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EVALUATION OF DESIGN SEISMIC COEFFICIENT 

S, P. AGARWAL*, P. D. GoSAY)**, KRISHNA NAND***, AND S. K. GUHA**** 

INTRODUCTION 

Aseismic design of structures has been a subject of great interest for engineers and seis
mologists in .ecent times as more and more instrumental and observational data duing the 
earthquakes are becoming available in different parts of the world. Normally, the seismic 
forces are determined from the seismic regionalisation maps based on studies of seismic 
intensities, ground accelerations etc. during past earthquakes. However, the effects of 
local geology, depth of the structure below the ground surface (for underground structures) 
and dynamic characteristics of the structure on the seismic forces thus estimated should 
also be incorporated in order to obtain the suitable value of design seismic coefficient. 
Attempts have been made here to discuss a suitable approach to estimate the same in the 
light of above factors with a few illustrative examples. 

LOCAL GEOLOGY 

It is well known (7, 8, 18, 19,22,23,24,27,28,29, 31,32) that the ground motions 
during earthquakes are influenced to a great extent by the soil conditions. Studies 
were carried out for assessing the effect of the type of ground on the damage produced 
to the structures during Koyna (1967), Kothagudem (1969) and Broach. (1970) 
earthquakes. Figs. I, 2, 3 and 4 show the damage occurred during these earthquakes. 
It is seen from these figures that the degree of damage varies with the type of ground. Fig. 2 
shows that very heavy, heavy and moderate damage to structures has taken place whose 
foundations rested on deep. moderately deep and thin soil cover underlain by hard strata 
in case of Koyna earthquake. In case of Kothagudem earthquake, heavy damage along 
the bank of the river such as at Parnshala etc. were observed which could be attributed 
to thick cover of alluvial deposits. The effect of two types of foundation rocks (Sediment
aries and Crystallines) on damage to structures is also evident from Fig. 3 for this earth
quake. Fig. 4shows thatvery heavy damage to structures (resisdential buildings) had occured 
along the river bank where the soil was moist and slumpy while only moderate damage 
had occurred to the structures resting on comparatively compact soil during Broach earth
quake. Similar studies were also made in Japan (22,23). U.S.A. (10,30) and U.S.S.R. (27) 
for some of the past earthquakes. Medvedev (27) had suggested seismic intensity incre
ments for the basic catagories of ground from macroseismic data in U.S.S.R. and the same 
are .,given in Table T. 

AMPLIFICATION FACTOR 

The influence of type of ground on ground motions during earthquakes has also been 
studied here from the analysis of seismograms (Benioff Seismograph, vertical) obtained at 
Satara (Lat. IT 40'. 87N ; Long. 74'O'.OOE), Mahabaleshwar (Lat. 17'55'.36 N, Long. 
73'39'.55 E), Ratnagiri (Lat. 16'59'.44 N; Long. 73'17'.63 E) and Govalkot (Lat.l7'32'.50 
N;Long. 73'29'.43 E) for several earthquakes in the Koyna region. These observatories 
are founded on different types of ground which are in close proximity and almost 
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