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Abstract: An establishment approach for story-based shear models using empirical structural informa-
tion of RC frame structures is proposed for regional seismic loss estimation. Targeting RC frame struc-
tures, the basic design parameters, including structural dimensions and material parameters, and their
empirical value ranges are determined. The Latin-Hypercube-Sampling method is adopted to generate
samples of story-based structures considering the random combinations of these basic parameters and
the parameter uncertainty induced by determining their empirical value ranges. The multi-degree-of-
freedom concentrated-mass story-based shear layer model is employed to build RC frame structural
model corresponding to story-based structural model samples. The structural seismic responses are ob-

tained by nonlinear dynamic analysis using these structural models. A group of structural damage
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states is quantificationally defined by a comprehensive analysis of the domestic and foreign codes, and

seismic loss of typical RC frame structures is estimated in a case study. It is found that the proposed

story-based structural models considering basic parameters, which meet the requirements of the code

and are compatible with realistic structures, are available and efficient for the rapid modeling of typical

frame structures. The structural seismic responses and seismic loss are consistent with the earthquake

damage experience, indicating a high accuracy of the proposed modeling approach.

Keywords: numerical simulation; story-specific model; RC frame; empirical information; seismic loss
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Fig.1 Equivalent reconstruction of building plane
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Fig.2 Multiple-degree-of-freedom shear model
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Table 3 The sample parameters of story-specific model
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Table 6 Median value of monetization loss of each story
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