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Abstract: The incremental dynamic analysis (IDA) by now is the most accurate method among all
prediction methods which are used to assess the seismic collapse risk of RC frames. However,
the IDA is too time-consuming to be used in real engineering. Simplifying the seismic collapse
risk assess process is studied recently so as to improve efficiency for application. But there is lack
of evidences to ensure the accuracies of different simplified methods. This work introduced three
published simplified methods. The method based on the pushover analysis and the capacity
curve; The method based on the pushover analysis and using the correlated relations between the
collapse margin ratio (CMR) and the displacement margin ratio; The method based on the col-
lapse resistant capacity spectrum. The collapse margin ratio and collapse risks subjected to severe
earthquakes of 6 reinforced concrete frames are evaluated using the simplified methods and com-

pared with the results of IDA. The results indicate that the most accurate method of the three is
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the method based on the pushover analysis and the capacity curve, and the more simple and con-

venient methods are the method based on the pushover analysis and using the correlated relations

between the collapse margin ratio (CMR) and the displacement margin ratio and the method

based on the collapse resistant capacity spectrum.

Keywords: Incremental Dynamic Analysis(IDA); simplified evaluation method; Collapse Margin

Ratio(CMR) ; collapse risk; accuracy comparison
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Fig. 1 Fragility curve from IDA
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Fig. 2 Collapse resistant capacity spectrum
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Fig. 3 Pushover analysis curves
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Fig. 4 Calculation of collapse earthquake intensity of a
RC frame
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Table 1 Main section dimensions and concrete materials of
RC frames
XU R 2 AR N T/ mm 5 AR R
6 #2250 X 60034 500 X500 4 C30;4: C30
7 7 250X 60034 500X500 ¥ C30;4E C30
7.5 2 250X 600;4E 500X 500  Z& C30;4F C30
8 72 300X 70034 600X 600 % C30;4% C40

8.5 7400 X 80054 900X 900 % C30; 4k C40
9 7 400X 90034 1100X 1100 #: C30;4: C40
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Table 2 The results of CMR of the different RC frames
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Table 3 The results of the collapse risks of the different RC

frames subjected to severe earthquake B %
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7.5 4. 11 0. 54 19.18 3.62
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9 0.01 0. 00 0. 00 0. 21
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