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A SHORT NOTE QN 
INFLUENCE OF LOCAL SOIL ON GROUND MOTIONS AND 

ON RESPONSE SPECrRUMDUIUNG EAIlTHQUAKES 

P. D. GOSAVI·, KRISHNA NAND·, S. C. MARWADI· AND S. K. GUHA· 

INTRODUCTION 
In recent years number of studies have been made and data. collecti!d regarding the 

in1Iuence of local soil on ground motions and on response spocU:um (Housner, 1959) 
during earthqua\ces. Probably, the first qualitative study shOWIIIS tile inlluence of local 
soil on tho intensity of ground motion and the da.maIIe to structures was made by wood 
(1908) during an earthqUake. Kanai ot al. (19~, 1939), showed that ground accelera­
tions on poor soil were amplified to a large extent in comparison to the ground motions 
on adjacent rock exposures. Neumann (1954), Cherry (1969), Ohsaki (1969), Apostel 
Poceski (1969), Sood (1969), seed and Idriss (1969) and Chandrasekaran and Nanda­
kumaran (1971) had showed that ground motiOlls and, in turn, the damaP.' to'structures 
during earthquake were inftuenoed to a great ox~t by the local soil oondltionl. Recent­
ly, Agarwal ot a!. (1972) had studied the inftuetlco of the soil on damap to structures 
during Koyna (1967), Kothagudem (1969) and Broach (1970) oarthquakea.Fi •• I shows 
the damage occu,rred during the Koyna (1967) earthquake at different sites. 

In order to take into account tho effect of local soil condition on the design seismic 
coefficient it is essential to know the parameters inftuencin. tho ground motion quanti­
tatively. On the basis of macroseismic observlltions Medvedev (19651 had sugested an 
expression for intensity increment (S) in seismic scale (MM) on soi and it can be 
~~du, ' 

S=I.67 log V.vo Po + e -0.04<1' •.. (1) 
D!'u 

where, 
d = depth of ground water in metres 

VD, V.-velocity of seismic waves in the local soil and in granite (km/sec) 
PD' Po =density of local soil and of granite (glcm') Madvodev (1965) had also 

IUagested a formula for assessing the seismic intensity increment(s) of a p1aco Y with 
reference to a place X and it can be expressed as, 

Ay Tx 
S=3 log-A +6 log-T x ,y 

... (2) 

where, Ax and Tx are means of amplitude and period of short microseIslll (microtremor) 
at a place X and Ay and Ty are the same a~place Y. Kanai ot al., (1966) from semi­
empirical approach had obtained the followinll expression for amplification factor G CI') : 

G(T)~I 1 ~ 
- +, 1[1+1{ (T )"}l {0.3 T}" V I~Gt 1~ TO ~ + VTG . TG 

... (3) 
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