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ON UNCERTAINTIES IN DESIGN BASIS GROUND MOTION 
PARAMETERS TOR SITES HAVING INADEQUATE DATA 

R. D. SHARMA' & I. ACHUl'HANKUTlY,· 

ABSTRACT 

Assessment of earthquake risk and de,ign basis ground motions for a 
coDitruction site requires knowledge of frequencies and locations of earth. 
quakes, which are likely to affect the site on the ODO hand and seismic signal 
attenuation characteristics of the site region on the other. Whea sites are not 
lupported by adequate earthquake data and the ...... ment is mad. by adop­
ting a certain degree of conservatism, it is desirable to relate tho estimates of 
the ground motioD parameters to the expected level of seismicity in the region 
and to estimate the uncertainties assocIated with the estimates. A procedure 
to determine bounds on a ground motion parameter ror design basis of a site 
based on the observed maximum historical earthquake intensity bas been 
suggested. The procedure also offers means to investigate the nature or the 
existing attenuations function in the light or certain constraints dictated by tbe 
procedure. 

1. INTRODUCTION 

The extent of destruction, which can be caused at a site due to an earth­
quake is dependent on several factors, e.g. size of the earthquake source (its 
magnitude or intensity), its location with respect to the site (latitude, longitude 
and depth), source radiation pattern, amplitude and freguency content of the 
seismic waves, duration of shaking, local site characteristics and type of the 
structures. Earthquake risk calulations for a site require an estimate of the 

,...... probability of the site being struck.bya destructive seismic disturbance, 
vibration or rupture. (In this paper the discussion is limited to the elastic 
vibrations only). This probability depends greatly on the frequencies of 
occurrence of earthquakes of different magnitudes. However, in regions which 
have either poor earthquake recording capability or which have not exhibited 
higher than moderate seismic activity, and are not suited for detailed geolo­
gical investigations, it is difficult to accurately estimate the frequencies of 
earthquakes of different magnitudes. Under these circumstances, it becomes 

. "'- difficult to arrive at accurate estimates of the design basis ground motion 
parameters. It is, then, considered desirable to place bounds on the estimated 
values of ground motion parameters in terms of the degree of the adopted 
conservatism. The limited information on historical earthquakes may be one 
tool which can be utilized to estimate these bounds. The procedure involves 
estimating they ariation in the magnitude-frequency relation for the region to 
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