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A METHO·D FOR ESTIMATING RESPONSE OF STRUCTURES 
DURING EARTHQUAKES 

Brijesh Chandra· 

Synopsis 

A method has been developed to estimate seismic forces on structures at a site during 
future earthquakes. A set of new relationships has been obtained which relate the exciting 
potential of shock with its distance from the epicentre. The method takes into account 
the properties of ground motion and the dynamic behaviour of structures. 

Introduction 

Aseismic design of structures is a complex problem. For average structures the 
analysis and design is based on arbitrarily chosen static coefficients. However, for all impor­
tant structures, it is essential that a dynamic analysis using the response spectrum technique(l) 
if; carried out. This requires an accelerogram of expected earthquake shock at the site. 
If an accelerogram of past earthquake at the site is available it is the m(lst reliable base to 
derive the response of structures precisely. If not, the data obtained elsewhere in similar 
conditions must be usefully utilised and taken for guidance in such computations. Realizing 
this, a detailed study has been made of the accelerograms that have been obtained so far 
during strong motion shocks ,at various places. Based on this study, a method has been 
developed for computing structural response at a site during future shl)cks. The ·same is 
described in following paragraphs. 

Response ,of Structures During Earthquake 

Considering an idealized structure 
(Fig. 1), with stiffness coefficient 'K', mass 
'M' and damping 'C', subjected to ground 
motion represented by y, the equation of 
motion of the system could be written as 

, follows: . 

Mx + C (x y) + K (x-YJ = 0 (1) 

where x is the absolute displacement of mass 
M as shown in Fig. 1, and dots represent 
differentiation with respect to time. 

Subtracting My from both sides of 
eqn. (1) and calling z = (x--y), we have, 
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Fig. 1. The Idealised Structure 
Mz' + Cz Kz - My (2) 

Solution of eqn, (2) is well known(l) and is given by following: 

z = ____ 1 ft V (,) e- P ~ (t-1:') sin PV 1-s2 (t T) dt 
p\l - ~2 0 • 
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