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The Characteristics of near-fault ground motion and the
Influence on the seismic response of Structures: State of the
art and future directions
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Abstract: In recent years, with the increasing acquisition of the near-fault ground motion records
and increasing deepening of the research work, it is found that near fault ground motions have
some distinct different characteristics compared with the far-field earthquakes and these special
effects have significant influences on the seismic response of structures. This paper firstly briefly
introduced the characteristics of near-fault ground motions, emphasizing on the rupture directivity
effect and the fling-step effect as well as relative mechanisms and the formation of two different
large velocity pulses. And then, the influences of the rupture directivity effect and fling-step effect
on the seismic response of several typical civil engineering structures were systematically
summarized and reviewed. Finally, the main problems existing in the current research and the
future directions were discussed.

Key words: Near-fault ground motion; upture directivity effect; Fling-step effect; Large velocity
pulse; Seismic response
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Fig. 1 Epicenter distribution of main shock and aftershock of Ms8.0 Wenchuan earthquake, and Acceleration
time-history curves recorded by station Bajiao (51FSB)
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Fig. 2 Schematic diagram of rupture directivity effect
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(b) Velocity and displacement time-history curves of station RRS-228 with fling-step pulse
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Fig. 5 Velocity and displacement time-history of near-fault ground motion with rupture directivity pulse (a)
or fling-step pulse (b)
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