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Post-earthquake Residual Deformation Prediction of SDOF System
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Abstract; Accurately predicting the residual displacement of reinforced concrete (RC) structures after an
earthquake is of great significance in post-earthquake structural performance evaluation and control. To
study the residual deformation of the structure, seismic time-history responses of single degree-of-freedom
(SDOF) systems with different parameters were analyzed. Based on the analytical results, simplified
models for estimating the likely residual deformations of structures characterized by Takeda and Kinematic
hysteretic models were proposed respectively, and the residual deformation was found to be sensitive to
hysteretic characteristics, stiffness ratio of structures, peak ground acceleration (PGA), as well as
maximum elasto-plastic deformation. A case study for RC single-column bridge pier was provided to
illustrate the process of residual deformation calculation and post-earthquake performance evaluation by
using the proposed methods. Calculation results indicate that the residual deformation of the single-column
pier characterized by the Takeda model often is much larger than that of columns characterized by the
Kinematic model.
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F1 MEERTHE
No. Earthquake Event Year Station and Component Duration PGA/g
1 Cape-Mendocino 1992 RIO Dell Overpass-FF 270 36.0 0. 385
2 Cape-Mendocino 1992 Shelter Cove Airport SHL0O00 36.0 0.229
3 Cape-Mendocino 1992 Shelter Cove Airport SHL090 36.0 0. 189
4 Chi-Chi 1999 TCU-042 N 90. 0 0.199
5 Chi-Chi 1999 TCU-068 N 90. 0 0.462
6 Chi-Chi 1999 TCU-095 N 90. 0 0.712
7 Chi-Chi 1999 TCU-117 V 90. 0 0.088
8 Imperial Valley 1940 El Centro Site 270 DEG 53.72 0.357
9 Morgan Hill 1984 Coyote Lake Dam-CA 195 59.98 0.653
10 Morgan Hill 1984 Coyote Lake Dam-CA 285 59.98 1. 161
11 Morgan Hill 1984 Coyote Lake Dam-CA VERT 59.98 0. 384
12 Imperial Valley 1979 Cerro Prieto 147 63. 74 0.169
13 Imperial Valley 1979 Cerro Prieto 237 63. 74 0.157
14 Kern County 1952 Taft Lincoln School UP 54.16 0.109
15 Kern County 1952 Taft Lincoln School 021 54.16 0.156
16 Kern County 1952 Taft Lincoln School 111 54.16 0.178
17 Kobe 1995 Kakogawa 000 40. 96 0.251
18 Kobe 1995 Kakogawa 090 40. 96 0. 345
19 Kobe 1995 Shin-Osaka 000 40. 96 0. 243
20 Kobe 1995 Shin-Osaka 090 40. 96 0.212
21 Yunnan Lancang 1988 Zhutang SOOE 25.33 0.553
22 Yunnan Lancang 1988 Zhutang S90E 25. 43 0.529
23 Yunnan Lancang 1988 Zhutang VERT 25.49 0.372
24 Landers 1992 Yermo Fire Station UP 44.0 0.136
25 Landers 1992 Yermo Fire Station 270 44.0 0. 245
26 Landers 1992 Yermo Fire Station 360 44.0 0.152
27 Livermore 1980 Hayward Csuh Stadium 146 24.0 0.072
28 Loma Prieta 1989 47125 Capitola CAP090 39.98 0.399
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gkl
No. Earthquake Event Year Station and Component Duration PGA/g
29 Loma Prieta 1989 57007 Corralitos CLS090 39. 98 0.479
30 Loma Prieta 1989 58135 UCSC/Lick Lab LOB090 39.98 0.410
31 Loma Prieta 1989 58065 Saratoga Aloha Ave. STG090 40. 0 0.323
32 Loma Prieta 1989 57563 Santa Teresa Hills SJ225 50.0 0.275
33 Mexico 1985 Guerrero 02-077 V9OE 41.2 0.075
34 Mexico 1985 Guerrero 02-083 EW 20.98 0.010
35 Mexico 1985 Michoacan 01-001 NS 48. 86 0. 141
36 Mexico 1985 Michoacan 01-026 EW 25.6 0. 049
37 Northbridge 1994 Montebello Bluff 206 21.83 0.179
38 Northbridge 1994 24464 North Hollywood 000 59. 98 0.317
39 Northbridge 1994 72450 Sylmar Hospital Parking NS 29.98 0. 843
40 Northbridge 1994 24514 Sylmar Hospital 090 40.0 0. 604
41 Northbridge 1994 24514 Sylmar Hospital 360 40.0 0. 843
42 ParkField 1966 Cholame # 2 DWN 43.69 0. 255
43 San Fernando 1971 Castaic Old Ridge Route 291 30.0 0.268
44 San Fernando 1971 Castaic Old Ridge Route -DWN 30.0 0.171
45 San Fernando 1971 Hollywood Storage P. E. Lot 180 79.48 0.171
46 San Fernando 1971 Hollywood Storage P. E. Lot 90 79.48 0.211
47 San Fernando 1971 Lake Hughes #12 021 36.6 0. 366
48 San Fernando 1971 Lake Hughes #12 DWN 36.6 0.167
49 Tianjin 1976 Tianjin Hospital NS 19.2 0. 149
50 Tianjin 1976 Tianjin Hospital EW 19.2 0.106
51 Tangshan 1976 M0303 Qianan EW 21.92 0.099
52 Tangshan 1976 M0303 Qianan NS 22.02 0.135
53 Tangshan 1976 M0303 Qianan UP 23.19 0. 081
54 Wenchuan 2008 Mianzhu EW 160.0 0.819
55 Wenchuan 2008 Mianzhu NS 160. 0 0. 841
56 Western Washington 1949 Olympia Hwy Test Lab N86E 89. 15 0. 280
57 Western Washington 1949 Olympia Hwy Test Lab NO4E 89.16 0.165
58 Western Washington 1949 Olympia Hwy Test Lab DOWN 89.0 0.092
59 Whittier Narrows 1987 El-Monte CA NOOW 28.26 0.133
60 Whittier Narrows 1987 El-Monte CA N9OW 28.28 0.237
61 Whittier Narrows 1987 Inglewood Union Oil 000 39.99 0. 299
62 Whittier Narrows 1987 Inglewood Union Oil 090 39.99 0. 247
63 Westmoreland 1981 West 2588 Westmoreland SOUT 88. 48 0. 444
64 Westmoreland 1981 West 2588 Westmoreland EAST 88. 44 0.361
65 Westmoreland 1981 West 2588 Westmoreland UP 88. 46 0.546
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