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EFFECT OF OVER-BURDEN SOIL ON GROUND MOTION 
SPECTRA 

A. R. CHANDRASEKARAN· AND D. K. PAUL·· 

INTRODI.fCTION 

. ¥~ of the ~quake codes ~ivide their co~tr~ in~ a few reg,ions and aUot 
baSIC SClSD!1C coeffiCients to those regions. 'These basIC coefllCients are m some cases 
multiplied !>y an ad-hoc factor based on the type of soil at site. The depth, of soil CQver 
over bed '9Ck generally does not figure in an)' of these ad-hoc provilioQ •. 'Tliere have 
been very little attempts at micr020ning of regtons. 

F\If small regions like that of a city. it may he reuoaable to assume the modoa at 
bed rock'to remain more or less similar during an cardlquake but the ground motion at 
various lOcation depends on the depth of over burden soil and its properties. Such pheno­
menon ha~ been observed during actual earthquakes(l). 

In this study. the overburden soil has been represented as a linear MaJle ~ of 
freedom filter having periods in the range of 0.25 to 0.40 second aod a dampilllof 20% 
of critics" This fIIIIlC of periods may he construed either to corre&fIOnd to the, fuads­
mental period of a soil layer of depth 50 m and shear wave velOCity in therlU\ac of 
500-800 Ill/sec or to a soil layer having a shear wave veloci!y of 650 m/aec and depth in'the 
range Qf 45~5 m. The damping of 20 % il a reasonabla \l8lue tor, the fundamental 
mode ot vibration of soil layer. , 

A~ bedrock four different earthquake motions were assumed. They have the same 
waveforl!! as four recorded earthquakes but their acceleration amplitudes were normalised 
IIiIeh th. the Housner's spectral intensity(2) for all the records is same. Corresponding' to 
four periods of filter and four motions at bed rock. sixteen ground niotions were seaerated 
and '~,' nse spectra evaluated. Average of these speot, ,ra, were also obtained. It is 
con~. that peak of tho acceleration lpectra occurs noarIy iD the region of the period of 
the "sQillayer. The ratio of maximum acceleration spoctra to the maximum @'oUnd 
acceleration. that it, magnillcalion factor generally increases as the period of ' the soil1ayer 
In~ The soilla)'et filters out high frequency comPOnents of bed rock motion. 

BE~CK MOTION 

,Iit.-. study, it was assumed that the region is,c1QIC to the ep1centre of a medium 
size!!fthqliUc. TIlc waveforms chosen were Ca) K.oyna Dec. 11. 1967. Longitudinal") 
(b) ICoyna 1)c.1l. 1967 Transverse,l) (c) San FemllD4o. Feb.9. 1971. Pacoima Dam 
Tra!i!JVerse 8-_1<1) (d)SanFemando, Pacoima Dam Longitudinal S 16 E'·). 

, There are several methods used for normalising 4:arthquake motipD so that varfOU8 
wa~orms may have&imilar ifltensity. The followina d1rcc quantitillS WU!l calculated for 
the~~* , 
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