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Abstract: In order to generate design-spectrum-compatible artificial seismic waves more effi-
ciently and rationally, three problems that arise during the procedure of artificial seismic signals
generation are studied and discussed in this paper by the aid of an earthquake signal processing
software named EQSignal which is developed by the authors, and through the response analysis
of harmonic resonance system with single degree of freedom, the corresponding suggestions to
solve these questions are also provided. It is suggested that transfer function method should be
adopted within the high-frequency segment of a response spectrum, and step-by-step integration

 ESTIE A REE IS (51778491) . WL A A AL 4 (LQITE080014) Fl OFE
U1 %4 [ 94 B2 3 4 (ZR2018BEE033) B 4 % 1 L
WimBE 2017-12-27 IR BN PI R, 2018-01-24 B R FH A& e fs fﬁ

¢ BIEEE  e-mail: sliu_2008@163.com E


http://dx.doi.org/10.11939/jass.20170226
http://dx.doi.org/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://dx.doi.org/10.11939/jass.20170226
http://dx.doi.org/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226
http://radars.ie.ac.cn/CN/10.11939/jass.20170226

520 i = 2 it 40 &

method can be used within the low-frequency segment. There should be more than 120 period
points in a seismic response spectrum, and the period points should be log-uniformly distrib-
uted at short-period segment and uniformly distri-buted at long-period segment. During seismic
spectrum fitting, both the two iterative methods in frequency domain and time domain are
recommended to use in order to give consideration to both efficiency and convergence.

Key words: artificial seismic wave; response spectrum; high-frequency response; spectral

fitting; seismic signal processing
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(a) Correlation coefficient between numerical and exact solutions; (b) Peak ratio to numerical and exact solutions
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Table 1 Influence of period controling points number on fitting results of the response spectrum
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150 1.9% 2.4% 2.2% 2.3% 1.8% 4.9% 6.6% 6.8% 7.6% 5.8%
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Fig. 7 Variation of time-history waveform during frequency-domain response spectral fitting

(a) Original signal; (b) Waveform after five iterations; (c¢) Waveform after 20 iterations
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Fig. 8 Variation of time-history waveform during time-domain response spectral fitting

(a) Original signal; (b) Waveform after five iterations; (c) Waveform after 20 iterations
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Fig. 9 Fourier amplitude spectrum (left) and phase difference spectra (right) before and

after response spectral fitting

(a) Original signal; (b) Frequency-domain fitting result; (¢) Time-domain fitting result
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Table 2 Response spectral fitting examples of seismic waves by using frequency-domain
method (F) and time-domain method (T)

LOMAP-A02133 30 30 0.29 32.3 91.6% 13.6% 5.3% 65.4%  4.6% 1.3%
LOMAP-A02043 30 30 0.30 33.1 105.5% 7.3%12.8% 63.3%  2.5% 3.1%
LOMAP-MEN360 30 26 0.27 26.9 91.3% 15.9% 4.7% 58.8%  4.8% 1.4%
LOMAP-MEN270 30 30 0.28 31.6 82.1% 5.6% 8.9% 46.6%  1.9% 2.9%

BARIREL IBHKEH /s KR E TR SR

WEHES PEE WEE
F T F T WEN —— AW F T

F T T
CHICHI04-CHY039-E 30 23 0.52 49.4 90.6%  5.9% 4.4% 47.2% 1.8% 0.7% & &
CHICHI04-CHY039-N 30 30 0.50 64.1 122.4%  8.6% 7.4% 49.9% 2.5% 1.8% & &
LOMAP-A10090 30 24 0.31 26.4 94.5% 12.4% 4.5% 49.0% 3.2% 1.2% & =&
LOMAP-A10000 30 15 0.29 16.5 72.0%  8.4% 3.9% 42.8% 2.6% 1.7% & =&
MORGAN-A01310 30 29 0.29 30.8 98.1% 11.4% 4.7% 68.3% 2.8% 1.6% &
MORGAN-A01040 30 23 0.30 24.9 97.1% 24.7% 4.8% 67.3% 6.6% 1.4% & 2
YOUNTVL-0436c090 30 23 0.46 46.7 111.7%  16.3% 3.9% 3.2%  3.7% 1.5% & 2
YOUNTVL-0436a360 30 11 0.45 22.2 97.0% 15.5% 4.5% 69.9% 3.8% 1.3% & 2
CHICHI-ILA004-W 30 19 .09  118.1 431.7%  9.4% 4.2%  128.4% 1.5% 1.6% & &
CHICHI-ILA004-N 30 23 1.10  142.0 485.6%  7.0% 4.2%  136.6% 1.5% 1.4% & &
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FON
O
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