of low-rise reinforced concrete buildings having the

triple lateral-load resisting system.
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(a) Typical type (b) Earthquake damage

Fig. 1 A example of extremely short column
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2.1.1 Modified origin-oriented model
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Fig. 3 SDOF hysteresis models
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Table 1 Earthquake records used for input ground motions
Earthquake ground motions Date PGA (c/s’)
Taft (EW 1952.7.21 175.95
Arvin-Tahachapi Earthquake, Taft, CA, U.S.A aft (EW)
Taft (NS) 1952.7.21 152.70
Hachinohe (EW 1968.5.16 182.90
Tokachi-oki Earthquake, Hachinohe, Japan i EW)
Hachinohe (NS) 1968.5.16 225.00
. El Centro (EW) 1940.5.18 210.14
Imperial Valley Earthquake, El Centro, CA, U.S.A
El Centro (NS) 1940.5.18 341.70
Kobe (E 1995.2.17 617.10
Hyogoken-nambu Earthquake, Kobe JMA, Japan obe (EW)
Kobe (NS) 1995.2.17 817.80
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