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Abstract: Based on NGA-West2 and NIED databases, the study object was 70% and 90% significant
duration of ground motion. Using the obtained 9 361 sets of strong seismic records, the classical dura-
tion prediction model is improved by random effect regression and residual analysis, and the influence
of the deep sediment layer on the significant duration of ground motion is explored. The results show
that: (1) The thickness of the sediment layer has a significant effect on the duration of ground motion.
With the increase of sediment layer thickness, the duration shows a logarithmic linear increase trend.
(2) The effect of sediment thickness during ground motion is correlated with ground motion intensity.
The significant duration decreases with the increase of the logarithmic linear variation coefficient of

Z,-. (3) The duration increases with the increase of magnitude and fault distance, and decreases with
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the increase of V,; (4) Under the conditions of a strong earthquake, far-field ground motion and

weak site, the amplification effect of the deep sediment layer on the seismic duration is more signifi-

cant. When designing the seismic resistance of high-rise buildings, it is necessary to consider the influ-

ence of deep sediment layers on the duration of ground motion.

Keywords: deep sediment layer; prediction model; residual analysis; strong ground motion; signifi-

cant duration
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