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Abstract

Strong shaking duration plays an important role to affect the yield damage caused by an earthquake. In this study, we analyzed the acceleration seismograms of
Taiwan Strong Motion Network to characterize the strong shaking duration with function of the earthquake magnitude and distance. We defined the duration to be the
length of interval across the dissipated energy within 5%~95% of the total energy during the time interval between the first and the last amplitude which equal to or
greater than a specified threshold value (here we gave the threshold value for 10gal). We calculated the strong shaking duration for 395 events with the magnitude ranged
of M, =5.0~7.0 and the depth 50km during 1994 to 2010. We, thus, obtained an empirical equation of strong shaking duration with magnitude and distance as Mc(z,A) =
2.3243 + 3.4171log(z) + 0.0031A, where A 1s hypocenter distance (km), and z Is strong shaking duration time (sec). The equation can provide the characteristics of strong
shaking duration preliminarily for the Taiwan earthquakes. Also we considered the site condition. The four empirical equations of different site classes are established as:
Mc(7) = 3.1947 + 2.8408 log(r) + 0.0068A for B site (firm to hard rock), Mc(z) = 2.5859 + 3.3500 log(z) + 0.0034A for C site (dense soil and soft rock), Mc(r) = 3.0225 +
2.4587 log(z) + 0.0044A for D site (stiff soil), and Mc(z) = 4.0424 + 1.6154 log(z) + 0.0040A for E site (soft soil). The residual of the logarithm strong shaking duration is
normally distribution. This study also validated these equations using the earthquakes with the same criteria for the year of 2011 to 2012. The result indicated that the
empirical duration equations can be applicable to estimate the strong shaking duration for the criteria earthquakes (M, 5.0-7.0, depth< 50km) in Talwan.

Definition of the Strong Shaking Duration Strong Ground Motion Data and the Strong Shaking Duration

(1) Bracketed duration: the time interval between the first and last amplitude greater than a level of  SiteClass
threshold value. (Bolt, 1973)

(2) Significant duration the time interval of the predetermined percentage of the total energy
(Trifunac and Brady, 1975; Martin and Haresh, 1979).

(3) This study: the duration to be the length of interval across the dissipated energy within 5%~95%
of total energy during the time interval between the first and the last amplitude which equal to or
greater than 10gal (Fig. 1).
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