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ESTIMATION OF SEISMIC STORY DRIFTS IN RC FRAME STRUCTURES
SUBJECTED TO SEVERE EARTHQUAKES
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Abstract:  Accurately predicting the maximum story drift of structures is the most important content of
performance based aseismic design. However, a predicting method that is both simple and effective is currently
lacked. In this work, aiming at the low storey reinforced concrete (RC) frames for which the first mode is
predominant, a methodology is proposed to determine whether the structure will perform a global failure mode, by
which the large dispersion in elasto-plastic analysis due to the soft-story failure mode is avoided. Then, based on a
series of rational assumptions, the method to predict the maximum story drifts and the corresponding deviations of
RC frames with global failure modes is proposed. The equations and analytical procedures are suggested. Finally,
by comparing with the statistic results of elasto-plastic time-history analyses, the predictions using the proposed
method agree well with the time-history results, both on average values and on deviations. Hence, the proposed
method can be used to predict the maximum story drift of RC frames subjected to severe earthquakes.
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Table 1 Properties of 10 earthquake records
YK HE AT skl PGA PGV /(cm/s)  PGD /cm

Friuli, Italy 1976/09/15 03:15 8014 Forgaria Cornino 0.260g 9.3 1.07

Landers 1992/06/28 11:58 22170 Joshua Tree 0.274g 27.5 9.82

Livermore 1980/01/27 02:33 57T02 Livermore - Morgan Terr Park 0.252¢ 9.8 13
Loma Prieta 1989/10/18 00:05 58235 Saratoga - W Valley Coll 0.255¢ 424 19.55

© Morgan Hill 1984/04/24 21:15 57383 Gilroy Array #6 0.292¢ 36.7 6.12
Northridge 1994/01/17 12:31 90009 N. Hollywood - Coldwater Can 0.271g 222 11.69

Parkfield 1966/06/28 04:26 1438 Temblor pre-1969 0.272g 15.0 3.4

San Fernando 1971/02/09 14:00 24278 Castaic - Old Ridge Route 0.268g 25.9 4.67

Victoria, Mexico 1980/06/09 03:28 6604 Cerro Prieto 0.621g 31.6 13.2

Whittier Narrows 1987/10/01 14:42 90009 N Hollywood - Coldwater Can 0.250g 14.3 1.11
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