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The characteristics of strong ground motion of Lushan Earthquake on April 20, 2013
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Abstract An M7. 0 earthquake occurred on April 20, 2013 in Lushan Country, Sichuan
Province, China with the maximum seismic intensity of IX. It caused 196 dead, 21 missing and
11470 injured. During the main shock, 114 strong motion recordings were accumulated by the
National Strong Motion Observation Network System (NSMONS) of China and 63 recordings by
the Local Earthquake Intensity Reporting Network of Chengdu City. There is a common question
why it didn't cause heavy damage as the large ground motion is almost as the same level of
Wenchuan Earthquake. The characteristics of their amplitude, duration and spectrum and the

potential effect on the earthquake damage were analyzed in this paper. The results show that the
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PGAs of ground motion in Lushan Earthquake are in accordance with the empirical prediction
equation commonly used in China, but larger than the one used in fifth-generation ground motion
zonation map, while the PGVs match well; the significant durations and bracketed durations are
both larger than the global empirical prediction equation, and the attenuation of bracketed
duration is slower than the global level; the acceleration response spectra with 5% damping ratio
of 11 typical large recordings all have the peak periods around 0. 1~0. 2 s where the spectral
acceleration is considerably larger than the Chinese design spectra, and notably smaller when the
period larger than 0. 3s; the reason why the damage is relatively slight in Lushan Earthquake is
inferred that the PGVs are small and the spectral acceleration is drastically smaller than the
design spectra in the period range 0. 3~ 1. 0 s corresponding to the natural periods of 3~ 10

stories buildings mostly common in the moderate and small cities and towns of China.

Keywords [Lushan Earthquake; Strong ground motion; Amplitude; Duration; Response spectra;
Potential effect on earthquake damage
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Table 1 Numbers of strong motion recordings versus PGA in Lushan M;7. 0 Earthquake
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