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1.1 1. 7442 0. 3895 0.1047 —0.6311 0.2377 0.4114 3.2889 0.2156
1.2 1.7201 0. 3893 0.1216 —0.6354 0.2395 0.4166 3. 3808 0.2207
1.3 1.7200 0. 3909 0.1203 —0. 6409 0.2395 0.4256 3.5066 0.2241
1.4 1. 7037 0. 3990 0.1285 —0. 6496 0.2421 0.4314 3.6572 0.2278
1.5 1. 6896 0.4011 0. 1390 —0.6543 0.2422 0.4320 3.8021 0.2315
1.6 1. 6670 0.4067 0. 1450 —0.6551 0. 2440 0.4368 3. 8440 0.2369
1.7 1.6474 0.4244 0.1428 —0.6579 0.2412 0.4374 3.7581 0.2408
1.8 1. 6297 0. 4437 0.1403 —0.6622 0.2368 0.4368 3.7352 0. 2427
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1.9 1.6235 0.4526 0. 1380 —0.6673 0.2308 0.4308 3.8093 0.2470
2.0 1.6232 0.4655 0.1397 —0.6780 0.2231 0.4236 3.8852 0.2516
2.1 1.6121 0.4838 0.1332 —0.6828 0.2192 0.4210 3. 8946 0.2573
2.2 1.5979 0.5011 0.1225 —0.6842 0.2190 0.4205 3.9179 0.2629
2.3 1.5898 0.5129 0.1176 —0. 6883 0.2167 0.4176 3.9338 0.2674

4 2.4 1. 5835 0.5253 0.1143 —0.6935 0.2136 0.4125 3.9931 0.2707
2.5 1. 5797 0.5371 0.1100 —0.6984 0.2075 0. 4045 4.0196 0.2742
2.6 1.5662 0. 5448 0.1100 —0.6978 0.2035 0. 3997 4.0150 0.2771
2.7 1.5529 0. 5548 0.1061 —0.6972 0.2011 0. 3951 4.0186 0.2796
2.8 1.5395 0.5627 0.1023 —0.6979 0.2025 0.3932 4. 0644 0. 2805
2.9 1.5210 0.5724 0. 0957 —0. 6954 0.2039 0.3942 4. 0685 0.2814
3.0 1. 5066 0. 5829 0. 0888 —0.6917 0.2014 0. 3892 4.0779 0.2818

R 2 AR S A B8 1 3% A1 09 3R 0 B b o 2%

B T/s B b v d e f h/km Olgy
0.1 1.9622 0.5165 —0. 2255 —0.9111 0.0163 0.0260 8.9075 0. 3063
0.2 2.0804 0.4575 —0.1693 —0.7504 0.1769 0.,1709 8. 2458 0.2135
0.3 1.9371 0.4823 —0. 1591 —0.6274 0.2215 0.2871 4.9365 0.1921
0.4 1.9705 0.4868 —0.1121 —0. 6524 0. 2050 0..3102 4.3421 0.1952
0.5 1.9725 0.4863 —0.0894 —0.6571 0.2166 0. 3480 4.2501 0.2010
0.6 1. 9556 0. 4461 —0.0331 —0.6564 0.2177 0. 3510 3.3863 0.2071
0.7 1.8916 0.3679 0.0615 —0.6391 0.2313 0.3718 2.6105 0.2112
0.8 1. 8909 0. 3849 0.0422 —0.6333 0.2308 0. 3649 2.5099 0.2093
0.9 1.9024 0.3291 0.1037 —0.6381 0.2266 0. 3640 2.9337 0.2152
1.0 1. 9158 0. 3499 0.0832 —0. 6430 0.2190 0.3613 3.5579 0.2126
1.1 1.9093 0.3494 0.0844 —0.6536 0.2289 0. 3883 3.8871 0.2152
1.2 1.9003 0.3678 0.0862 —0. 6665 0.2261 0. 3907 3.7706 0.2170
1.3 1. 8806 0. 3757 0.0986 —0.6738 0.2223 0. 3856 3.5783 0.2175
1.4 1. 8631 0.3933 0.1067 —0.6844 0.2283 0.3953 3.6971 0.2191
1.5 1. 8437 0. 3983 0.1120 —0.6913 0.2451 0.4106 3.9762 0.2193

1 1.6 1. 8299 0.3693 0.1391 —0.6879 0.2426 0.4158 4.3145 0.2252
1.7 1. 7901 0. 3685 0.1431 —0.6730 0. 2458 0.4262 4. 3774 0.2298
1.8 1. 7428 0.3748 0.1453 —0. 6603 0.2534 0.4385 4.0316 0.2326
1.9 1. 7369 0. 3718 0. 1575 —0.6652 0. 2480 0.4303 3.7104 0.2322
2.0 1. 7435 0. 3780 0. 1568 —0.6721 0.2363 0.4131 3.5278 0.2330
2.1 1. 7400 0.4028 0. 1411 —0.6747 0.2244 0. 4000 3.3744 0.2315
2.2 1.7374 0.4316 0.1220 —0.6742 0.2143 0. 3890 3.3210 0.2330
2.3 1. 7307 0. 4509 0.1078 —0.6710 0.2109 0. 3848 3.2778 0.2373
2.4 1.7266 0.4665 0.0965 —0.6738 0.2123 0. 3879 3.2433 0.2412
2.5 1.7271 0. 4760 0.0934 —0.6832 0.2162 0. 3909 3.2833 0.2439
2.6 1. 7260 0. 4846 0.0919 —0.6894 0.2169 0. 3893 3.3370 0. 2445
2.7 1.7208 0. 4969 0. 0849 —0.6915 0.2192 0. 3868 3.4137 0.2449
2.8 1.7142 0. 5094 0.0720 —0.6912 0.2218 0. 3846 3.4392 0.2458
2.9 1.7114 0.5182 0.0576 —0.6898 0.2182 0.3791 3.4515 0.2462
3.0 1.7120 0.5227 0.0510 —0.6909 0.2125 0. 3719 3.5244 0.2464
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T/s a b c d e I h/km Olgy

0.1 1. 9858 0. 5064 —0. 2153 —0.8716 0. 0807 0.1079 8.1373 0.2672
0.2 1. 9800 0.4703 —0.1549 —0.6879 0.1951 0.2209 6.0491 0.1913
0.3 1. 9502 0.4816 —0.1271 —0.6436 0.2134 0.2973 4. 3676 0.1778
0.4 1.9399 0. 4805 —0.0897 —0.6394 0.2115 0. 3186 3. 8905 0. 1830
0.5 1.9234 0.4603 —0. 0490 —0.6377 0.2203 0. 3442 3.5735 0. 1884
0.6 1. 8955 0. 4354 —0. 0055 —0.6364 0.2248 0. 3596 3.2669 0.1934
0.7 1. 8623 0.4169 0.0246 —0.6284 0.2325 0.3725 3. 0005 0.1967
0.8 1. 8517 0. 3880 0.0553 —0.6306 0.2399 0. 3811 3.1474 0. 1980
0.9 1. 8349 0. 3812 0.0704 —0. 6280 0.2367 0. 3846 3. 2860 0.1997
1.0 1. 8314 0. 3901 0.0702 —0.6349 0.2358 0. 3901 3.5127 0.1990
1.1 1.8134 0. 3855 0.0816 —0.6344 0.2335 0. 3950 3. 5006 0. 2005
1.2 1. 7967 0. 3851 0.0922 —0.6386 0.2345 0. 3982 3.5662 0.2035
1.3 1.7738 0. 3849 0.1044 —0. 6404 0.2346 0.4054 3.6187 0.2049
1.4 1. 7586 0.3911 0.1096 —0.6452 0.2375 0.4096 3.7080 0.2074
1.5 1. 7460 0. 3874 0.1197 —0. 6465 0.2383 0.4092 3.7950 0.2090
1.6 1.7279 0. 3886 0.1235 —0. 6445 0.2402 0.4115 3.7782 0.2121
1.7 1.7148 0. 3990 0.1213 —0.6453 0.2377 0.4099 3.6419 0. 2140
1.8 1.7028 0.4135 0.1171 —0.6473 0.2339 0.,4077 3.5831 0.2138
1.9 1.7019 0.4188 0.1134 —0. 6508 0. 2295 0. 4006 3. 6286 0.2149
2.0 1.7053 0.4246 0.1143 —0.6573 0.2229 0.3921 3.6561 0.2163
2.1 1.7017 0. 4356 0.1085 —0.6597 0.2180 0. 3867 3.6331 0.2184
2.2 1.6916 0. 4450 0. 0999 —0.6577 0.2179 0. 3844 3.6026 0.2205
2.3 1. 6866 0.4520 0. 0940 —0.6576 0.2153 0.3797 3.5683 0.2216
2.4 1. 6853 0.4611 0.0886 —0. 6600 0.2115 0.3730 3.5871 0.2223
2.5 1. 6885 0.4697 0. 0826 —0.6643 0.2060 0. 3634 3.6202 0.2229
2.6 1. 6850 0.4760 0. 0794 —0.6647 0.2019 0. 3585 3. 6305 0.2232
2.7 1. 6825 0.4822 0.0747 —0.6653 0.1988 0. 3524 3. 6485 0.2232
2.8 1. 6804 0.4863 0.0703 —0.6671 0. 1987 0. 3478 3.6767 0.2218
2.9 1. 6786 0.4910 0.0647 —0.6694 0.1985 0. 3457 3.7034 0.2209
3.0 1. 6810 0. 4955 0.0598 —0.6709 0.1939 0. 3370 3.7318 0.2198
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STUDY ON COMPARISON BETWEEN ABSOLUTE AND
RELATIVE INPUT ENERGY SPECTRA AND
EFFECTS OF DUCTILITY FACTOR

Gong Maosheng”  Xie Lili""?

1) Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China
2) Harbin Institute of Technology . Harbin 150090, China

Abstract: Based on 266 strong ground motion records, an attenuation relationship was de-
veloped for both absolute and relative input energy spectra. The comparison of the two
kinds of input energy spectra constructed from the attenuation relationship was made in
this paper. The results show that there is little difference between the absolute input ener-
gy spectra and relative ones at the periods of 0. 5~1. 0 s for elastic systems and at the peri-
od of 0.5 s for inelastic systems. The absolute input energy spectra are much larger than
relative ones in very short period range but some less than relative ones in long period
range. It is also found that the ductility factor hasa significant effect on both absolute and
relative input energy spectra. The absolute input energy spectra increase with the increas-
ing of ductility factor for the periods less than 0. 3 s but decrease for the periods larger
than 0. 3 s. The absolute input energy spectra for different ductility factor are almost
equivalent at the period about 0.3 s, but for relative input energy spectra, the period is
about 0.5 s. The effect of ductility on the relative input energy spectra in the short period
range is much larger than that on the absolute input energy spectra, especially on the sof-

ter site class.

Key words: input energy spectra; ground motion; attenuation relationship; ductility fac-

tor; two-stage regressive method
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