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COMPARATIVE STUDY ON THE PULSE-LIKE GROUND MOTIONSIN
THE WENCHUAN AND THE LUDIAN EARTHQUAKES

QU Zhe, SHI Xiao

(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, CEA, Sanhe, Hebei 065201, China)

Abstract: Although many efforts have been taken in the past years to study the near-fault ground motion
observation and its effects on the seismic responses of building structures, the number of near-fault pulse-like
ground motion records in mainland Chinais till very limited. The M,,6.3 Ludian earthquake in 2014 caused high
fatality and severe building damages disproportional to its earthquake magnitude. Despite the insufficient seismic
performance of the local buildings and the influence of secondary disasters, the significant near-fault pulse-like
ground motion was another important factor. The velocity pulses in the Ludian Earthquake motion records are
identified by a quantitative method incorporating wavelet transformation. The characteristics of these pulses are
compared with those obtained in the 2008 Wenchuan Earthquake. The comparison shows the velocity pulse in the
LLT record has much shorter period but higher peak velocity, which is rare for moderate earthquakes of
magnitude about 6. Furthermore, directivity of the pulse energy distribution of the LLT record is observed.
Further investigations are needed before attributing the significant velocity pulse to the forward directivity
becausethe LLT station istoo close to the epicenter.

Key words: Ludian Earthquake, Wenchuan Earthquake; near-fault pulse-like ground motion; wavelet

transformation; pulse identification; forward directivity
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Table2 Properties of near-fault pulse-like ground motions in the Ludian and the Wenchuan earthquakes
/km PGA/(cm/s?) PGV/(cm/s) Ip1 Ip2 PGVp/(cm/s)  Tp/s  CVS/(Jkg/Hz)
(LLT) My6.3 0.7 1055 108.0 1.0000 19.86 108.0 0.70 0.35
(MZQ) My 7.9 1.0 799 1438 09991 19.72 69.4 9.10 1.62
(DYB) Mw7.9 419 134 36.2 0.9999 312 326 6.58 0.31
(JYH) Mw7.9 116 368 30.1 09920 -1.04 253 9.10 0.22
(JYD) M,7.9 18.8 419 37.7 0.9785  -0.42 25.0 8.12 0.19
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