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Abstract 

The paper shows, that especially for pulse-like ground motions, it is possible to truncate pulse-
like signals using a novel wavelet-based definition that identifies the duration of the 
predominant velocity pulse. The truncated time history can efficiently reproduce the increased 
seismic demand that near-field records typically produce. Substituting the original ground 
motion with the truncated signal, significantly accelerates structural analysis and design. The 
truncated signal is the part of the original accelerogram that coincides with the duration of the 
predominant pulse, which is identified using a wavelet-based procedure, previously proposed 
by the authors.  
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1 INTRODUCTION

2 METHODOLOGY
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Figure 1: (a) Velocity time history showing the total, the proposed wavelet-based and the significant 
duration definition, (b) Energy flux (records NGA #170 and NGA #838).
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Figure 2: Acceleration and velocity time histories of truncated signals.

3 GROUND MOTION RECORDS
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4 NUMERICAL INVESTIGATION
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Figure 3: Ratio of the maximum interstorey drift for the 9-storey steel moment frame versus the 
calculated cross correlation.
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Figure 4: (a) Profile of the median and the 16 and 84% percentiles drift demand for the 48 pulse-type 
ground motions; (b) Maximum interstorey drift obtained using the original and the truncated records 

versus the T1/Tp ratio. 
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Figure 5: Maximum interstorey drift at different stories of the building, (a) 2nd storey, (b) 5th storey, (c) 7th

storey and (d) 9th storey (roof).

T T
T T T T

4726



Figure 6: (a) Profiles of the maximum median storey shear force along with the standard deviation of 
storey shears. (b) Dispersion of the maximum base shear for original and truncated records versus T1/Tp.

5 CONCLUSIONS 
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