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The f.ilure of the IUbstructure is One of the ~or causes of dam .. ge or collapse of a 
bridge during the earthquake. The necellity of analysin, the structural response considering 
the characteristics of ground motion, dynamic cbaracteristies of struciure and .oil structure 
interaction is of paramount importance for safe and economic deaign in seismic areu. 

Bridge. particularly with long spans and high rise substructures situated in seismic zonea 
IV and V of India are sUBcepitable to damage due to vibration effect. of earthquake. Such 
bridges are required to be desi,ned on the basis of dynamic consideration to have .afe 
performance during the earthquake. The dynamic re.ponse analysis enable. the determina
tion of shears, moments and displacements in the Itructure considering the dynamic effect of 
loading and soil-structure interaction, which is not feasible with the equivalent static type of 
approach. 

The purpose of thi. paper is to present the dynamic analysis of lublt,ucture of girder 
bridge using modal method and elastic response spectrum of earthquake. The embedded 
well foundalion is represented by coupled founda,tion soil springs at the centre of gravity of 
rigid block on Ihe ba.is of elaslic half space solutions. 'I he energy di.sipation in the founda
tion mediu!D is also conlidered through equivalent vilcou. damping. The influence of 
embedment depth and variation in soil properlies On the dynamic re.ponse and fo,!ndation 
damping is studied. The influence of neglecting cross terms in foundation spring. and 
contribution of the response in different mode. is abo studied. The important conclusions 
deduced from this investigation include that the structural response depends considerably. On 
the stiffness of .oil and depth of embedment. The damping ratio is Been to increase with the 
higher modes of vibration and softe ning of soUs. 

Mathemadeal Model 

In this investigation only Ihe girder bridges with spans .imply lupported on piers Ihall be 
covered. Each pier in such a bridge supports the end. of two spans one with a rocker end 
and other with a roller,end. A.ingle pier in ouch a case can be isolated (Fig., la). for the 
purpose of dynamic analysis because the rollers would prevent interaClipn between spans. A 
mathematical model consisting of me sse. lumped at discrete points is made as Ihown in, 
(fig. 1 b), in ord .. to find the natural f .. quenciea and mode sphapel of the system. 
The number of masses into which Ihe SUbllluctu,e should be represented dfpends on the 
number of modes required to be found. Usually fifteen to twenty masses are adequate for 
determining three or four modea with the reasonable accuracy. 
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