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SHUFFLING OF EARTHQUAKE DATA 
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Synopsis 

The wave form of records of. strong motion accelerograms are highly irregular. In. 
order to determine the influence of this irregularity, acceleration ordinates of recorded data 
of two acce lerograms have been shuffled with respect to time base and spectra as obtained 
f('lr these modified earthquakes have been compared with those of original ones. Only for 
higher values of damping, there is no appreciable difference in response. The influence of 
shuffling has .b'een determined by c'omparing the spectral intensities of earthquakes. 

Introducti0D 

Very few records of strong ground motions have so far been obtained. Among the 
few, one ofthe strongest recprded is that of EI Centro, May 18, 1940 which had only a peak 
acceleration of 0.33 g. This earthquake bad a magnitude of 7.1 and the record was made. at 
a distance of 30 miles from tbe epicentre. This record bas been used more or less as a 
standard for most of the'investigations in "Structural Dynamics". 

Fourier analysis of the recorded accelerograms indicate that these comprise of several 
frequency components with highly varying amplitudes(llt. The ground motion depends on. a 
number of factors like the magnitude of the shock, distance from epicentre, the properties of 
the medium (which are generally hetrogeneous) through which waveS travel and the local 
geologv. Therefore, the pattern!. of ground motion would be varying. In order to determine 
the influence of this variation, modithd earthquakes could be obtained by shuffiing recorded 
earthquake data and then comparing the modified and original ones. 

One of the method of comparing earthquakes is to compare their Fourier Spectra~ 
However, in 'Structural DynamJcs', an indirect comparison is usually made by obtaining 
response spectra of earthquakes. Response spectra is of direct interest as it is used for design 
purposes. Further, it bas been shown that response spc:ctra for zero damping is same as 
Fourier Spectra(l). 

For the modified earthquakes as well as original earthquakes, velocity response spectra 
have been obtained for damping values of 0.05, 0.10 and 0.20, Also, spectral intensities have 
teen obtained from these response spectra. The results indicate tbat there is appreciable 
difference in spectral intensities for small values of damping. 

The maximum and minimum values of average deviation of spectral intensities of 
modified earthquakes from that of original earthquakes are] 58% and 7.9% respectively. 
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