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Parameters and damage potential of large-amplitude ground motions
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Abstract; To study the properties and effects of high-amplitude ground motion, while modifying the design
spectra, 60 records from 20 events satisfying at least one of the following requirements; PGA = 1 g,
PGV = 100 cm/s or PGD = 100 cm, were collected and analyzed. The evaluation factors for ground motions’
damage potential related with the ground motions’ characteristics were summarized and the Factor Analysis
Method was used to realize the simplification and integration. Explanation of new factors’ physical meanings
was also discussed. Additionally, characteristic periods and the maximum amplification coefficients for the
large-amplitude ground motions were calculated and compared with those adopted in current design codes.
Suggestions on the modification of design spectra were indicated based on the possibility of potential hazard.
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Cape Mendocino 1992 -4 -25 7.0 Cape Mendocino 000 I 10. 4 8.5 1.611 100.69 28.77
Cape Mendocino 1992 -4 -25 7.0 Cape Mendocino 090 I 10. 4 8.5 1.039 41.32 12.59
Cape Mendocino 1992 -4 -25 7.1 Cape Mendocino up I 10. 4 1.1 0.754 62.70 110.61
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO84 EW I 8.9 10.4  1.157 114.76  31.45
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCU129 EW I 14.2 1.2 1.010 60.01 50.22
Chi-Chi, Taiwan 1999 -9 -20 7.6 CHY080 EW I 31.7 7.0 0.967 107.60 18.61
Chi-Chi, Taiwan 1999 -9 -20 7.6 CHY101 NS 11 32.0 1.1 0.440 115.04 68.78
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCU052 EW I 39.6 0.2 0.348 159.05 184.51
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO052 NS I 39.6 0.2 0.419 118.51 246.27
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO052 ub I 39.6 0.2 0.241 110.58 163.59
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO065 EW 111 26.7 1.0 0.814 126.22 92.61
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO068 EW I 47.9 1.1 0.566 176.66 324.27
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO068 NS I 47.9 1.1 0.462 263.23 430.22
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCU068 ub 1 47.9 1.1 0.486 187.38 266.94
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCUO84 EW 1 8.9 1.1 1.157 114.76  31.45
Chi-Chi, Taiwan 1999 -9 -20 7.6 TCU102 EW 1 45.6 1.1 0.298 112.47 89.23
Coalinga 1983 -7-22 5.8 Transmitter Hill 360 I 6.0 9.2 1.083  39.68 5.42
Denali, Alaska 2002 -11 -3 7.9 Pump Station #10 10047 I 84.3 1.1 0.319 134.76 102.97
El Salvador 2001 -1-13 7.7 La Libertad NS I - - 1.172  61.70  96.02
Gazli, USSR 1976 -5 -17 6.8 Karakyr ub I 12.8 4.0 1.264 64.31 30.95
Imperial Valley 1979 -10-15 6.5 El Centro Array #6 ub 111 27.5 1.0 1.784 69.59 17.04
Imperial Valley 1979 -10-15 6.5 El Centro Array #6 230 111 27.5 1.O 0.439 109.82 65.83
Imperial Valley 1979 -10-15 6.5 El Centro Array #7 230 111 27.6 0.6 0.463 109.26 44.72
Japan, Tohoku 2011 -3-11 9.0 HITACHI EW 111 245.2 58.7 1.086 43.84 28.93
Japan, Tohoku 2011 -3-11 9.0 HITACHI NS I 245.2 58.7 1.535 64.27 20.80
Japan, Tohoku 2011 -3-11 9.0 OHMIYA NS 111 261.9 71.4  1.168 42.04 22.07
Japan, Tohoku 2011 -3-11 9.0 HOKOTA EW 11 292.3 77.8 1.056  55.63  25.19
Japan, Tohoku 2011 -3-11 9.0 HOKOTA NS 11 292.3 77.8 1.280  67.56 29.78
Japan, Tohoku 2011 -3-11 9.0 SHIRAKAWA NS 11 233.5 98.0 1.044 41.61 7.00
Japan, Tohoku 2011 -3-11 9.0 MY G004 EW I 125.9 75.1 1.022  41.65 24.15
Japan, Tohoku 2011 -3-11 9.0 MY G004 NS 1 125.9 75.1 2.561 108.89  37.67
Japan, Tohoku 2011 -3-11 9.0 MYG004 uD 1 125.9 75.1  1.661 30.47 11.75
Japan, Tohoku 2011 -3-11 9.0 MYGO12 EW I 118.1 67.4 1.284 43.60 30.26
Japan, Tohoku 2011 -3-11 9.0 IMAICHI EW 111 293.8 125.5 1.122 44.44 14.13
Kiholo Bay 2006 -10-15 6.7 USGS station 2825 090 111 32.8 - 1.031 82.35 11.35
Kobe, Japan 1995 -1-16 6.9 Takatori 000 v 13.1 0.3 0.611 127.19 35.79
Kobe, Japan 1995 -1-16 6.9 Takatori 090 v 13.1 0.3 0.615 120.73 32.74
Morgan Hill 1984 -4 -24 6.2 Coyote Lake Dam 285 I 24.6 0.1 1.298  80.81 9.74
Nahanni, CAN  1985-12-23 6.8 6097 Site 1 s1280 I 6.8 6.0 1.096 46.15 14.74
Nahanni, CAN  1985-12-23 6.8 6097 Site 1 up I 6.8 6.0 2.104 41.48 7.74
Niigata-ken 2004 -10-23 6.6 NIGO19 EW I - - 1.009 111.20 74.32
Niigata-ken 2004 -10-23 6.6 NIG021 NS I - 1.308 47.42 13.17
Northridge 1994 -1-17 6.7 Rinaldi Receiving RRS228 I 10.9 7.1 0.825 160.12  29.40
Northridge 1994 -1-17 6.7 Sylmar-Converter SCS052 111 13.1 6.2 0.612 117.43 54.16
Northridge 1994 -1-17 6.7 Sylmar-Converter SCS142 111 13.1 6.2 0.897 102.21 45.15
Northridge 1994 -1-17 6.7 Sylmar-Converter-East ~ SCE018 I 13.6 6.1 0.828 117.50 34.45
Northridge 1994 -1 -17 6.7 Sylmar-Olive View Med FF SYL360 111 16.8 6.4 0.851 128.54 36.39
Northridge 1994 -1-17 6.7 Tarzana-Cedar Hill A 090 I 5.4 17.5  1.779 109.54  33.60
Northridge 1994 -1 -17 6.7 Jensen Filter Plant JENO022 11 13.0 6.2 0.424 105.97 43. 11
Northridge 1994 -1 -17 6.7  Pacoima Dam-upper left 104 I 20. 4 8.0 1.592 53.71 5.73
Northridge 1994 -1 -17 6.7  Pacoima Dam-upper left 194 I 20.4 8.0 1.291 99.61  20.87
Northridge 1994 -1 -17 6.7  Pacoima Dam-upper left Up I 20. 4 8.0 1.017 42.54 9.02
Northridge 1994 -1-17 6.7 Tarzana-Cedar Hill A 090 1I 5.4 17.5  1.807 112.78  34.11
Northridge 1994 -1-17 6.7 Tarzana-Cedar Hill A up I 5.4 17.5  1.094 74.81 18.06
Parkfield 2004 -9-28 6.0 Fault Zone 11 360 I 9.2 - 1.174 204.51  82.23
San Fernando 1971 -2 -9 6.6  Pacoima Dam-upper left 164 I 11.9 2.8 1.226 112.49 35.50
San Fernando 1971 -2 -9 6.6  Pacoima Dam-upper left 254 I 11.9 2.8 1.160 54.09 11.68
SuperstitionHills 1987 -11 -24 6.5 Parachute Test Site PTS225 111 16.0 0.7 0.455 112.08 53.96
Tabas, Iran 1978 -9 -16 7.4 Tabas TAB-TR I 55.2 - 0.852 121.22 95.06
Ardal 1977 -4-6 6.0 Naghan 1 LG I 5.0 4.0 1.000 56.02 5. 68
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