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ON USING MODIFIED MERCALlIlNTENSITY DATA FOR EVALUATING 
ENGINEERING SEISMIC RISK IN NORTHERN INDIA 

1.0. GUPTA· 

ABSTRACT 

A probabilistic model, which makes use 01 Modiliod Morcalll Inton­
!Ity data, has been developed for evaluating seismic risk In Northern 
India. ThiS model prod lets the probability 01 exceodance of any Ipeclfled 
earthquake ground motion amplitude (peak amplitudes or spectra) from 
all the earthquakes expected during lome selected tuture perlDd In the 
region around the lite of Intere.t and dOl. not use only I alngle design 
earthquake. Allthe physical parameters like seismicity In varloUI 
lelsmlc lource zones and the attenuation from source to site, which 
have Inherent uncertainties In their delcrlptlon, have been treated 
probablllltically. Thus the ,.ndomne .. In the phYllcal proc ..... and 
tho lack 01 knowlodge about them have been accounted for In thl. 
presentation. ~n Intenalty attenuation model, which can give the 
probability 01 occurronce 01 any Intenllty at any eplcentral dlltance ha. 
beon doveloped first This provides Input for tho risk mode~ 

INTRODUCTION 

There is no strong motion accelerogram data base in Illidia to analyse 
the engineering seismic risk for important structures like Nuclear Power 
Plsnts and High Dams. Therefore. to find the seismic risk for any site. one 
has to depend upon the data on historical earthquakes. Historical data are 
available either as the isoseismal maps of the earthquakes, or in the form 
of lists of earthquakes giving the time of occurrence, epicentral location, 
magnitude and/or epicenllal intensity. To find the expectad strong motion 
ground amplitudes at some site of interest, one has to use the empirical 
correlations between ground motion amplitudes and magnitude or intensity 
of tha earthquake. developed for other parts of the world. Without pracise 
knowledge of ragional attenuation effects of source to site path, it is not 
possible to estimate the ground motion amplitudes with high reliability, by 
using earthquake magnitude data. To use the Intansity data as a basis for 
risk analysis, one needs to know the way in which epicentral intensity 
decays with the distance. This can be found .aasily from the isoseismal 
maps of the past earthquakes. 

In this paper, following a procedure similar to that by Anderson 
(1978). a probabilistic intensity attenuation model has been developed for 
the earthquakes in Northern India. This model is able to provide the 
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