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Abstract

Based on several commonly used definitions of ground motion duration, the statistical results of
ground motion duration under different definitions are analyzed and compared by using strong
motion acceleration data recorded by China Earthquake Network Center in Wenchuan Earthquake.
The results show that the ground motion induced by this earthquake has long duration characte-
ristics, and the statistical results given by different definitions of ground motion duration are
quite different. On the other hand, at the same station, absolute strong earthquake duration is the
longest and 70% energy duration is the shortest. In addition, using the acceleration records of
typical strong motion stations forward and backward rupture, the directional characteristics of
ground motion duration are analyzed. The results show that the time duration of ground motion
acceleration forward rupture has no obvious trend with the epicenter distance, while the time
duration backward rupture increases with the epicenter distance, and the time duration forward
rupture is obviously shorter than that behind rupture. The results of this paper can be useful for
the study of the influence of the ground motion duration on the seismic response of structures.
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Figure 1. Distribution of Wenchuan earthquake stations (from China earthquake administration)
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Table 1. Statistical results of ground motion duration with five definitions in the Wenchuan earthquake
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Table 2. Statistical results of ground motion duration in EW direction at forward rupture
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MELER ROCK 35 15.69 30.03 28.20 32.34 28.91
9N SOIL 64 16.24 45.59 132.54 47.95 47.78
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YL il 3 72 SOIL 154 13.64 54.08 88.29 65.05 39.44
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Table 3. Statistical results of ground motion duration in EW direction at backward rupture
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KEHRHF SOIL 48 43.84 71.25 78.93 79.55 57.71
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PEKT SOIL 160 35.75 78.02 0.0 88.02 63.17

BEse SOIL 172 35.44 78.45 0.0 94.61 63.83
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Figure 3. Comparisons of EW direction ground motion duration with distance at forward rupture
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Figure 4. Comparisons of EW direction ground motion duration with distance at backward rupture
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Figure 5. Comparisons of ground motion duration with distance in EW direction at forward and backward rupture
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