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Fig.1 Examples of near-fault ground motion velocity traces
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Fig.2 Frequency response of Moving Average filter
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Fig.3 Examples of near-fault earthquake motion records with one main velocity pulse and

multiple velocity pulses,and their extracted results
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Fig.4 Velocity response spectra of original record,pulse component and high-frequency component
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(a) JtISHIEEL Centro Array #6JE(1979) (b) JLiSHEBEL Centro Array #43(1979)
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Study on Elastic Response of Structures to Near-fault Ground
Motions Through Record Decomposition

ZHAO Zhi-hang, CHE Wei, FENG Qun

( School of Engineering & Technology, China University of Geosciences, Beijing 100083, China)

Abstract: The design response spectrum in seismic design code is the result of a large number of midfield and
far-field seismic records slatistical regression analysis. As a result of the lack of observation data, the percent of
near-field seismic records is small , which leads to the insufficient consideration of the frequency spectrum
characteristic of near field ground motions. Near-fault ground motions have some important characteristic that
make them different from far-fault ground motions. High-frequency components and low-frequency pulses of
near-fault ground motions are among notable specifications. In this paper, a moving average filtering has been
designed to decompose the near-fault ground motions inte two components having different frequency contents:
low-frequency pulses component and high-frequency component. The method is applied to decompose a few se-
lected near-fault records and the elastic response of structure is examined through their response to the decom-
posed parts. The results emphasizes that for single pulse record the pulse component can effectively represent
the response of the structure under the original records . But for multi-pulse record, owing to the existence of
one or more peaks, the pulse component can not effectively represent the structure response under the original
records. The sole consideration of the pulse component and ignoring the high frequency component is very bad
for short cycle structure.

Key words: near-fault ground motion; low-frequency pulse; high-frequency component; moving average fil-

ter; elastic response spectra



