
.. 

Bull. IDd. Soc. Bonb. TecIL,l'Iper No.36&, Val.34 No.3, Sept. 1997, JIP 137- 158 

AN INTEGRATED PGA ATTENUATION RELATIONSHIP 

By J.D. Gupta l , V. Rambabu' and B.M. Rame Gowda" 
Central Water k Power R_arch Station, Khadakwasla, Pune-411024, India 

ABSTRACT 

U.ing .everal well behaved empirical attenuation relations for peak ground 
acceleration (PGA), developed by various investigators for different parts of 
the world, an integrated relationship has been developed to normalize for 
the effects of regional variations in the attenuation characteristics. Simple 
source-mechanism considerations have been applied to suitably modify the 
integrated PGA attenuation relationship to get realistic estimat .. of the 
peak acceleration values at near-field distances. For a case where site spe
cific relation is not available, the presented relationship would provid. more 
stable and least biased value of peak acceleration compared to that obtained 
from an arbitrarily chosen relationship for another region. 

INTRODUCTION 

The drawbacks and difficulties associated with the use of standard spectral shapes 
(Seed et al., 1976; Mohraz, 1976; Housner, 1959) normalized by peak ground acceler· 
ation (PGA) are now well recognized (Trifunac, 1992). To overcome these difficulties, 
several improved procedures have been suggested by different investigators to arrive at 
more reliable site speCific design earthquake ground motion (Anderson and Trifunac, 
1978; Gupta, 1991; Gupta and Joshi, 1996ab; Lee, 1989; 1993; Trifunac, 1978; etc.). 
However, the use of a .tandard. spectrum and the.peak ground acceleration is likely to 
remain popular for qUite some time, due to its simplicity and familiarity among prac
tising engineers. In this approach, in addition to the difficulties in selecting a suitable 
shape of the spectrum in bJl unambiguous way, it is also very difficult to obtain an ac
curate and reliable estimate of the PGA for specified parameters of a design earthquake 
(magnitude and source-to-site distance). 

The peak ground acceleration is a highly unstable parameter (Gupta, 1994) and its 
correlation with earthquake magnitude and distance is r.haracterized by large scattering 
and uncertainties. The earthquake magnitude is conventionally defined from the peak 
amplitude of intermediate or long-period seismic waves (Richter,1958), where .. the 
peak acceleration is mostly associated with the high frequency waves. In the near field, 
very close to the seismic source, the peak acceleration is mainly governed by the stress 
drop (Brune, 1970) and not by the magnitude. Due to the use of different data bases, 
various published empirical attenuation relations for peak ground acceleration produce 
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