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Tab. 1 Statistical characteristic of phase difference spectrum for various conditions of sites
- FT 5 LA A (0~0. 5 ) TR IHLE A (0.5~1.5 ) AT RFABHLAHEA (1. 5~5.5 )
Hb R I A K Hb 72 A K Hb 7R A K
F1 2.479 2.404 F1 2.479 2.404 F1 2.479 2.404
1 F2 2.132 1.537 F2 2.132 1. 537 F2 2.132 1.537
N1 2.894 13. 441 N1 2.894 13. 441 N1 2.894 13. 441
F3 1.943 3.223 F4 3.203 8.767 F4 3.203 8.767
Il F4 3.203 8. 767 F5 3.315 5.163 F5 3.315 5.163
N2 1.372 0.926 N2 1. 372 0. 926 N2 1.372 0.926
F6 1. 715 3.283 F7 1. 687 2.384 F7 1. 687 2.384
I F7 1. 687 2.384 F12 1.378 2.689 F5 3.315 5.163
N3 1. 386 1. 278 N3 1. 386 1. 278 N3 1. 386 1. 278
F8 1. 335 1. 822 F8 1. 335 1. 822 F8 1.335 1.822
I\ F9 1. 605 1. 996 F10 3.434 4.220 F11 1.594 0.872
N4 3.514 2.244 N4 3.514 2. 244 N4 3.514 2.244
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Fig. 3 Artificial seismic wave for single-point excitation
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Research on numerical generation algorithms of multi-support
excitation artificial seismic waves based on phase difference spectrum

LI Jian-bo™'*, CHEN Jian-yun'*, GAO Chong’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. Earthquake Engineering Research Division, Dalian University of Technology, Dalian 116024, China )

Abstract: According to the phase difference spectrum under log-normal distribution, artificial seismic
wave for single-support excitation is firstly numerically generated by utilizing the synthesis technique
of time-domain trigonometric series and frequency-domain DFFT, for which the iterative procedure is
discussed in detail to make the fitting response spectrum consistent with the aim response spectrum.
To meet the needs in engineering practice, statistical characteristics of phase difference spectrum are
presented for four various ground conditions by analyzing the seismic waves listed in the related
construction criterion for earthquake engineering. Furthermore, under the conditions of both
coherence function in amplitude spectrum and traveling wave effect in phase spectrum, an advanced
numerical generation method for the artificial seismic waves for multi-support excitation is proposed
by expanding the single-point excitation wave. Surely, it can be numerically ensured for the

displacement convergence among those near sites along the seismic propagating way by considering

both the two effects of amplitude and phase.

Key words: artificial seismic wave; phase difference spectrum; multi-support excitation; coherence

function; traveling wave effect



