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Fig. 1  Schematic map showing the narrow band

wave packet ground motion at 45 km (a)

and 60 km (b)
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Fig. 2 Horizontal — component acceleration for the ocean — bottom record observed at S3E station during the

1990 Upland, California, M5. 6 earthquake (a) and (b ~f) are filtered narrow — band records.
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based on methods 1 (a), 2 (b) and 3 (c¢)
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Fig. 4 Step diagram of the extraction of equivalent group velocity form

given seismic records, taking S3E records as an example
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A Method for Non - stationary Ground Motion Simulation Based
on the Equivalent Group Velocity Model
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Abstract

Based on the concept that the energy propagation velocity of ground motion is group velocity, this paper
briefly reviews the phase differential and narrow — band filtering methods for calculating frequency — dependent
wave packet time delay and their applications in non — stationary ground motion phase simulation. Then a non —
stationary ground motion simulation method is established. The effectiveness of this method is verified by simula-
ting two typical ocean — bottom and land ground motions. Finally, the application of this method in regional non
— stationary ground motion field simulation is discussed. The results show that the average acceleration response
spectrum of the simulated ground motion recorded by this method is consistent with the original recorded acceler-
ation response spectrum. In addition, the non - stationary characteristics of the earthquake can be well repro-
duced.

Keywords: non-stationary ground motion; envelope delay; equivalent group velocity; ground motion
simulation




