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Table 1 Comparison of time-consumption
in response spectrum computation
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Fig.1 Time history of artificially generated earthquake motion
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Table 2 Computed data of response spectrum Table 3 Computed response spectrum
, after 5 times' repeated-sampling
S
2.000000 x 102 1.185871 7.022699  4.921975 x 10° /s
4.000000 x 10 1.555261 1.813519 1.660544 x 107 2000000 x 102 1.185871 7.972095 5.722565 x 10°
4.551111 x 102 1.551367 1.475694 4.877834 % 102 4.000000 x 102 1.555261 1.655751 6.461293 x 102
5.120000x 1% 1.683411 1.659602  1.414328x 10 4.551111x 102 1.551367 1.520751  1.973488 x 1072
5.851429x 10 1.745691 1.798768  3.040464 x 10° 5.120000x 102 1.683411 1.650383  1.961969 x 102
6.826667x10%  1.759381 1.642205  6.660073x 10* 5.851429x 102 1.745691 1.883060  7.869035x 107
8.000000 x 10 2.021674 2.099 636 3.858782 x 10 6.826667 x 102 1.759381 1.756 143 1.840467 x 107
1.024000x 10" 2.249629 2.187577  2.758322x 10 8.000000x 102 2.021674 2.054360  1.616779 x 10°
1.077895 x 10’1 2.236461 2.194 545 1.874206 x 10-2 1.024 000 x 10-1 2.249 629 2.226737 1.017590 x 10-2
1137778 x 10" 2.239605 2.163937  3.378625x10” 1.077895x 107 2.236461 2212370 1.077193 x 102
1.204706 x 107! 2.221738 2.259135 1.683228 x 107 1.137778 x 10°! 2.239605 2.233088 2.909858 x 107
1.280000 10" 2.247325 2.187192 2.675758x 107 1.204706x 107 2.221738 2.251645  1.346108 x 102
1.365333x 10" 2.294497 2.251081  1.892180x 107 1.280000 x 107 2.247325 2.224802  1.002210 x 102
1.462857x 10" 2.250195 2264143 6.198558 x 10° 1.365333x 107 2.294497 2275102 8.452882 x 10°
1.600000 x 107 2.247821 2.228066  8.788566 x 10
0.1365 1%

0.16s

1%
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Calculation of artificially generated earthquake motion response spectrum

ZHANG Jian' QUAN Xian-cheng® GAO Yu-feng’ LIU Han-long’
1. College of Water Conservancy and Hydropower Engineering Hohait Univ. Nanjing 210098 China
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3. College of Civil Engineering Hohai Univ. Narnjing 210098  China

Abstract A discussion is made on the calculated results of earthquake motion response spectrum by different calculation

methods. The defect of the linear integral method commonly used due to its high-speed calculation is pointed out the

error cannot be accepted for the high frequency band. The convolution method is time-consuming however since it is

only related to the data itself not to the continuum and derivation of data it seems to be a feasible method to calculate

the response spectrum of high frequency. Besides an analysis shows that enhancing the sampling rate or adopting the

nonlinear integral method can only improve the accuracy for middle and low frequency bands but can not solve the

problem ultimately. In consideration of the above factors it is concluded that the convolution method can be adopted for

high frequency band and the linear integral method for middle and low frequency bands.
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