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Study on earthquake intensities for seismic analysis of structures

YE Lieping, MA Qianli, MIAO Zhiwei
( Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract; Assessing the elastoplastic performance of seismic structures is now playing a more and more important
role in performance based seismic design. Nevertheless, it is difficult to use an appropriate earthquake intensity in-
dex for variant ground motions. Since the influence of different factors of ground motions upon elastoplastic perform-
ance of seismic structures is quite sophisticated , it is significantly important to choose a rational earthquake intensity
index, which could give the comprehensive reflection of the variant characteristics of ground motions and the seis-
mic responses of structures. Herein, the existing 33 earthquake intensity indices in the literatures are reviewed and
summarized. The correlation between these earthquake intensity indices and the seismic response of structures is
studied for elastoplastic SDOF and MDOF systems, and the applicability and characteristics of these earthquake in-
tensity indices are also discussed. Based on the correlation analysis, a suggestion for selecting earthquake intensi-
ties is presented.
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Table 1 60 Earthquake records used in the study

PGA PGV PGD iy
R AR WHER
(8) (em/s) (em) (s)
U.S. Imperial Valley 16/10/1979 5169 Westmorland Fire Sta 0.089 4.67 0.61 19. 11
U.S. Big Bear 28/06/1992 23542 San Bernardino — E &Hospitality 0.101 11.9 3.35 13.40
U.S. Loma Prieta 18/10/1989 58471 Berkeley LBL 0.117 20.85 4.42 23.61
U. S. Borrego Mtn 09/04/1968 117 El Centro Array #9 0.130 26.3 12.18 7.98
U.S. Anza(Horse Cany) 25/02/1980 5044 Anza — Pinyon Flat 0.131 5.1 0.49 25.57
U.S. Coyote Lake 06/08/1979 47379 Gilroy Array #1 0.132 8.3 1.52 1.83
U.S. Hollister 28/11/1974 47379 Gilroy Array #1 0.132 4.0 0.17 5.76
U.S. San Fernando 09/02/1971 127 Lake Hughes #9 0.157 4.5 1.28 2.42
U.S. Superstitn Hills( B) 24/11/1987 5062 Salton Sea Wildlife Refuge 0.167 18.3 4.3 9.99
U.S. Northridge 17/01/1994 90011 Montebello — Bluff Rd. 0.179 9.4 1.48 13.00
U. S. Hollister 09/04/1961 1028 Hollister City Hall 0.196 12.4 4.29 10.62
Taiwan Chi - Chi 20/09/1999 ILAO67 0.200 11.84 7.72 17.16
U. S. Chalfant Valley 21/07/1986 54100 Benton 0.210 13.54 2.87 19.11
U.S. Westmorland 26/04/1981 5062 Salton Sea Wildlife Ref. 0.214 4.8 1.08 16.69
U.S. Loma Prieta 18/10/1989 1002 APEEL 2 ~ Redwood City 0.220 34.3 6.87 6.17
Japan Kobe 16/01/1995 0 Shin — Osaka 0.243 37.8 8.54 11.79
Turkey Kocaeli 17/08/1999 Ambarli 0.249 40.0 30.08 10.31
U.S. Whittier Narrows 01/10/1987 90009 N Hollywood — Coldwater Can 0.250 14.3 1.11 36.62
Japan Kobe 16/01/1995 0 Kakogawa 0.251 18.7 5.83 10.21
U. S. Livermore 27/01/1980 57702 Livermore ~ Morgan Terr Park 0.252 9.8 1.3 13.16
U.S. Loma Prieta 18/10/1989 58235 Saratoga W Valley Coll. 0.255 42.4 19.55 2.43
U.S. Livermore 27/01/1980 57701 Livermore — Fagundas Ranch 0.258 9.6 0.55 11. 11
Italy Friuli 15/09/1976 8014 Forgaria Comnino 0.260 9.3 1.07 3.06
Turkey Kocaeli 17/08/1999 Yarimca 0.268 65.7 57.01 4.44
U.S. San Fernando 09/02/1971 24278 Castaic — Old Ridge Route 0.268 25.9 4.67 15.34
U. 8. Northridge 17/01/1994 90009 N. Hollywood Coldwater Can 0.27 22.2 11.69 15.37
Japan Kobel6/01/1995 0 Takatori 0.272 16.0 4.47 16.42
U.S. Parkfield 28/06/1966 1438 Temblor pre — 1969 0.272 15.0 3.4 13.53
U. S. Northridge 17/01/19%94 90016 LA N Faring Rd 0.273 15.8 3.29 5.62
U. S. Parkfield 28/06/1966 1015 Cholame #8 0.273 11.3 3.2 10. 80
U.S. Landers 28/06/1992 22170 Joshua Tree 0.274 27.5 9.82 8.78
U.S. Loma Prieta 18/10/1989 1002 APEEL 2 Redwood City 0.274 53.6 12.68 8.40
U.S. Loma Prieta 18/10/1989 1601 Palo Alto SLAC Lab 0.278 29.3 9.72 11.57
U. S. Morgan Hill 24/04/1984 57383 Gilroy Array #6 0.292 36.7 6.12 26.02
U.S. Whittier Narrows 01/10/1987 90079 Downey Birchdale 0.299 37.8 4.95 6.47
Taiwan Chi — Chi 20/09/1999 CHY041 0.302 20.4 8.62 3.07
U. S. Whittier Narrows 01/10/1987 90019 San Gabriel E Grand Av 0.304 23.0 3.34 30.17
Ttaly Friuli 06/05/1976 2000 Tolmezzo 0.310 30.8 5.08 4.99
U. S. Coyote Lake 08/06/1979 1705 Gilroy Array #2 0.340 24.87 5.82 4.93
Ttaly Friuli 06/05/1976 2000 Tolmezzo 0.350 22.0 4.11 4.36
ltaly Irpinia 23/11/1980 Sturno 0.360 52.7 33.1 4.24
U.S. Loma Prieta 18/10/1989 47381Gilroy Array #3 0.370 44.65 19.33 15.48
U.S. Cape Mendocino 25/04/1992 1806 Rio Dell Overpass Ff. 0.385 43.8 21.64 11.25
U.S. Loma Prieta 18/10/1989 58135 UCSC Lick Observatory 0.390 17.53 5.03 14.89
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U.S. Chalfant Valley 21/07/1986 54428 Zack Brothers Ranch 0.4 44.52 8.59 9.67
U.S. Coalinga 22/07/1983 1162 Pleasant Valley P.P. - FF 0.41 18.9 5.63 8.13
U. S. Landers 28/06/1992 23 Coolwater 0.42 42.34 13.82 5.49
U.S. Coyote Lake 06/08/1979 1705 Gilroy Array #6 0.43 49.22 7.67 8.22
U.S. Loma Prieta 18/10/1989 47379 Gilroy Array #1 0.473 33.9 8.03 3.23
U. S. Imperial Valley 15/10/1979 2316 El Centro Array #4 0.49 37.4 20.1 3.65
Turkey Duzce 12/11/1999 Duzce 0.54 83.5 51.6 6.69
U.S. Cape Mendocino 25/04/1992 1806 Petrolia 0.59 48.1 21.92 10.78
Japan Kobe 16/01/1995 2046, Kjm, 090 0.6 74.32 19.9 - 17.57
U.S. N. Palm Springs 08/07/1986 5072 Whitewater Trout Farm 0.612 31.5 4.58 9.52
Mexico Victoria 09/06/1980 6604 Cerro Prieto 0.621 31.6 13.2 3.38
U. S. Cape Mendocino 25/04/1992 1806 Petrolia 0. 66 89.66 28.98 8.76
USSR Gazli 17/05/1976 9201 Karakyr 0.72 71.55 23.7 15.96
U.S. Landers 28/06/1992 24 Lucerne 0.785 31.9 16.42 6.79
Japan Kobe 16/01/1995 2046, Kjm, 000 0.82 81.28 17.68 13.53
Turkey Duzce 12/11/1999 Bolu 0.822 62.1 13.55 8.32
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