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king under different gradient, and the time-frequency analysis method that combination EMD and STFT is used to
analysis its spectrum characteristics. Experimental results shown that: (1) According to the seismic signal, the dy-
namic process of simulated granular flow is divided into the separation start phase, the acceleration phase, the im-
pact contact phase, and the accumulation phase, additionally, the time domain, time-frequency domain and instan-
taneous energy characteristics of each phase are analyzed; (2) The energy intensity, frequency and amplitude of
the seismic signal generated by the relative movement of the granular flow have a strong correlation with the move-
ment state of the granular flow relative to the chute; (3) the gradient of slope remarkably affect the characteristics
of the wave curve and the energy distribution. Significantly, the maximum amplitudes of the acceleration phase and
the impact contact phase gradually shows a good linear relationship; (4) The piedmont flat-type granular flow and
the river-blocking granular flow caused the waveform, time-frequency diagram, instantaneous energy changes as
well as the maximum amplitude of the piedmont flat-land granular flow in the accumulation stage is distinguish with
the river-blocking granular flow, which could be quantified as discriminate signals for identification of river-blocking
granular flow.
Key words: model experiment; Granular flow; gradient of slope; seismic signal; spectrum characteristics
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Seismic Collapse Time of Structures Based
on Elastoplastic Time-history Analysis

WEI Qiang' and XIAO Dongsheng'*"
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Abstract: The time before the collapse of buildings in earthquake is an important stage for people to escape.
It is of great significance to study the collapse time rule of structures in earthquake for people to escape from col-
lapse. Based on the typical collapse mode of RC frame structure, a simplified structure model is established for the
study of earthquake escape methods. The elastoplastic time-history analysis results are obtained by inputting 60 ar-
tificial seismic waves with different characteristics into 8 structural models, and then the collapse time of the struc-
ture is obtained by taking the structural damage index as 1. The relationship between peak acceleration of seismic
wave, characteristic period and natural vibration period of structure and collapse time is studied by using the as-
sumed double regulation model and regression analysis method. The results show that the characteristic period and
natural vibration period of structure have double regulation effect in the influence of peak acceleration on collapse
time. To verify the feasibility of collapse time estimation by elastic-plastic time history calculation, the collapse test
results of existing research literature are compared with regression model.

Key words: elastic-plastic; time history analysis; MATLAB; earthquake collapse time



