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SEISMIC ANALYSIS OF TYPICAL MUL TISTOREYED 
FRAMES 

T.K. MITRA", AND, A.K. MUKHERJEE" 

INTRODUCTION 

The structures that are constructed on geologically unstable region where severe 
or moderately severe earthquakes are experienced and are likely to reoccur, should be 
de.igned con.idering the dynamic behaviour again.t po •• ible earthquake effect. apart 
from all other conventional design considerations. In view of the heavy con.truction 
programme in India, the Indian standard code of practice for Earthquake Resistant 
Design, based on seismic data obtained from the studies of past Indian earthquakes was 
fir.t publi.hed in 1962. Through revisions the present revi.ed copy has been made 
available a. I.S: 1893-1975, Criteria For Earthquake Resistant Design of Structures 
(Third Revision). 

, A Modal Analysis based on structural dynamics is presented here with Cew 
reasonable assumptions suggested by Blume" in computing stiffness matrix. Matrix 
Iterations,. along with Zooing Procedure'" can be conveniently used to solve Cor the 
vibration problems. The stiffness matrix as computed here deals with the stiffness of 
column elements for a transverse displacement only, ignoring joint rotation. This 
enable. a tri-diagonalisation nature of the stiffness matrix which can be conveniently 
inverted to form the eigen value equation of the dynamic problem a. shown subsequently. 
Furthermore, eigen values representing frequencies of vibration and eigen vectors 
representing model sbapes of the structure should be obtained for at least three funda­
mental modes as suggested by Clough', so that although the effects of first mode is 
evidently dominant, some effects of subsequent mode. could be superimposed to get a 
more realistic value against a total vibrational effect due to earthquake. 

MODAL ANAL VSIS 

The well known dynamic equation applicable to a structural element in vibration 
is of the form-

where, 
ISI .... tiffness matrix of the structural element 

['M",,]=lumped mass matrix of the structural element 

{3} = nodal displacement vector. 

... (1) 

The same equation may be applied to a multistoreyed building frame as a whole, 
by considering lumped mass idealisation of the structural system, which is represented by 
a vertical cantilever with masses lumped at respective storey level. Mass matrix is 
formed by placing the masses diagonally and stiffness matrix is computed assuming 
'closed-coupled' system defined by Blume'. Evidently, Eq. (I) is an Eigen Value problem 
and the solution may be obtained by Matrix Iterations,' and Zooing Procedure"'. 
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