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SITE DEPENDENT SPECTRA FOR ASEISMIC DESIGN 

REETA KHANNA', D.K. PAUL" AND BRUESH CHANDRA' 

INTRODUCTION 

For aseismic design of structures, the ground motion data is assumed either in 
the form of an accelerogram or indirectly in the form of response spectra. The usual 
measures of response are maximum relative displacement whicl1 is a measure of the 
strain in the spring element of the system, maximum relative velocity which is a measure 
of the energy absorption in the spring of the system and maximum acceleration which is 
a measure of the maximum force in the spring system. The response spectra approach 
is generally used for design of ordinary structures and also for preliminary analysis of 

t important ones where a number of trials may be required to arrive at the final result. 

Engineers associat~d with the problems of earthquake resistant design have been 
concerned about the vital problem of choosing suitable response spectra for a particular 
site. This is a difficult problem because of the difficult nature of parameters involved 
in it. 

The various earthquake parameters which influence the ground motion chara
cteristics (peak ground acceleration, frequency and duration) are magnitude of earthquake, 
depth of focus, epicentral diatance and lOurce mechanism. The ground motion chara
cteristics are further influenced by the geologic and soil conditions at the site, viz. depth 
of various soil layers their inclination as well as properties, type of intervening soil, 
depth of water table etc. Prediction of a precise and exact response spectra at a site in 
a deterministic way is not possible due to uncertain nature of parameters involved. 
Therefore an average spectra depending upon local site condition should be used for 
aseismic design of structures. This would necessarily require a large number of recorded 
earthquakes of approximately same magnitude and epicentral distance as the expected, 
on ground conditions similar to those of the site. Such an average spectra could then 
be expected to reflect the average values of various parameters at the site. Response 
curves for various confidence level has also been drawn. 

Housner<") was the first to propose an average response spectra and also the 
normalising (multiplying) factors for four actural recorded strong motion earthquakes. 
Kuribayashi et a1,c') studied the effect of magnitude, maximum acceleration, epicentral 
distance and soil condition and proposed average response spectra for rock, diluvial 
layers, stiff and soft soil. Hayashi et aI. 'I) proposed the response spectra for (i) dense 
sands and gravels. (ii) the soil of intermediate characteristics and (iii) extremely loose 
soil. Newmark". 0) also proposed smoothened response spectrum curves which could 
be applied to alluvial sites. Seed. Ugas and Lysmer<·· .. in 1974 analysed 104 records and 
proposed response spectra for (i) rock (ii) stiff soil (iii) deep cohesionless soils and 
(iv) soil deposits consisting of soft to medium clay. Chandrasekaran and Paul'" have 
proposed the average response spectra for alluvial sites based on 50 earthquake records. 

Earlier it was felt that peak ground acceleration was the only parameter which 
could describe the intensity of earthquake motion at a site and therefore was used for 
normalising the response spectra. However in order to estimate the peak acceleration. 
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